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Clean and Green - With ZF Hybrid Transmissions
· Parallel hybrids based on AS Tronic lite and eTronic.
· Parallel hybrid features favorable economy.
· ZF facilitates system integration by energy management.
The demand for fuel-efficient hybrid technology will rise – also and particularly for commercial vehicles. ZF responds to this need by extending its transmission system offer for commercial vehicles: In particular, city buses, distributor trucks, and delivery vans can benefit from hybrid technology. Therefore, besides manual and automatic transmission systems, ZF will also offer hybrid variants in the future. Current volume production development projects are the HyTronic and a hybrid transmission on the basis of the eTronic. Both variants are based on the parallel hybrid concept, where electric motor and combustion engine are connected in parallel via a transmission. As existing resources in the driveline are used, this concept can be implemented in a particularly economical way.
The parallel hybrid concept is flexible and can be used to realize both mild hybrids and full hybrids, which use the entire range of hybrid functions: the start-stop function, regeneration of braking energy (recuperation), support during acceleration (boosting), electric starting, and purely electric driving. This way, full hybrid systems manage to get by with up to 30 percent less fuel in city traffic. In the future, these advantages might become even more important, for example when legal regulations further restrict the use of combustion engines in inner city areas. 
Hybrid transmission systems for the existing driveline
One advantage for vehicle manufacturers that already use ZF transmissions is the following: All hybrid variants by ZF, based on the parallel hybrid concept, can be integrated into the existing driveline like manual or automatic transmission systems. 
In the case of the eTronic hybrid version, the 41 kW strong electric motor is integrated into the driveline. A separating clutch decouples the electric motor and the transmission from the combustion engine and, consequently, allows for purely electric driving. The electric motor is also used as power source in generator operation. The braking effect generated during generator operation is integrated into the brake management system so that the service brakes are preserved. The hybrid transmission offers all of the functions of a full hybrid system and has been optimized for use in light commercial vehicles in delivery traffic. The purely electromechanical solution leads to maximum fuel savings and low system costs at the same time.
Also the HyTronic, the hybrid version of the AS Tronic lite, offers these advantages. With this automatic transmission, which aims at the use in distributor trucks, the hybrid transmission can also be integrated into the existing driveline. The overall system consists of transmission, electric motor with 60 kW, inverter, high-voltage battery, power routing, and energy management. Thus, it can assume all functions of a full hybrid system: the start/stop function, regeneration of braking energy (recuperating), support during acceleration (boosting), electric starting, and purely electric driving. The additional system weight due to wiring, battery, and cooling system is moderate and is almost counterbalanced by savings of similar scale (by downsizing the combustion engine, omission of 24 V battery and starter). As the electric motor is also available as power source for additional power consumers during generator operation, this hybrid transmission system is attractive also for municipal vehicles. So far, their PTOs have permanently required fuel because they are mechanically connected to the combustion engine.
The powerful generator and the hybrid battery on the other hand allow for the use of electric PTOs which consume fuel only while being operated (power-on-demand).
Integration made easy
Besides pure hybrid technology, also professional engineering and optimization of the hybrid control unit is of major significance. Thanks to the additional electric motor, a whole range of new operational and strategic functions are possible: When is driving purely electric, when does the electric motor support the combustion engine, which gear changes are performed by the transmission during purely electric driving so that the combustion engine runs with optimum efficiency after it has been activated? Manufacturers are effectively supported with system integration: ZF simply delivers the software control unit for energy management and an optimized shifting strategy as well. 
Captions:
1.) All hybrid transmission variants by ZF, based on the parallel hybrid concept, can be integrated into the existing driveline like manual or automatic transmission systems.
2.) The overall HyTronic system consists of transmission, electric motor, inverter, high-voltage battery, and power routing. It can cover all the functions of a full hybrid system.
3.) The electromechanical hybrid transmission on the basis of the eTronic has been designed as parallel hybrid, and thus with a coupling system which is why it is particularly suitable for light commercial vehicles in delivery traffic.
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ZF is a leading worldwide automotive supplier for Driveline and Chassis Technology with approximately 60,000 employees at 119 locations in 25 countries. In order to continue to be successful with innovative products, ZF annually invests at least five percent of its sales (2007: more than €694 million of €12.6 billion) in Research and Development.
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