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World premiere of the new diesel engine generation  

Mercedes-Benz C 250 CDI BlueEFFICIENCY Prime Edition: Efficiency and driving pleasure 
on a new plane

Stuttgart - Mercedes-Benz is set to launch a completely new diesel engine generation starting in the autumn of 2008. For its world premiere, the Stuttgart-based car manufacturer will unveil a C-Class model with this new four-cylinder engine. In the C 250 CDI BlueEFFICIENCY Prime Edition, this engine produces, with its 2.2 litres of displacement, 150 kW / 204 hp and 500 Nm of torque. The premiere model can accelerate from a standstill to 100 km/h in just 7.0 seconds, on the way to its top speed of 250 km/h. Notwithstanding these exceptional performance figures, the C 250 CDI BlueEFFICIENCY Prime Edition only consumes an average of 5.2 litres 
of fuel per 100 km (NEDC), with CO2 emissions of 138 g/km. The engine impresses with its eager responsiveness and smoothness of operation, which can make it a sensible alternative to the higher-displacement six-cylinder engines in future. 

The basis of the new C 250 CDI BlueEFFICIENCY Prime Edition is the C-Class saloon of the AVANTGARDE equipment line, in which the sporting genes of the Mercedes-Benz brand come particularly to the fore, most noticeably in the radiator grille with its distinctive louvres and the large, centrally positioned Mercedes star. Among car connoisseurs this design element has been seen, for 
a long time, as a typical badge of the sportier Mercedes models. Now, in the AVANTGARDE models of the C-Class for the first time the star graces a saloon, as an unmistakable expression of the vehicle's inherent strengths: agility, power and performance, without at the same time neglecting other time-tested C-Class attributes such as safety and long-distance comfort. 

The C 250 CDI BlueEFFICIENCY Prime Edition is equipped with 16-inch light-alloy wheels and 205/55 R16 tyres as standard – in addition to this, 16-inch light-alloy wheels in sporty 7-spoke design (likewise 205/55 R16 tyres) and 17-inch light-alloy wheels in 5-twin-spoke design with wide-base tyres (225/45 R17 at front, 205/40 R17 at rear) are available as no-cost options.  

Naturally, all the pioneering technical systems of the C-Class are on board as well: for instance, the AGILITY CONTROL package with situation-responsive shock absorber control, the Intelligent Light System with five different lighting functions and the PRE-SAFE® anticipatory occupant protection system. 

The extensive standard equipment also includes the Audio 20 infotainment system. This features, among other things, a keypad to enter telephone numbers and radio frequencies, as well as a Bluetooth interface that connects the mobile phone wirelessly with the hands-free feature. Floormats with the lettering "Prime Edition" draw attention to the special status of the new model. Aluminium trim (optional: bird’s-eye maple) and other stylish details accentuate the sporty, effortlessly superior appearance of this model.

A better performing and more economical diesel engine based on innovative technology 

Exemplary figures in terms of power output, consumption and emission characteristics are achieved by the new engine thanks to the implementation 
of a whole package of innovative technologies. This includes among other things:

· a maximum ignition pressure of 200 bar,

· fourth-generation common-rail technology with a rail pressure increased by 400 bar to 2000 bar, as well as a new piezo-injector concept with direct nozzle needle control for greater flexibility in injection timing, leading to smoother running of the engine, 

· larger, variable oil spray nozzles and variable water pump, 

· dual-stage supercharging,

Another design innovation is the camshaft drive positioned at the rear. This way, with a north-south installation design and engine bonnet rising towards the rear, it is possible to comply even better with pedestrian protection regulations. 

Apart from exceptional power output figures, the new powerplant offers significantly improved torque build-up from low engine speeds, compared to its predecessor model. The benefit of this is that in everyday driving situations it enables low-consumption driving at low engine speeds. In addition, the new engine will assume market leadership in terms of untreated exhaust emissions. Already today, it complies with the future EU5 emissions standards and, beyond that, has the potential to comply with the EU6 and BIN5 standards as well.

A promising future for the new four-cylinder diesel engine

For an engine of its displacement, it is exceptionally compact, so that it can be fitted in different installation spaces. Beginning in 2008, this new four-cylinder diesel engine will replace four of the existing diesel engines at Mercedes-Benz. It can be installed either lengthways or crossways in various model series, and several power rating variants will be available. Apart from the C-Class, the engine will also be installed in the E-Class, in the new GLK-Class and in the future 
E-Class Coupé. With its impressive output figures, the new engine will replace higher-displacement engines in heavier vehicles, where it will be able to reduce consumption effectively through this "downsizing".  

State-of-the-art production with new machine systems

The four-cylinder engines will be produced entirely in Germany in the 
Mercedes-Benz Powertrain co-ordinated production system – the basic engine originates in Untertürkheim, while final assembly takes place in Kölleda/Thuringia. Mercedes-Benz has set up its own production facilities for the new four-cylinder diesel engine generation incorporating state-of-the-art production processes. The main features of this include innovative machine systems, intelligent robot technology and further improved ergonomics in the assembly areas, as well as comprehensive quality control measures and increased flexibility. Mercedes-Benz is expected to produce up to 700,000 units of this modern engine per year. 
Ingenious fine detail work reduces consumption

In the Mercedes-Benz C 250 CDI BlueEFFICIENCY Prime Edition the new diesel engine is combined with a sporty six-speed manual transmission with overdrive. This too, contributes to the great efficiency of the model. Furthermore, 
Mercedes-Benz engineers have drawn up an additional package of measures in order to achieve the most exceptional consumption figures. The package includes among other things:

· aerodynamic finishing touches, with particularly airflow-enhancing exterior-mirror housings as well as smooth underbody cladding;
· newly developed tyres that reduce rolling resistance by 10 percent;

· an efficient energy-management system with adaptive power steering, which with the help of an additional valve, reduces the output pressure of the power-steering pump when it is not required. 

