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Powertrain Division
Our Road to Sustainable Mobility: Innovative Solutions for Reduced Emissions, Optimized Fuel Consumption and Outstanding Handling Characteristics
Regensburg, June 2010. Continental is one of the world's leading automotive suppliers, with sales revenue of approx. €20 billion in 2009. As a supplier of brake systems, powertrain and chassis systems and components, instrumentation, infotainment solutions, vehicle electronics, tires and technical elastomer products, Continental is contributing to greater driving safety and to global environmental protection. Continental is also a competent partner in networked automotive communication. Continental currently has around 134,500 employees in 46 countries.
The Powertrain Division is one of three divisions in Continental AG's Automotive Group. Powertrain develops, manufactures and integrates products, components and systems which affect every aspect of the drive train in all types of vehicles. We support our customers throughout the world in implementing their strategies for exploiting every conceivable potential for optimizing the drive train. Together, through our innovative solutions, we not only make a decisive contribution to sustainable mobility but, by doing so, we also enhance driving pleasure and comfort.
With revenue of some €3.5 billion in 2009, the Division is an active global player in every market. José Avila, a member of the Continental AG Executive Board, heads the Powertrain Division which employs a workforce of some 24,000 at 58 sites throughout the world. 
Continental's Powertrain Division, based in Regensburg, is sub-divided into the following business units:
· Engine Systems
· Transmission 
· Sensors & Actuators
· Fuel Supply 
· Hybrid & Electric Vehicles 
What drives us forward?
The thermodynamics, the mechanics and the electronic control level of the drive train can still play a major role in making vehicles more economical and environmentally friendly. The overall efficiency of the engine, for example, can be significantly increased still further by a combination of appropriate technologies while, at the same time, electrification can reduce the energy required by the engine's auxiliary units.
In addition, new component and sensor designs are making it possible to integrate increasingly accurate management and control strategies into the control units, including into the transmission control unit which has a key function in the drive train. 
Since the internal combustion engine will still remain the predominant propulsion system for vehicles for many years to come, continuing to improve it must be a high priority. Progress in reducing consumption by well into double figures is achievable in the short term using the technology already available and, bearing in mind the huge numbers of vehicles being produced, this will have a major environmental impact. 
Similarly, boosting the combustion engine by adding an electric motor as part of hybridization is an important step forward because the efficiency increase this achieves is even greater than by just optimizing the combustion engine. In the long term, the ideal goal of a zero-emissions vehicle will be achieved by electric vehicles which draw their power from regenerative sources.
But quality and reliability must not be compromised
Product reliability is the Powertrain Division's top priority. To achieve this, state-of-the-art engine test rigs and roller test benches are installed at seven sites around the world for testing the electrical, mechanical and functional integration of all electronic components. Throughout the development phase, teams of experts employ high-performance precision measuring techniques to ensure that all the engine management system's components - injectors, control software, sensors and exhaust-gas aftertreatment systems - interact smoothly.
Quality is a core competence at Continental and the same applies to the Powertrain Division. Our customers consider both our products and our services to be market leaders and regard the Division as the one partner with whom they can achieve perfect quality. The Division's high quality standards have set the benchmark for the automotive industry. In order to meet the most stringent quality requirements, we actively involve suppliers in our processes at a very early stage. Quality is a matter for every employee in the Powertrain Division. Striving for perfection in products and processes is a personal commitment to constant improvement.
Our product range at a glance
Because ever more stringent emissions legislation and limited oil reserves demand rapid action, the Powertrain Division is pursuing a systemic approach which includes using modular design elements for every current and future drive train configuration. Depending on the vehicle category and requirement profile, different combinations of these solutions can be chosen: from gasoline direct injection in conjunction with exhaust-gas turbocharging for highly-efficient gasoline engines or the use of diesel engine technology to further improve the combustion process, via hybrid vehicles of all types to purely electric vehicles. With this range of solutions, Continental has successfully completed the groundwork for meeting future emissions standards such as Euro 6, applicable from September 2014 and

Tier 2 Bin 5.  
Tomorrow's vehicles will, as a result, run more economically and cleanly than ever before; and it will be possible for their CO2 emissions to be reduced still further, satisfying the most urgent demands of buyers, manufacturers and legislators. The examples below have been chosen to illustrate the efficiency technologies with which Continental is supporting the future of individual mobility.
