





VVT SYSTEMS

BY BRIAN ROBERTS

The latest system is called VVT-E (Variable Valve Timing
intelligent by electric motor). This is VVT-i with the intake
cam being controlled by an electric motor rather than
hydraulic oil pressure. Since electric motors are faster to
actuate, the timing is more precise and control over timing is
increased. The downside, this is more expensive to implement
in an engine.

Toyota VVT-iE

Audi (Valvelift)

Audi has a VVT system called Valvelift. It is a unique design
that allows for the valve timing to be controlled by a sliding
cam section. The cam has two sections of cam that slide
forwards or backwards on the shaft. The timing of this sliding
is controlled by a pin that is actuated at a precise moment to
engage on the sliding section where a spiral groove is cut. As
the pin follows the spiral groove the pin causes the sliding
section to travel in each direction. On this sliding section there
are two cam lobes like we see in other manufacturers. One
lobe is for high RPM and the other is for low RPM. During
normal cruising, the low RPM cam lobe is used. During

peak demand, the locking pin releases and the energized pin
engages and shifts the lobe over to the high RPM lobe. As
the vehicle slows down, the low RPM pin engages while the
locking pin releases and the cam pro le slide over to the low
RPM lobe and the locking pin engages. Switching between
low and high RPM lobes takes a combustion cycle or two
engine revolutions. This design reduces the number of parts
and reduces weight over other manufacturers.
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Nissan (VVEL)

Nissan uses its variable valve event and lift (VVEL) system to
control valve timing. The system consists of a camshaft with
an eccentric with a link connected to a rocker arm that pivots
on a control shaft, the rocker arm is connected to a link which
connects to a cam that rotates on the camshaft. To change the
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valve lift and duration the eccentric on the camshaft is rotated
by an electric motor. The eccentric transfers the movement

to the rocker arm and links which cause the cam to swing

up and down changing the valve lift. The height of the swing
determines the amount of lift. This creates a high RPM profile
and a low RPM profile that is used the same way other system
do to increase lift on high RPM demand and reduce lift on
low rpm demand.
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BMW (VANOS)

BMW’s version of valve timing called VANOS. In this system,
the intake and or exhaust cams vary with the crankshaft to
enhance engine performance at different RPMs. Early 1990’s
designs only controlled the intake cam, current designs control
both the intake and exhaust cams. The camshafts have an
independent gear that when disengaged has fixed timing.
Depending on driving conditions, the computer calculates the
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BMW VANOS - Gear Engagement
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advance or retard as needed to maintain optimum efficiency.
Then the solenoid activates providing high pressure oil to flow
into the VANOS unit. The helical cut gear in the unit extends
to engage into cam gear and advances or retards of the timing.
When not needed the helical cut gear retracts and disengages
from the cam gear.

Like other VVT system the valves are opened later in the
low RPM ranges to improve engine idle and smoothness. At
early throttle engagement RPMs, the valves open earlier to
boost torque and help with exhaust gas recirculation which
reduces fuel consumption. At high RPM ranges, the valves
open later to provide the most power achievable. An area
of concern on the VANOS system is the piston O-Rings that
seal the unit. These degrade over time and then oil pressure
moves into both sides of the hydraulic piston rendering the
unit hydraulically jammed. Rebuild to replace these O-Rings is
required to restore proper function. The helical cut gears also
wear over time, creating more clearance and noise.

Conclusion

These are some of the more common VVT systems in use,
there are several more, but all require the customer to perform
their routine maintenance like proper oil change intervals. Oil
change neglect is one on the more common failure points to
VVT systems. The dirty oil has minute particles that get into
the tight tolerance clearances and/or clog screens and start to
interfere with oil flow which interferes with proper function
of the hydraulic circuit leading to non-functional components
within the VVT system. It is also critical to use the correct
viscosity oil and keep oil clean in these environments.
Manufacturers will continue making enhancements to these
systems to squeeze out every bit of horsepower, torque, fuel
efficiency, and emissions reductions. Like always, nothing
stays the same, so stay tuned.Hl
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