Useful information: new gearshift and consumption display on dashboard

Experience from Mercedes-Benz eco-training shows that the driver, too, can save fuel by adopting an energy-conscious style of driving – and also do that without compromising driving pleasure. In the C 250 CDI BlueEFFICIENCY Prime Edition a newly-developed gearshift display on the dashboard assists the driver by informing him of the best moment to shift gear in order to save fuel. In addition to this gearshift recommendation, the instrument cluster shows the precise current fuel consumption. 

Prime Edition limited to 5000 units

The C 250 CDI BlueEFFICIENCY Prime Edition model can be delivered in obsidian black, palladium silver or iridium silver. It is also optionally available in the special paint finish diamond white metallic. The sporty appearance can be emphasised even more forcefully with the optional AMG sports package, which includes distinctively-styled front and rear aprons as well as side skirts.  

Production of the C 250 CDI BlueEFFICIENCY Prime Edition is limited to 5000 units. It is a consummate performer in terms of its sportiness, environmental protection and economic efficiency. Its price (including VAT) is 40,638.50 euros.

Contacts:

Wolfgang Zanker, tel: +49 711 17-75847, wolfgang.zanker@daimler.com
Frank Bracke, tel: +49 711 17-75852, frank.bracke@daimler.com
Further information available on www.media.daimler.com
Mercedes-Benz C 250 CDI BlueEFFICIENCY Prime Edition

Sporty, economical and environmentally friendly – a new dimension in dirving pleasure  

· Top speed of 250 km/h, fuel consumption of 5.2 litres

· Extensive equipment and apppointments in the AVANTGADE line

· Agile, comfortable and safe thanks to state-of-the-art technology

The Mercedes-Benz C-Class is a great favourite with the public. Since its official market launch on 31st March, 2007, over 400,000 buyers have opted for a saloon or an estate from this model series. As a result of this, the C-Class has maintained its position as world-wide market leader in its segment. The new C 250 CDI BlueEFFICIENCY Prime Edition adds a further highlight to this successful model series which has already received numerous distinctions. With the new diesel engine, which celebrates its world premiere in this model, Mercedes-Benz shows that frugal consumption and high output – and with them both environmentally-friendly driving and driving pleasure – can be mutually compatible. 

Exemplary figures in terms of power output, consumption and emission characteristics
A displacement of 2143 cc, 150 kW / 204 hp, and 500 Nm of torque – these are the key figures of the completely newly-designed four-cylinder engine, figures that place it in the top position among the diesel engines of its class. The new Mercedes-Benz C 250 CDI BlueEFFICIENCY Prime Edition can accelerate from 
a standstill to 100 km/h in just 7.0 seconds, and from 60 to 120 km/h in 9.2 seconds (5th gear), on the way to its top speed of 250 km/h. Notwithstanding these exceptional performance figures, this premiere model only consumes an average of 5.2 litres of fuel per 100 km (NEDC), with CO2 emissions of 138 g/km - values achieved by no other comparable motor car.  

Furthermore, the engine also impresses with its eager responsiveness and smoothness of operation. The new powerplant offers significantly improved torque build-up from low engine speeds, compared to its predecessor model. The benefit of this is that in everyday driving situations it enables low-consumption driving at low engine speeds. In addition, the new engine will assume market leadership in terms of untreated exhaust emissions. Already today, it complies with the future EU5 emissions standards and, beyond that, has the potential to comply with the EU6 and BIN5 standards as well.

Sporty genes, state-of-the-art engineering, extensive equipment and appointments 

The basis of the new C 250 CDI BlueEFFICIENCY Prime Edition is the C-Class saloon of the AVANTGARDE equipment line, in which the sporting genes of the Mercedes-Benz brand come particularly to the fore, most noticeably in the radiator grille with its distinctive louvres and the large, centrally positioned Mercedes star. Among car connoisseurs this design element has been seen, for 
a long time, as a typical badge of the sportier Mercedes models. Now, in the AVANTGARDE models of the C-Class for the first time the star graces a saloon, as an unmistakable expression of the vehicle's inherent strengths: agility, power and performance, without at the same time neglecting other time-tested C-Class attributes such as safety and long-distance comfort. Aluminium interior trim (optional: bird’s-eye maple) and other stylish details accentuate the sporty, effortlessly superior appearance of this model.

Interior design "cast from a single mould"

The cockpit is designed along sporty lines with clearly laid-out dial instruments, such as may be found in roadsters or coupés. Silver-coloured bezels, black dial faces, white markings and white needles perfectly combine form with function - in short: a high-class appeal and easy legibility. 

Equally clearly laid out and well-arranged are the optional two-tone dashboard and centre console.  The colour display is integrated into the upper centre of the dashboard. This is perfectly positioned within the driver’s line of vision, but can also be covered or folded away as required, without switching off the radio, navigation system or other units linked to the display. If the pivoting cover of the display aperture is closed, the infotainment units continue to operate.  

Clarity and comfort thanks to an innovative control system

The display in the centre of the dashboard is part of the new control and display concept which the new C-Class has adopted from the luxury-class Mercedes models. A major advantage is rapid access to frequently used functions, which means that the driver does not need to relearn, but is able to maintain familiar habits and feels at home immediately. All the control and display elements necessary and important during a journey are located in ergonomically appropriate positions in immediate proximity to the driver. 

