2


[image: image1.wmf]

AB Volvo


Facts about hybrids and Volvo Group I-SAM parallel hybrid system
A Hybrid Electric Vehicle (HEV) uses at least two different sources of energy and, accordingly, also combines two different energy converters for propulsion. To propel the vehicle, Volvo’s approach is to use diesel fuel and the electric power from the energy storage system, for example batteries, converted to mechanical power. Since the electric machine can operate both as motor and alternator it can either consume or produce electric power depending on the situation.

Hybrid powertrain systems allow the engine to operate at more favorable loads and speeds with respect to fuel consumption and emissions. If the hybrid system is combined with suitably sized energy storage, brake energy can also be recuperated and as a result make a significant impact on fuel economy. Normally, the supporting system has a much lower noise level compared with the diesel engine, which in turn contributes favorably to the vehicle’s total noise emission.

There are three basic configurations in HEV powertrains: series, parallel and split power. Volvo Powertrain’s parallel-hybrid drivetrain system I-SAM (Integrated Starter, Alternator Motor) provides the best balance between cost and benefit. Most hybrid suppliers began working on series-hybrid systems and have transitioned to parallel-hybrid architecture for similar reasons. 

Volvo’s strategy includes early and significant collaboration with key technology and component suppliers to ensure state-of-the-art sub-system architecture and the latest development of advanced energy storage systems.

The I-SAM consists of a Permanent Magnet (PM) unit including power converter, an energy storage system and a Powertrain Management Unit (PMU). The PM-unit has a high diameter to length ratio and is placed between the clutch and an Automatic Mechanical Transmission (AMT), the new generation of Volvo Group gearboxes.
The PMU contains the key logics on gear shifting strategies and power split between diesel engine and electric machine. The high power and torque output from the PM-unit allows for downsizing of the diesel engine. The high power and torque capabilities are used in an electric retardation system and the generated energy is stored in the energy storage system for later re-use.

The PM unit can provide maximum torque from zero speed up to the speed at maximum power. At this speed the diesel engine provides higher power and torque at lower fuel consumption and can therefore complement the propulsion with higher efficiency.

There are also several feature developments of electric parallel hybrid systems, for example:

* Limited pure electric drive, battery size dependent.

* Idle limitation (engine shut-off and automatic re-start at launch), which will further improve fuel economy and lower vehicle noise.

* Electrification of engine driven auxiliaries e.g. servo pump, air compressor, AC compressor, etc. will contribute to improved fuel efficiency.
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