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Engines and Transmissions

Powertrain Focused on Performance with Frugality

· 1.6/1.8-liter gasoline engines with full variable valve timing

· 2.0-liter turbo diesel offers 5.6 L/100km over combined cycle

· Segment debut for new six-speed automatic transmission

The all-new engines and transmissions for Cruze feature advanced technologies focused on optimizing both power and fuel economy. Whether the choice is gasoline or diesel, Cruze offers significant powertrain enhancements new for Chevrolet Europe, such as variable valve timing on both exhaust and inlet sides and the introduction of a six-speed automatic transmission.

The four-cylinder, 1.6 and 1.8-liter gasoline engines produce 113 hp/83 kW and 141 hp/104 kW respectively, the larger unit being among the most efficient on the market in terms of output-per-liter. The new 2.0-liter turbo diesel, developing 150 hp/110 kW, adds power with even greater frugality. It will be joined later in the year by a 125 hp/92 kW version.

The 1.6-liter engine is fitted as standard for base and LS variants, while the 1.8-liter is standard for LT and optional for LS. Both are available with a five-speed manual gearbox or the new six-speed automatic transmission. The 2.0-liter turbo diesel is fitted to LT variants only and the 125 hp/ 92 kW version will be offered for base and LS. Both these engines will be available only with manual transmission.

1.6/1.8-liter gasoline choice

The performance of these latest-generation, four-cylinder, 16-valve engines is characterized by strong pulling power, even at low engine speeds, and high levels of efficiency, with respective power outputs per liter of 71 hp/52 kW and 78 hp/57 kW.

Both engines feature full variable valve timing to optimize the charge cycle. The benefits include: a higher power output and more torque over a wide engine speed range; reduced emissions due to greater exhaust gas recirculation, and improved fuel consumption.
The 1.6-liter engine develops 113 hp/83 kW maximum power at 6,400 rpm and peak torque of 153 Nm at 4,200 rpm, with 85% of this value available between 2,000 and 6,000 rpm. The 1.8-liter version offers even more responsive performance, with 141 hp/104 kW at 6,200 rpm and peak torque of 176 Nm at 3,800 rpm, including 85% from just 2,000 rpm right up to 6,300 rpm.
With manual transmissions, these engines deliver zero to 100 km/h acceleration in 12.5 and 10.0 seconds, respectively, and fuel consumption over the combined cycle of 6.7 and 6.8 L/100 km.

The main technical features include:

· Camshaft phasing

This enables variable valve timing by allowing the intake and exhaust camshafts to twist relative to the crankshaft. Compact, lightweight hydraulic vane type phasers continuously vary the angle of the camshafts against the crankshaft by up to 60° on the inlet side and 45° on the outlet side.

· Reduced weight

The new engines are approximately 3% lighter than the previous generation, despite the addition of camshaft phasing and stiffening of the aluminum cylinder head and cast-iron block. The cylinder block alone is 20% lighter, weighing just 27 kg.

· Increased strength

Higher power outputs also require engine components with greater strength and durability. As a result, the engines include a new crankshaft design, new aluminum pistons with oil spray cooling, and modified steel connecting rods with a floating piston pin bearing.

· Improved engine cooling

The water jackets in the cylinder head and block have been redesigned, using computational fluid dynamics (CFD – computer simulation), to give improved coolant flow, speed and distribution. A lower water cooling temperature also helps fuel efficiency by reducing heat loss through the block and cylinder walls. A new map-based thermostat has a lightweight composite housing for reduced mass and heat dissipation.

· Optimized oil circulation

The integration of an oil/water heat exchanger – a module consisting of a heat exchanger and oil filter mounted on the cylinder block – ensures maximum inter-cooling of the oil with a minimum loss of pressure. For cold starting, the oil also warms up faster to reduce internal friction. Dedicated bores in the cylinder block and head provide oil lubrication of the cam phasers.

· Variable intake manifold (1.8-liter engine)

The two-step intake manifold uses a rotary sleeve – rather than a flap-switching device – to minimize air flow resistance at higher speeds. Compared to conventional manifolds, where unequal length inlets contribute to a harsh engine noise, the constant length runners enable an improved tonal quality.

· Improved exhaust catalysts

To meet Euro 5 emissions requirements, the total converter volume has been increased to 2.2 liters, split between a 1.2 liter close-coupled catalyst and a new 1.0 liter underfloor unit. The slight increase in exhaust gas back-pressure has been used to optimize exhaust emissions further through a more even distribution of the exhaust gas flow.