Similarly, the multifunction steering wheel, fitted as standard, together with the instrument cluster, combine to form an essential element for providing quick access to the wide variety of information and functions which are available to the driver. 

The extensive standard equipment of the C 250 BlueEFFICIENCY Prime Edition includes the Audio 20 infotainment system. This features, among other things, a keypad to enter telephone numbers and radio frequencies, as well as a Bluetooth interface that connects the mobile phone wirelessly with the hands-free feature. Other options include the Audio 50 APS arrow-based navigation system, as well as the high-end COMAND APS infotainment system with LINGUATRONIC voice control, hard disc, map navigation and music server. Floormats with the lettering "Prime Edition" draw attention to the special status of the new model. Aluminium trim (optional: bird’s-eye maple) and other stylish details accentuate the sporty, effortlessly superior appearance of this model.
AVANTGARDE equipment (extracts)
The extensive standard equipment of the C-Class is supplemented in the C 250 CDI BlueEFFICIENCY Prime Edition with the following equipment highlights:

· Beltline trim strip in polished aluminium,

· B-pillars painted in high-gloss black,

· Rear seat unit with centre armrest and twin cupholder,

· Floormats with the lettering "Prime Edition",

· Tail lights with grey-tinted curving band,

· Boot release button in the driver's door,

· Luxury multifunction steering wheel in leather with 4.5’’ display in instrument cluster,

· Radiator grille in matt brilliant silver with chrome inserts and Mercedes star,

· Lighting package incl. illuminated front footwells, front and rear reading lights, plus courtesy lights front and rear,

· Air intake with diamond-shaped grille,

· Foglamps with chrome bezels and twin louvres,

· Leather selector lever

· Seat design featuring horizontal seat structure and fabric/ARTICO man-made leather upholstery

· BlueEFFICIENCY lettering on the wing

· Bumpers, side rub strips and tailgate with chrome inserts

· Aluminium trim

The C 250 CDI BlueEFFICIENCY Prime Edition is equipped with 16-inch light-alloy wheels and 205/55 R16 tyres as standard – in addition to this, 16-inch light-alloy wheels in sporty 7-spoke design (likewise 205/55 R16 tyres) and 17-inch light-alloy wheels in 5-twin-spoke design with wide-base tyres (225/45 R17 at front, 205/40 R17 at rear) are available as no-cost options.  

The C 250 CDI BlueEFFICIENCY Prime Edition model can be delivered in obsidian black, palladium silver or iridium silver. It is also optionally available in the special paint finish diamond white metallic. The sporty appearance can be emphasised even more forcefully with the optional AMG sports package, which includes distinctively-styled front and rear aprons as well as side skirts.  
Ingenious fine detail work reduces consumption

In the Mercedes-Benz C 250 CDI BlueEFFICIENCY Prime Edition the new diesel engine is combined with a sporty six-speed manual transmission with overdrive. This, too, contributes to the great efficiency of the model. Furthermore, 
Mercedes-Benz engineers have drawn up an additional package of measures in order to achieve the most exceptional consumption figures. The package includes among other things:
· aerodynamic finishing touches, with particularly airflow-enhancing exterior-mirror housings, which are now also fitted to other C-Class models, as well as smooth underbody cladding;
· newly developed tyres that reduce rolling resistance by 10 percent;

· an efficient energy-management system with adaptive power steering, which with the help of an additional valve, reduces the output pressure of the power-steering pump when it is not required.

Useful information: new gearshift and consumption display on dashboard

Experience from Mercedes-Benz eco-training shows that the driver, too, can save fuel by adopting an energy-conscious style of driving – and also do that without compromising driving pleasure. In the C 250 CDI BlueEFFICIENCY Prime Edition a newly-developed gearshift display on the dashboard assists the driver by informing him of the best moment to shift gear in order to save fuel. In addition to this gearshift recommendation, the instrument cluster shows the precise current fuel consumption. 

Automatic shock absorber and ADAPTIVE BRAKE 
Standard equipment on the C 250 CDI BlueEFFICIENCY Prime Edition includes the AGILITY CONTROL suspension which controls the response of the shock absorbers depending on the driving situation: with a normal driving style and lower actuation of the shock absorbers, the shock absorber response is automatically reduced, which has a noticeable effect on the road roar and tyre vibration characteristics – without compromising on handling safety. With a more dynamic driving style on the other hand, the shock absorber response is set as maxim and the vehicle is effectively stabilised. The AGILITY CONTROL steering of the C-Class works with a transmission ratio of 14.5 and as such is deployed directly. 

Also included as standard equipment is the ADAPTIVE BRAKE, which is based on the technology of the S-Class. It provides additional support functions for even more safety and comfort. Examples include Start-Off Assist for uphill gradients, priming the braking system in critical situations and light contact to dry the brake discs in wet conditions. 

The latest Mercedes inventions ensure maximum safety

An intelligently constructed vehicle body, up to 70 percent of which consists 
of high-tensile and ultra-high-tensile grades of steel, forms the basis for the protection of the occupants of the C-Class. Its front-end structure provides four independently acting impact levels, which enable forces to be distributed over a wide area while bypassing the passenger compartment.  

The safety technology in the interior has been complemented with the very latest protection systems. Seven airbags are included as standard equipment: two adaptive airbags for the driver and front passenger, a kneebag for the driver, two sidebags in the front seat backrests and two large windowbags which extend from the A to the C-pillar during a side impact. The driver, front passenger and the passengers on the outer rear seats also benefit from belt tensioners and belt force limiters as standard. The standard head restraints operate on the NECK PRO principle: during a rear-end collision the padded surfaces are pushed forward within milliseconds to support the heads of the driver and front passenger at an early stage. This significantly reduces the risk of a whiplash injury. 