Engine Systems Business Unit 
More power, lower fuel consumption! Our Engine Systems business unit is concerned with the development and production of innovative system solutions for reliable, environmentally friendly and advanced combustion engines:
Efficient combustion through precise fuel injection; good thermodynamic engine efficiency is based on the volume of fuel injected being matched as precisely as possible to the engine operating circumstances at any particular moment. 
The expertise of the Engine Systems business unit lies in particularly advanced electronically controlled injection systems for gasoline and diesel engines and their associated electronics. As early as 2000, piezo technology revolutionized common rail injection systems in diesel engines. The piezo injectors atomize the diesel fuel particularly finely and inject it even more accurately, producing highly efficient combustion. This means that piezo technology is contributing to compliance with the limits for nitrogen oxides and particulate matter (Euro 6 and US Tier 2) which come into effect in 2014 and to reductions in CO2 emissions by a further 3 percent compared with traditional direct diesel injection. Engines fitted with piezo common rail injection also offer better performance even though they are more economical and quieter. In 2006, this ground-breaking piezo technology was introduced as a particularly economical option for direct injection in large-capacity stratified-charge gasoline engines. With their constant jet pattern and their large volume dispersion, piezo gasoline injectors extend the stratification range of these engines more than is achievable with solenoid valve injectors. Compared with conventional manifold injection, this can reduce consumption and CO2 emissions by up to 20%. In addition to design-optimized manifold injection, it will in future be primarily direct injection which will make the gasoline engine more economical. With its XL3 solenoid coil injectors for example, the Engine Systems business unit is one of the leading suppliers of cutting-edge direct injection technology, not just for traditional gasoline fuels but also for alternative fuels such as natural gas, liquid petroleum gas and ethanol. 
An industry-wide trend is to combine direct injection with exhaust-gas turbocharging because the two technologies complement each other perfectly. This makes it possible to design compact engines with smaller cubic capacities (downsizing) and lower consumption but with greater specific power. As a result, CO2 emissions can be reduced by more than 15 percent, closing the gap between the gasoline engine and today's diesel engines.
In pursuit of continuous improvements to the efficiency of classical drive systems, the Engine Systems business unit has expanded its product portfolio to include turbocharger technology. The new turbocharger will be installed from 2011 in the gasoline engines of a European vehicle platform. The quality advantages provided by a fully-automated assembly line can be exploited to better effect with this completely new design than with the usual design configurations. At the same time, this Continental turbocharger provides the ideal conditions for precise electromechanical actuation of the wastegate. Thanks to this new design, the wastegate valve can be actuated with a minimal electrical power requirement and can still be closed significantly more tightly than today's usual valve designs. 
With its Engine Management System 3 (EMS 3), Continental provides the automotive industry with a scalable system for gasoline and diesel engines and for gas, hybrid and electric drives. Because of its open system architecture in conformity with the AUTOSAR standard (AUTomotive Open System ARchitecture), EMS 3 provides excellent performance and flexibility. A particular feature of EMS 3 is that it brings together the functional bases of both gasoline and diesel powered systems. The modular design of the EMS 3 ECU platform makes available hardware and software functionalities which will be required from 2012 for Euro 6 applications and for further CO2 reductions. The outstanding new features include greater functional integration within the chip set, improved scalability and the size and weight reductions which are the natural consequences. In future, the five recently defined microcontroller performance categories will cover markets ranging from the simpler engine management systems with manifold injection to complex truck engine management systems. A significant functionality benefit offered by the platform is an oxygen sensor interface which, thanks to the software configuration of the interface ASIC, makes it possible to exchange the sensors without modifying the hardware. In addition, this interface will in future help other sensor manufacturers. 
Transmission Business Unit 
The Transmission business unit develops and produces electronics for controlling the latest automatic transmissions such as stepped automatic transmissions, continuously variable transmissions (CVT), automatic gearshift systems, double-clutch transmissions, transfer boxes and all-wheel drive systems. The product portfolio extends from external stand-alone control units to attached control units and mechatronics which are fully integrated into the transmission, including sensors and electrical and hydraulic actuators. 
Mainly in Europe, but also in China, double-clutch transmissions are enjoying high growth rates. Continental, the global technology leader in the transmission control market, supplies control systems for the full range of automatic transmissions and, in 2009, the company launched an electromechanical transmission control for dry double-clutch transmissions - a global first. Double-clutch transmissions combine the comfort of an automatic transmission with the efficiency and sporty handling of a manual transmission. When combined with electromechanical actuation of the clutches and shift rods, test cycle measurements can even demonstrate consumption advantages compared with a manual transmission. By introducing an electromechanical control unit for double-clutch transmissions 
Continental now covers the complete range of current technologies. 