· Low maintenance
Measures contributing to lower running costs include: timing belt change intervals every 10 years or 160,000 km; piston-cooling oil jets which help increase engine longevity and extend maintenance intervals; the use of nickel-tipped spark plugs for increased replacement intervals of 60,000 km; and a coil-on-plug ignition system to give greater reliability and lower maintenance requirements.

2.0-liter Turbo Diesel

Impressive fuel economy – 5.6 L/100 km over the combined cycle – and strong performance are the main benefits of the 2.0-liter turbo diesel option. This engine offers a driving range of over 1,000 km between fill-ups and is fitted as standard with a maintenance-free exhaust particulate filter designed to meet Euro 4 emissions standards.

Developing 150 hp/110 kW at 4,000 rpm and strong torque of 320 Nm from just 2,000 rpm, this 16-valve engine enables zero to 100 km/h acceleration in 10.0 seconds, and even more impressive in-gear performance, with 80 – 120 km/h in fifth gear in 12.5 seconds.
The main technical features include:

· Common rail, multiple fuel injection

Operating at 1,600 bar pressure, this sophisticated system delivers optimized injection pulse timings and fuel spray quality within the combustion chamber. Improved fuel economy, reduced emissions and quieter running are the main benefits.

· Variable geometry turbocharger (VGT)

The pitch of the vanes within the electronically-controlled turbocharger is continuously varied according to engine load and speed, giving an excellent throttle response, particularly during pick up from low speeds.

· Running refinement

A dual mass flywheel reduces low frequency resonance and a counter-rotating balancer shaft within the oil sump significantly reduces noise, vibration and harshness (NVH). The sump is also lined with polyurethane foam to further minimize NVH.

· Improved exhaust gas recirculation (EGR)

The electronically-controlled EGR system has an additional cooling function. Electro-pneumatically operated bypass flaps, controlled by the engine management system, ensure that the exhaust gas reaches a temperature suitable for combustion on its way back into the cylinder. This contributes to increased power, as well as reduced emissions.

· Other refinements

Oil-jet cooled pistons for durability and performance; an aluminum cylinder head for mass reduction and superior NVH characteristics; threaded intake ports for exceptional fuel 'swirl' and burn characteristics; an engine block water jacket with horizontal ribs for efficient cooling characteristics.

Transmissions

All engines are fitted as standard with five-speed manual gearboxes. An all-new automatic transmission, offered for gasoline engines only, is Chevrolet's first six-speed application in the compact value segment.

· Manual gearboxes

The manual gearbox for gasoline engines incorporates triple cone synchronizers for first and second gears, giving an enhanced engagement for smooth and easy shifting. Needle bearings for all gears also ensure low friction gear meshing and a new rod and cable system provides the driver with an improved shift quality.

The five-speed unit for the turbo diesel engine uses double cone synchronizers for first and second gears and single cone synchronization for third, fourth, fifth and reverse. All are coated with carbon for a smooth engagement.

· New six-speed automatic

The on-axis design of this new Hydra-Matic transmission provides more compact packaging, allowing enhanced crumple zone performance, increased interior space, and a lower hood line than possible with a conventional off-axis design.

Instead of the transmission being 'folded' around the end of a transversely-mounted engine, the gear sets are now on the same axis as the engine crankshaft centerline, which makes the entire powertrain unit much shorter fore-to-aft.

Shifts are accomplished by applying and disengaging clutches simultaneously, saving space compared to 'freewheeling' gear change mechanisms. Sophisticated electronics enable the precision needed to time the operation of the clutches for each shift, although the first-to-second change uses a freewheeling mechanism in view of the large ratio difference.

The torque converter uses a single plate lock-up clutch with electronic control to help dampen engine vibrations and ensure smooth running.

On the road, adaptive shifting control includes automatic grade braking, which commands the transmission to remain in a lower gear if the vehicle is decelerating or coasting on a down slope. This reduces the need for the driver to brake during a descent. The control module receives input monitoring brake pedal usage, the vehicle acceleration rate, throttle position, and even whether a trailer is connected.

The wide overall ratio spread allows a 'steep' first gear for a brisk take-off, as well as a 'tall' overdrive top gear for economical highway cruising at low engine speeds.
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