The flashing brake lights developed by Mercedes-Benz are a major contribution to helping to reduce rear-end collisions. If the driver needs to brake hard at speeds in excess of 50 km/h, the brake lights flash rapidly to warn drivers following behind.
The PRE-SAFE® preventive occupant protection system is linked to active safety systems such as ESP® and Brake Assist, and is able to recognise critical driving manoeuvres at a very early stage. If the vehicle is in danger of crashing as a result of heavy under or oversteering, or if the driver needs to brake very heavily in a dangerous situation, PRE-SAFE® activates certain systems as a precaution to prepare the vehicle and its occupants for an impending accident. Accordingly the passive safety phase does not begin when the impact has already occurred, but even before an impending collision.
The new four-cylinder diesel engine generation 

Leading the way in terms of power output, consumption and emissions

· Two-stage turbocharging for high power output and spontaneous response

· Fourth-generation common-rail technology

· Technical innovations reduce consumption and emissions

The basic character of the new four-cylinder diesel generation from 
Mercedes-Benz can be described in just a few superlatives: greater power, 
greater economy, greater cleanliness. The new power unit from the Untertürkheim plant needs to be explained at greater length to be fully appreciated, however. It really does charter territory from which diesel engines – and four-cylinder units particularly so – have previously been excluded. It redefines standards for power output and torque on the one hand and for fuel consumption and exhaust emissions on the other, setting benchmark figures which no other comparable series-production engine is able to match at the current time. 

The technical advance which the design engineers at Mercedes-Benz have achieved with this new four-cylinder diesel is not only evident on paper; its effects can also be experienced to an intense degree behind the wheel. As far as the figures are concerned, the most powerful variant of the new diesel engine extracts 150 kW/204 hp from its displacement of 2143 cubic centimetres. This represents an increase of some 20 per cent compared to its predecessor, despite the displacement being almost identical. Meanwhile, the engine's peak torque has been upped by 25 per cent from 400 Nm to 500 Nm. The power-to-displacement and torque-to-displacement ratios of the new engine from Untertürkheim make just as impressive reading, with figures of 70 kW/95.2 hp and 233.3 Nm per litre respectively (the figures for its predecessor by comparison: 58.2 kW/79.2 hp 
and 186.2 Nm per litre of displacement). 
Lower fuel consumption despite substantial gain in output

The engineers also took care to ensure the new diesel engine is a paragon of fuel efficiency. In spite of the substantial power boost of 25 kW, the engine makes even more frugal use of diesel than its predecessor, which was itself a most modest consumer of fuel. This is immediately apparent from the fuel consumption figures for the new C 250 CDI BlueEFFICIENCY Prime Edition, in which the powerpack will be making its world debut. When fitted in the C-Class, the new 150-kW unit burns just 5.2 litres of diesel per 100 kilometres (NEDC), 0.7 litres less than previously. The Mercedes-Benz engineers have also succeeded in further reducing the amount of untreated engine emissions. Even without an active denoxification process, the new four-cylinder diesel already meets the future 
EU5 emissions standard. 

"This takes our new four-cylinder unit into a realm which has so far been the preserve of three-litre six-cylinder diesel or large V8 petrol engines – all combined with exemplary fuel economy," commented Dr. Thomas Weber, who is responsible for Group Research and Development at Mercedes-Benz Cars on the Daimler AG Board of Management.

Tangible progress and intense motoring pleasure

Drivers are able to savour the advances that have been made with all of their senses. The new drive unit has a powerful feel to it, its response is agile, it delights with its tremendous pulling power and impresses with admirable levels of smoothness for a four-cylinder engine. It enables sports-car-like performance, propelling the C-Class saloon from standstill to the 100-km/h mark in a mere 7.0 seconds. The engine's supreme flexibility permits quick turns of speed for rapid overtaking on country roads, taking just 9.2 seconds to pick up from 60 to 120 km/h (5th gear). The top speed is 250 km/h. These figures all add up to a high degree of fun at the wheel combined with great economy.
Quite apart from its outstanding power output figures, the new drive unit also boasts markedly superior torque build-up from low engine speeds compared to its predecessor model, along with a class-beating torque characteristic curve. This means that the engine can be run extremely economically at low engine speeds 
in routine driving situations. 

Innovative technologies without parallel

The exemplary figures achieved by the new engine for output and torque characteristics, economy, exhaust emissions and smoothness are the result 
of a whole raft of innovative technologies. These include a number of new developments, the likes of which cannot currently be found in any other standard-production passenger car diesel engine. The principal features of the new Mercedes diesel engine:
· Two-stage turbocharging ensures high power output and optimum torque delivery.
· Fourth-generation common-rail technology with a rail pressure that has been increased by 400 bar to 2000 bar, plus a new piezoelectric injector concept featuring direct injector needle control creates the ideal basis for more flexible injection timing, leading to smoother engine running, lower fuel consumption and reduced emissions.
· The maximum ignition pressure is 200 bar which also contributes to the high output.
· Both the oil-spray nozzles and the water pump are activated in accordance with requirements to save energy and therefore fuel. The oil pump's controllable design additionally reduces the oil flow rate – and therefore fuel consumption.
· The camshaft drive is positioned at the rear in order to enhance running refinement and satisfy the exacting pedestrian protection requirements. 
· The engine block is made from cast iron, the cylinder head from aluminium.
· A two-part water jacket in the cylinder head ensures maximum cooling in the area of the combustion chamber plate; it is this that enables an ignition pressure of 200 bar and such a high power-to-displacement ratio.
· The cast-iron cylinder barrels have been more finely honed than in the predecessor model and as such help to improve consumption.
· To compensate for the second-order forces which are inherent to four-cylinder in-line engines there are two Lanchester balancer shafts at the bottom of the engine block running in low-friction roller bearings rather than conventional plain bearings.
· The two-mass flywheel has been specifically designed for high engine torque at low engine speeds in order to isolate the crankshaft's vibration stimuli, thereby contributing to the engine's excellent smoothness.