Both dry and wet double-clutch transmissions (in which both multi-plate clutches turn in an oil bath) can be actuated either electromechanically or electrohydraulically.
Continental is also producing the new stand-alone EAST transmission control platform specially for the dynamic Asian market. This modular system is suitable for all types of automatic transmissions and is particularly economical due to rigorous exploitation of the platform principle. 
Sensors & Actuators Business Unit 
Without exception, every future drive train component and system - from new combustion techniques via exhaust-gas aftertreatment to hybrid drives - will be electronically controlled. Consequently, particular importance attaches to sensors and actuators, which help to reduce emissions and lower fuel consumption even further while improving performance, extending service life and enhancing comfort and safety. One particular innovation introduced by the Sensors & Actuators business unit is sensors for measuring nitrogen oxide (NOx) in exhaust gases. These sensors continuously monitor and precisely adjust the proportion of nitrogen oxide in the exhaust gas. Another sensor innovation is Continental's high temperature sensor with a measuring range of up to 1,250°C. This active thermocouple is essential for precise exhaust gas aftertreatment and is also one of the key elements in component protection.
Actuators trigger the electrical signals for opening and closing valves, for example. Electromotor-operated valves are able to control the air intake or exhaust emissions much more accurately than mechanically-operated valves and are more easily integrated into the engine management system. The business unit is the global market leader for components such as electronic throttle valves and is the number one supplier of pressure and knock sensors.
Fuel Supply Business Unit 
The task for the Fuel Supply business unit is to optimize the fuel supply while keeping emissions at a low level. As the global market leader in this field, the business unit has added fuel feed and fuel tank venting systems to its product range for the drive train. Its products now include fuel level sensors, integrated control electronics, pump, valve and filter technology and emission reduction systems. All the components can be combined on the modular principle into fully functional systems, making it possible to develop multi-platform products quickly and efficiently. 
With its latest innovation, an electrically controlled pump control unit which can be integrated into the fuel feed unit, the Fuel Supply business unit has optimized the cost-benefit ratio and made it possible to fully integrate the system into the feed module. The central feature of this innovation is the Multi Purpose EC Pump Controller (MPECC) control electronics. This modular pump controller makes possible fuel feed on-demand which requires ⅔ less electrical energy for the pump than the constant fuel feed system currently in use. Continental's new brushless fuel pumps can also be actuated by these electronics, reducing the pump's energy requirements still further. In addition, the pump electronics open up a variety of additional advantages such as using wear-free fuel level measurement, self-diagnosis by the pump and leak detection.
Hybrid & Electric Vehicles Business Unit 
Fuel savings of 25% and more together with additional torque make the electrification of the drive train an attractive option. Hybrid and electric vehicles provide the ideal combination of dynamic driving and reduced fuel consumption. Today's combustion engine will gradually evolve into the zero emissions electric car of the future and this process will encourage the development of a wide range of alternative drive train configurations. It is therefore vitally important for systems, as a result of modular design, to be scalable and flexible. As regards all the essential components for hybrid and electric vehicles, this has already been achieved by Continental's modular system, from power electronics, lithium-ion batteries and electric motors right up to complete system solutions. 
The modules can be adapted to meet specific vehicle requirements and can therefore be installed in all vehicle categories from compact vehicles to SUVs and also in all types of drive systems, e.g. electric, hybrid and fuel cell drives. The flexibility of this concept can reduce our customers' time to market and their development costs. 

Since 2010, all the key components for electric drive trains have either been in full series production or have reached the series production start-up stage at Continental. They can be installed in hybrid vehicles as well as in fuel-cell vehicles and electric cars. From 2010, for example, Continental will have an initial production capacity of 60,000 electric motors per annum. By 2011, Continental will be supplying the first completely electrical drive train for a European manufacturer's volume production electric vehicle.

The Hybrid & Electric Vehicles business unit was the first manufacturer in the world to start series production of lithium-ion batteries and has now been producing them for use in hybrid drive cars since 2008. Compared with the nickel-metal hydride battery technology still in use in many hybrid vehicles, lithium-ion batteries offer significantly greater energy storage capacity. 
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