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Cylinder Deactivation.
Cylinder Deactivation or Variable displacement is an automobile engine technology that allows the engine displacement to change for improved fuel economy. Many automobile manufacturers have adopted this technology as of 2005, but it is not a new concept.
Most variable displacement systems work by turning off a bank of cylinders in a V engine, but the initial systems worked differently. Pioneered on Cadillac's ill-fated L62 "V8-6-4" engine, the original multi-displacement system turned off opposite pairs of cylinders, allowing the engine to have three different configurations and displacements. But the system was troublesome, and the technology was quickly retired.
No automaker attempted the same trick again until Mercedes-Benz experimented with their Multi-Displacement System V12 in the 1990s. It was not widely deployed until the 2004 DaimlerChrysler Hemi. Other systems appeared in 2005 from GM (Displacement on Demand in the Generation IV small-block) and Honda (Variable Cylinder Management on the J family engines). Honda's system works by deactivating a bank of cylinders, while the Chrysler Hemi shuts off opposing pairs.
Two issues to overcome with all of these systems is the unbalanced cooling and vibration of variable-displacement engines.
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The idea of deactivating cylinders to reduce fuel consumption is nothing new. The technology, experimented with during WWII, made its North American debut in 1981 as a standard feature on all Cadillac models except Seville. Eaton Corp. developed the innovative V-8-6-4 system which used the industry's first ECU to switch the engine from 8-to-6 to-4 cylinder operation depending on the amount of power needed. Sadly, GM's V-8-6-4 was way ahead of its time and a rash of unpredictable failures relegated it to the scrap heap. 
Latey, thanks to advancements in electronic technology, cylinder deactivation is making a comeback. Mercedes developed a system that was made optional on European-spec V-8s in 1998, debuting on the 1999 S-Class. GM, along with Eaton and Delphi, have developed Displacement on Demand (DoD) for the Vortec 5300 V-8 that is an option on the 2005 Chevrolet TrailBlazer EXT, GMC Envoy XL and Envoy XUV. DoD switches from 8-cylinder to 4-cylinder mode enabling fuel economy gains of about 6 to 8 percent. 
A new Vortec 3900 3.9L V-6, that will be optional on the new Pontiac G6 will also use a version of GM DoD. 
Chrysler designed the new 5.7L Hemi with a similar Multiple Displacement System. The engine, an option on the Chrysler 300C, Dodge Magnum and Jeep Grand Cherokee, promises up to a 10 percent increase in fuel economy. 
Honda's Variable Cylinder Management (VCM) system, introduced in 2003 on the J30A 3.0L V-6 in the Japanese Inspire made its North American debut on the 2005 Honda Odyssey minivan and Accord hybrid in the fall of 2004. 


Honda Adds Cylinder Deactivation to J30A V6
Honda Motor Co. Ltd designed and launched a new V6 engine featuring the latest iteration of its i-VTEC technology. Through new 'Variable Cylinder Management' technology, the J30A 3.0-litre i-VTEC V6 runs on all six cylinders during acceleration and when high output is required, yet employs only three cylinders during cruising and at low engine loads. This  powertrain debuted in the new Inspire model based on the US-market Accord sedan and later in Japan models. 
In addition to its low fuel consumption, this V6 3.0-litre i-VTEC engine also significantly reduces exhaust emissions, helping the Inspire meet Japanese requirements for Ultra-Low Emissions and 2010 fuel consumption standards, making it eligible for preferential 'Green Tax' treatment. Integrated exhaust manifolds allow high-density catalytic converters to be located directly below each cylinder head for improved exhaust gas processing at low engine temperatures, combining with exceptionally fine air/fuel ratio control to reduce emissions. 
The adoption of a variable intake system, over-sized intake valves, and low back-pressure catalytic converters further improves engine respiration efficiency, helping deliver class-leading performance, with maximum output of 184 kW (247 hp) and maximum torque of 296 Nm (218 lb-ft), all on unleaded regular petrol. 
The "Variable Cylinder Management" system analyses throttle opening, vehicle speed, engine speed, and gearing to determine that the car is cruising, and then idles the intake and exhaust valves of the three cylinders in the rear cylinder bank. With zero valve lift, the cylinders are sealed, and no fuel is injected. Pumping losses are thus reduced by as much as 65% and fuel consumption is reduced. When operating in 3-cylinder mode, engine vibration is reduced by extrapolating vibration from the change in crankshaft rotation speed and sending the information to the "active control" engine mount, which compresses/extends an actuator in same-phase, same-period motion to dampen the engine mount. Similarly, a speaker creates an opposite phase sound or "active noise control", to provide a cancelling effect, for a quieter interior which leaves the driver unaware of changes in cylinder activation. 
Equipped with this new technology, the new Inspire offers the fuel economy of a smaller engine, while retaining the power and performance available from a high-output V6. Honda compares the 11.6 km/l (27.3 mpg) fuel consumption of the new Inspire with that of the smaller Accord 2.4 (sold as the Acura TSX in the US) — 12.0 km/l (28.2 mpg). While such cylinder deactivation strategies are expected to improve fuel consumption by around 5%, comparisons to the corresponding US model Honda Accord (apparently without this new technology) show a negligible improvement (21/30 mpg city/hwy for the Accord 3.0 V6 and 22/31 mpg for the Acura TSX 2.4). 
Auto Report, June 18, 2003.
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