Two-stage turbocharging for high torque at all engine speeds

The new diesel engine marks the first ever instance of two-stage turbocharging 
in a series-manufactured passenger car diesel engine from Mercedes-Benz. The aim of this concept is to eliminate the inherent drawbacks of a single-stage turbocharger. These include, for instance, the moment of inertia of a large turbocharger, which drivers may perceive as sluggish start-off characteristics (turbo lag). 

The compact-sized module for the new two-stage turbocharging concept consists of a small high-pressure (HP) plus a large low-pressure (LP) turbocharger. Both comprise a turbine and a turbine-driven compressor, and are connected with one another in series: 
· The HP turbine has a diameter of 38.5 mm and is positioned directly in the exhaust manifold. The flow of exhaust gases flows through this turbine first, causing it to rotate at speeds of up to 248,000 revolutions per minute. 
· Integrated into the HP turbine housing is a bypass duct, which can be opened or closed by means of a charge-pressure control flap triggered by an actuator. If the duct is closed, the entire exhaust, the whole exhaust stream flows through the HP turbine, meaning that all of the energy contained in the exhaust gases can be directed towards propelling the HP turbine only. In this way, the optimum charge pressure can be built up at low rev speeds.  
· As the engine speed increases, the charge-pressure control flap opens to prevent the HP charger from becoming overloaded. A portion of the exhaust stream now flows through the bypass duct to relieve the load on the high-pressure stage. 

· Downstream from the HP turbine, the two exhaust gas streams join up again, and any remaining exhaust energy drives the 50-millimetre LP turbine at a maximal speed of 185,000 revolutions per minute. 
· To protect it against overload, the LP turbine also features a bypass duct, which is opened and closed by means of an actuator-controlled flap known 
as the "wastegate". 
· Once the engine reaches medium rev speeds, the HP turbine's charge-pressure control flap is opened so wide that the HP turbine ceases to perform any appreciable work. This allows the full exhaust energy to be directed with low losses into the LP turbine, which then does all of the turbine work.
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The two compressors are likewise connected in series and are in addition connected to a bypass duct. The combustion air from the air cleaner first flows through the LP compressor (diameter 56.1 mm) where it is compressed as a function of the LP turbine's operating energy input. This pre-compressed air now passes into the HP compressor (diameter 41 mm) that is coupled to the HP turbine, where it undergoes further compression – the result is a genuine two-stage turbocharging process. 
Once the engine reaches a medium rev speed, the HP compressor can no longer handle the flow of air, meaning that the combustion air would heat up too much. To avoid this, the bypass duct opens to carry the combustion air past the HP compressor and directly to the intercooler for cooling. In this case, the charge-pressure control flap is completely open too, meaning that the HP turbine is no longer performing any work. This is the equivalent of single-stage turbocharging. 

The benefits of this elaborate, needs-driven control of the combustion air feed with the aid of two turbochargers are improved cylinder charging (for high output), meaning abundant torque even from low rev speeds. Besides this, fuel consumption is lowered too. The upshot of this as far as the driver is concerned is harmonious driving characteristics with zero turbo lag, good torque delivery over the entire rev band, tangibly superior performance, plus better communication between engine and accelerator.
Intercooler and exhaust gas recirculation have been optimised

The new turbocharger system is perfectly complemented by an intercooler that has been enlarged compared to the previous series-production version and now lowers the temperature of the air – that has been first compressed and therefore heated up – by around 140 degrees Celsius, allowing a greater volume of air to enter the combustion chambers. 
After the intercooler, an electrically controlled flap ensures precise regulation 
of the fresh air and recirculated exhaust gas. So as to optimise the quantity of exhaust gas recirculated and thereby achieve high recirculation rates, the exhaust gases are cooled down as required in a powerful heat exchanger with a large cross-sectional area. This combines with the HFM (hot-film air-mass sensor) modules, which are integrated into the fresh-air supply and provide the engine management unit with exact information on the current fresh air mass, to bring about a substantial reduction in nitrogen oxide emissions. The results are highly impressive: efficient engine warming, reduced emissions when engine is still cold due to warmer combustion temperatures, reduced emissions when engine is warm thanks to good EGR compatibility and good EGR cooling, no tendency for deposits to build up, as well as a long service life. The engine can be started at temperatures as low as approximately zero degrees Celsius with no pre-glow waiting period, while the effective turbocharging technology ensures that the engine runs stably without misfiring even when cold.
Intake port shut-off for optimum air supply

The combustion air subsequently flows into the charge-air distributor module, which supplies air to each cylinder in a uniform manner. Built into the distributor module is an electrically controlled intake port shut-off which allows the cross-sectional area of each cylinder's intake port to be smoothly reduced in size. This alters the swirl of the combustion air in such a way as to guarantee that the charge movement in the cylinders is set for optimum combustion and exhaust emissions over the full spectrum of engine loads and rev speeds.

Rear-mounted camshaft drive 

The list of the new four-cylinder diesel engine's principal innovations also includes the rear-mounted camshaft drive. This allows statutory pedestrian protection requirements to be fulfilled when the engine is installed lengthways with the bonnet rising towards the rear. 

