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Accurate Idle Speed Control for Gasoline Engines with Continuously Variable Valve Actuation
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A gasoline engine with continuously variable valve
actuation uses the valves instead of the throttle to control
the suction air amount, thus reducing pumping loss.
However, just a slight change in valve lift causes the
suction air amount to vary greatly, which makes it
difficult to accurately control idle speed when using
conventional idle speed control.

Accordingly, in this research a new method of
controlling the idle speed was proposed. This new idle
speed control features coordination between suction air
flow control and ignition timing control, each of which
uses a two-degree-of-freedom sliding mode algorithm.
Large deviations are corrected by air flow control, while
small deviations are corrected by ignition timing control,
thus realizing fine control of engine speed, which is
necessary for reducing the idle speed.

As a result, it was possible to reduce the idle speed
of a gasoline engine equipped with a continuously
variable valve actuation, as well as increase the idle
speed stability.
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