The valve timing mechanism is another new development and reduces friction at the 16 intake and exhaust valves, which are controlled by one overhead intake shaft and one overhead exhaust shaft acting via cam followers featuring hydraulic valve clearance compensation. The camshaft, Lanchester balancer and the ancillary assemblies are driven by a combination of gearwheels and just a very short chain drive. 

Controllable water and oil pumps save fuel

The electrically controllable water and oil pump which can be activated in accordance with requirements are also unique features for a standard-production diesel engine. Piston cooling is taken care of by an oil pump with a central valve for controlling all four piston-cooling sprayer units with their large oil-spray nozzles. The result is identical basic thermal conditions for all cylinders. The generously sized nozzles promise optimum piston cooling, even when operating under full load, guaranteeing a long service life in the process. The oil pump's controllable design additionally reduces the oil flow rate – and therefore fuel consumption.
The controllable water pump is yet another innovative new feature. Just like the controllable oil sprayer units, the water pump also helps to quickly warm up both the combustion chamber and the friction partners, at the same time lowering fuel consumption and untreated emissions. 

Development potential has not yet been exploited to the full

In spite of its unrivalled power output, model running characteristics and outstanding fuel consumption figures, the new four-cylinder diesel engine from Mercedes-Benz holds yet further, untapped potential. Development work is continuing on the possibilities offered by ultra-flexible injection timing with a view to exerting an even more positive effect on engine emissions. 

The new diesel engine is set to supersede four different powerplants in all, and will be fitted in a number of variants across a wide range of model series, even including the Mercedes-Benz Sprinter. Thanks its high power potential it has been possible to apply the downsizing principle, where smaller engines with fewer cylinders are used in order to lower fuel consumption very effectively. Thanks to the agility, pulling power and optimum running characteristics of the new diesel drive unit, the vehicles it is fitted in will continue to be able to live up to the high standards of comfort and motoring pleasure expected of models from Mercedes-Benz. Three different variants are initially planned for use in passenger cars. 

The key data

	
	250 CDI
	220 CDI
	200 CDI

	No. of cylinders
	4
	4
	4

	Valves per cylinder
	4
	4
	4

	Displacement, cc
	2143
	2143
	2143

	Bore/stroke, mm
	83.0/99.0
	83.0/99.0
	83.0/99.0

	Compression ratio
	16.2:1
	16.2:1
	16.2:1

	Output, kW/hp 
	150/204 at 4200 rpm
	125/170 at 3200 - 4800 rpm
	100/136 at 3000 - 4600 rpm

	Torque, Nm
	500 at 1600 - 1800 rpm 
	400 bei 1400 - 2800 rpm
	330 at 1600 - 2800 rpm *


* 5-speed automatic

The new four-cylinder diesel engine generation

Efficient and environmentally-acceptable production methods for the new four-cylinder diesel engine

Stuttgart - When it comes to the production of the new four-cylinder diesel engine generation, Mercedes-Benz has taken significant steps to extend its own production facilities and installed state-of-the-art production processes. The close relationship with development and intensive cooperation have enabled the set-up of the plant and production processes to be optimised significantly. Mercedes-Benz is expected to produce more than half a million engines per year featuring the best power output, consumption and emissions values among the diesel engines of their class. The four-cylinder engines will be produced entirely in Germany in the Mercedes-Benz Powertrain co-ordinated production system – the basic engine originates 
in Untertürkheim, while final assembly takes place in Kölleda/Thuringia. Components are supplied from additional Powertrain sites in Germany. Mercedes-Benz has invested a total of around half a billion euros in new plant and technology for the production of the new diesel generation.

To achieve the best possible efficiency using state-of-the-art technology - this is the ambitious aim which both engine developers and production experts have set themselves for the new generation of four-cylinder diesel engines. Producing 150 kW / 204 hp and 500 Nm of torque, the 2.2 litre engine occupies the number one position in its segment. The C 250 CDI BlueEFFICIENCY Prime Edition premiere model can accelerate from a standstill to 100 km/h in just 7.0 seconds, on the way to its top speed of 250 km/h, and consumes 5.2 litres of fuel per 100 km, with CO2 emissions of 138 g/km. For production of the new generation of engines, Mercedes-Benz has developed new production technologies combining a high degree of flexibility with precision and quality at the highest level.

Production-compatible engine-design from the outset

An optimum production strategy can only be achieved through intensive cooperation between development, the production divisions and parts suppliers. No fewer than 1,000 processes were jointly developed in the workshops and implemented together with colleagues from development. These included, among other things, materials processing in an optimally structured process and improvement of ergonomics at the workstations. One of the results of this intensive cooperation is the elimination of blind and overhead work during engine assembly. Another example: the engine has timing windows and brackets which allow checks to be made at a glance as to whether the gaskets have been correctly installed. Moreover, all of the assembly steps were put through their paces in advance in a so-called prototype plant.

Significant site investment for engine production 

The engine is produced exclusively in the Mercedes-Benz Powertrain co-ordinated production system in Germany. The crankcase, crankshaft, cylinder head, connecting rods and fuel components are manufactured in Untertürkheim, where the basic engine is also assembled. The oil pump and camshafts are produced in Berlin. Final assembly, testing and shipment of the engines to the vehicle plants take place at MDC Power GmbH, a wholly-owned subsidiary of Daimler AG in Kölleda, Thuringia.

For production of the powerful yet economical CDI engines, Mercedes-Benz has set up its own special production facilities in Untertürkheim. A new two-storey extension building has been added to the existing production buildings specifically for this purpose. The newly constructed building stands on huge reinforced concrete pillars and beams weighing up to 120 tonnes. Investment in this building alone amounted to more 20 million euros.

With an area of around 17,000 square metres, the new building is where the crankcases and cylinder heads are machined, and the cylinder heads also assembled. For logistical reasons, the building complex is ideally placed for the basic assembly of the engine, which takes place in an available area located in 
the opposite building. 

In addition to Untertürkheim, Mercedes-Benz has also invested in MDC Power GmbH in Kölleda for production of the new engine generation. A new assembly shop has been set up there for final assembly. From the autumn of 2008, more than half a million units of the new high-tech engine are expected to roll off the production line of the Powertrain co-ordinated production system. 

Modular production plants for increased flexibility

The production plants for the new four-cylinder diesel engine have been set up primarily as modular units within the individual installations, which makes for flexible levels of configuration. For example, initially a production line with a capacity of 250,000 units per year (expandable to higher units) was installed for crankcase production. Six months later, this was followed by a second identical production line, set up in parallel – the time difference enabled the experience gained from setting up the first production line to be put to good use. The benefits of the lessons learned include a high degree of flexibility in terms of unit quantities and also demand-led use. 

New production technologies developed in-house

With its innovative machine systems for production of the new four-cylinder diesel engine generation, Mercedes-Benz is pioneering new production technologies. When machining the connecting rods for example, the tools no longer go to the workpiece, but rather a workpiece pallet brings four connecting rods per work cycle to the tool, which is installed in a fixed location. 

New ideas were also brought to the table when it came to transferring the workpieces. The production specialists at Mercedes-Benz developed a new work principle in which robots assemble the cylinder heads with simple and robust grippers using a “pick and place” approach – they retrieve their workpiece and then, after assembly, pass it on to the next step for further processing. In this way, individual stations no longer need to be linked to each other in terms of logistics, since the robots also handle the transport of the parts, all of which makes it possible to design a very compact assembly line. As such, it has been possible to save on a large amount of space which would otherwise have been taken up by a conventional daisy-chained system.

Polished production logistics

Trouble-free assembly is taken care of thanks to a polished logistics system. Crankcases and cylinder heads are always available at precisely the required time for assembly (just in time); similarly, large-volume parts are fed through sequentially. Smaller components are provided in set boxes, appropriately placed directly on pallets so that they can be picked up. After assembly of the basic engine in the Untertürkheim plant, the unit is transported to Kölleda for final assembly and dispatch to the vehicle plants. Here, an 18,000 square metre assembly shop and a 16,000 square metre supplier logistics centre have sprung up just within the last six months.  

Modern testing technology for quality at the highest level

Production is geared towards fulfilling the aim of maintaining quality at the highest level. To achieve this, the production specialists use the very latest methods for comprehensive quality assurance. This includes highly sensitive camera stations, for example, located downstream of the many work processes. 
Even if an employee should suffer a momentary lapse in concentration, the cameras automatically check whether all of the assembly steps have been carried out precisely as required and if necessary sound an alarm so that the issue can be immediately rectified.

The results of work carried out by automatic stations are also meticulously tested and all data relating to the assembly processes are normally retained for several decades in a product life cycle file (PLA).
The individual test procedures comprise, among other things:
· Piston cooling unit test: cameras monitor the geometric contour of the oil injection nozzles in order to guarantee optimum cooling of the pistons.
· Monitoring of the torques and tightening angles of bolt connections when assembling the pistons and cylinder head using electronic wrenches.
· Oil and water jackets are checked for seal-tightness after assembly of the basic engine using compressed air. 
· Cold test: Mechanics, oil pressure, air flow and leakage integrity of the entire engine are checked in a cold test at the end of the assembly line using the very latest technology. Each engine is subjected to this test before it can be released for dispatch.
· Acoustic test: The acoustic test measures the engine’s structure-borne noise using a laser vibrometer. 
When it comes to quality tests, the specialists are not satisfied just with spot tests, but rather each individual engine must pass all tests. This helps to ensure that each unit meets the high quality standards. Thanks to these innovative 
production methods, the new generation of four-cylinder diesel engines is not only leading the way in terms of power output, consumption and emissions, but 
is also exemplary in the areas of production and quality.

Integrated environmental protection


Since 2005, the Untertürkheim plant has also made extensive use of the award-winning principle of dry machining. Using micro-lubrication, the smallest quantities of lubricant are mixed with cold air and used instead of the usual cooling lubricants. The technology was developed in a cross-departmental process in Untertürkheim with the support of external specialists from universities and suppliers. After pilot tests carried out back in 1997, the project team implemented the process for the production of wheel carriers in 2001. Gradually it was possible to introduce the process into other production areas, almost completely replacing the role of cooling lubricant.

Previously the machining of complex components such as crankshafts or cylinder heads called for enormous quantities of cooling lubricant, which is produced from crude oil and has requires energy and cost-intensive recycling. Thanks to this new process, however, it has been possible to reduce the quantity of lubricant significantly. The quantity used in dry machining is a fraction of the amount of lubricant which would otherwise be needed. This saves valuable resources and also contributes to improving work safety. Another advantage is that dry machining does not need anywhere near as space in terms of production area, since costly recycling and colling equipment are no longer necessary. 

The process represents a significant contribution to the progress being made in the area of environmental protection and sustainability, and as such in 2005 it received the “Environmental Leadership Award”. This award is presented annually by the United Nations Environmental Programme (UNEP) and Daimler AG. 

A powerful plant – the Mercedes-Benz plant 
in Untertürkheim

The Mercedes-Benz plant in Untertürkheim is one of Daimler AG’s oldest plants whose tradition and history date back over a hundred years. Untertürkheim is 
the place where the Mercedes-Benz brand took root, and where the myth of the automobile was created and automobile history written. 
Today, with around 18,000 employees in seven divisions, Daimler AG’s parent plant develops and produces engines, axles and transmissions for Mercedes-Benz passenger cars throughout the world – as such, the company is the largest industrial employer in the region. The Untertürkheim site comprises seven divisions which extend over an area of more than two million square metres in the region of Stuttgart. The plant management is headquartered in Esslingen-Mettingen, from where all activities relating to the production of engines are 
co-ordinated. 
In addition to the production of engines, axles and transmissions, the Untertürkheim plant is also home to pre-commissioning, handled by the foundry and forging mill, which have partly been there since the origins of the site. Also accommodated within the parent plant are the R&D division with its high-bank curve for testing vehicles, part of the commercial vehicles division as well as a number of important central divisions.
All elements relating to engine production have been co-ordinated from Untertürkheim since April 2006. The so-called “Powertrain” co-ordinated production system embraces the engine plants of Mercedes-Benz Cars in Berlin, Hamburg and Untertürkheim. The name Powertrain represents the drive system, namely the very core elements of a vehicle: engine, axles and gearbox, which come together to drive a vehicle.
From its location in Stuttgart’s Neckar Valley region, the Untertürkheim plant ships engines and part kits throughout the world. The main customers are the passenger car plants of Sindelfingen, Rastatt, Bremen, Tuscaloosa (USA) and 
East London (South Africa). Through its co-ordinated production system, Untertürkheim also supplies the commercial vehicle plants of Mannheim, Düsseldorf and Vitoria (Spain) with engines and part kits for vans. In addition, Untertürkheim supplies passenger car plants which are both internal and external to the group, for example plants of the Chrysler Group or also those 
of the Korean car manufacturer Ssang Yong. 
On average the Untertürkheim plant produces engines, axles and transmissions for more than a million vehicles per year, which corresponds to a daily output of some 4,500 drive systems. 
In recent years, significant investment has been made in rebuilding, extending and also modernising the plant. With its production facilities for the A-Class engines, the Cannstatt V-engine plant, the newly constructed production shops for series engines, the axle and transmission production facilities and also the light metal and iron foundry, the site is one of the most modern in the world. A new high-performance production facility was built in Hedelfingen for the world’s first seven-speed 7G-TRONIC automatic transmission, and high-end production technology has also been implemented in a new aluminium processing facility in the Mettingen division. The company has also invested in the future of the site with the construction of the training centre in Esslingen-Brühl which is able to accommodate around 1,000 trainees.    
Up until 1990, Untertürkheim was not only a production plant but also the headquarters of Daimler-Benz AG. With the return of the areas of responsibility 
of the board of management from Stuttgart-Möhringen to the parent plant, Untertürkheim is also the headquarters of the Daimler Group. 

The Untertürkheim plant at a glance:

	Total area:

Constructed area:
	 2,007,242 m²

1,054,615 m²

	Number of employees (Site/MBC)
	23,287 */ 17,132**

	Plant manager:
	Volker Stauch

	Date founded:
	1904

	Annual production:

Engines:

Rear axles:

Front axles:

Transmissions: 

Iron casting:

Light metal casting:

Mass forming:
	1,019,746

686,083

638,242

1,348,185

103,292 t

47,815 t

69,986 t


( All figures as at: 12/2007)

(*incl. R&D)

(** excl. catering and plant security services)

Contacts: 

Florian Martens, tel.: +49 (0) 711 17-77537; florian.martens@daimler.com
Alice Kirr, tel.: +49 (0) 711 17-91034; alice-monika.kirr@daimler.com
Further information available on www.media.daimler.com

Mercedes-Benz C 250 CDI BlueEFFICIENCY Prime Edition

Engine

	No. of cylinders/arrangement
	
	4/in-line, 4 valves per cylinder

	Displacement
	cc
	2143

	Bore x stroke
	mm
	83.0 x 99

	Rated output 
	kW/hp
	150/204 at 4200 rpmn

	Rated torque
	Nm
	500 at 1600 rpm

	Compression ratio 
	
	16.2 : 1

	Mixture preparation
	
	High-pressure fuel injection with common-rail technology, 
two-stage turbocharger, EDC


Power transmission

	Transmission
	
	Six-speed manual transmission

	Ratios
	Final drive

1st gear

2nd gear

3rd gear

4th gear

5th gear

6th gear

Reverse
	2.65

5.014

2.831

1.789

1.256

1.000

0.828

4.569


Chassis and suspension

	Front 
	Three-link suspension, anti-dive, coil springs, gas-filled shock absorbers with amplitude-dependent damping system, stabiliser

	Rear 
	Independent multi-link suspension, start-off and anti-dive control, coil springs, gas-filled shock absorbers with amplitude-dependent damping system, stabiliser

	Braking system
	Disc brakes all round, internally ventilated at the front, solid at the rear, drum-type parking brake at the rear, ABS, Brake Assist, ESP®

	Steering
	Rack-and-pinion power steering, steering damper

	Wheels
	7 J x 16

	Tyres
	205/55 R 16 


Dimensions and weights

	Wheelbase
	mm
	2760

	Track, front/rear
	mm
	1541/1544

	Overall length
	mm
	4581

	Overall width
	mm
	1770

	Overall height
	mm
	1444

	Turning circle
	m
	10.8

	Boot capacity max.*
	l
	475

	Kerb weight acc. to EC
	kg
	1645

	Payload
	kg
	485

	Perm. gross vehicle weight
	kg
	2130

	Tank capacity/incl. reserve
	l
	66/8


Performance and fuel consumption 

	Acceleration 0 - 100 km/h
	s
	7.0 

	Top speed
	km/h
	250

	Fuel consumption comb.
	l/100 km
	5.2


*acc. to VDA measuring method
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