Subaru avcs explained

The active valve control system AVCS is an automobile variable valve timing technology used
by Subaru. It varies the timing of the valves by using hydraulic oil pressure to rotate the
camshaft , known as "phasing", [1] in order to provide optimal valve timing for engine load
conditions. The ECU is programmed to operate control valves that adjust the delivery of the
hydraulic pressure in order to move the camshaft into the position that will provide the engine
with the best performance while meeting emissions standards. The latter just changes the cam
profile that's operating the two valves. By retarding the cams at idle or very low engine loads,
you achieve a smoother, easier idle. From idle through medium engine loads, AVCS advances
the intake valves to begin opening during the last part of the exhaust stroke, when the exhaust
valves are still slightly open. Some of the pressure created during the exhaust stroke flows into
the intake manifold, having the effect of exhaust gas recirculation EGR. The intake valves also
close earlier during the intake stroke. This helps with engine efficiency and fuel economy. At
very high engine loads, AVCS advances the intake valves further to open even sooner during
the exhaust stroke. This produces a scavenging effect â€” that is, intake airflow helps clear the
cylinder of exhaust gas. It also closes the intake valves sooner on the compression stroke. This
results in improved volumetric efficiency, increased dynamic compression, and helps to
generate higher power output. From Wikipedia, the free encyclopedia. Retrieved Categories :
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version. In the early s Subaru released its variable camshaft timing system. It was introduced as
a measure to improve torque, reduce emissions, and improve drivability for the EJ series
motors. By advancing or retarding the camshaft timing, Subaru engineers can alter the moment
the valves opened relative to engine load. This can improve engine power, improve fuel
economy, and reduce emissions. The ECU uses sensory data such as throttle position, coolant
temperature, intake air metering, and camshaft position to determine the optimal amount of cam
phasing. The ECU then sends a signal to the oil control valve which operates within a poppet
cylinder to regulate oil flow into the actuator. The high oil pressure then enters the camshaft
actuator to adjust cam angle by rotating the interior rotor. This causes the camshaft to rotate to
either an advanced or retarded position. This is an image of the cam actuator inside of the
AVCS cam gear in various positions. It illustrates how the internal rotor can rotate to adjust
camshaft position. At idle conditions the AVCS system is dormant and provides no advance or
retard. However, the AVCS can be engaged to help smooth out a rough idle due to aftermarket
camshaft profiles. Care should be taken to avoid this due to the systems low oil pressure at idle.
The reason for the smooth idle is the minimal amounts of overlap produced by the OEM
camshafts. The lack of significant overlap promotes stability in the chamber by opening the
intake valve after top-dead-center TDC to ensure sufficient chamber conditions. Advancing the
intake cam produces an overlap moment and increased dynamic compression. At low to
moderate engine load a single AVCS system will begin to advance the intake camshaft. As the
rotor advances it will open the intake valves sooner which causes reversion of exhaust gasses
into the intake manifold. This cools the combustion chamber by reducing the energy of the next
combustion cycle, thus reducing nitrogen oxide s , NOx , from being formed. Since the valve is
opened early, the intake valve will also close sooner. Closing the intake valve earlier creates a
higher dynamic compression ratio. This improves torque production, fuel economy, and turbo
response. At full load the AVCS system will reach a point of full advance in the midrange and
slowly reduce the amount of advance as engine RPM rises towards the rev limit. At full advance
the chamber begins to see a weak scavenging effect due to exhaust pulse timing. This effect
relies upon the negative pressure wake of the exhaust pulse in conjunction with an overlap
moment to assist the intake charge entering the chamber improving mass flow. The early valve
closing also produces significantly higher dynamic compression which helps torque production
but can increase the chances for detonation. Dual AVCS advances the intake camshaft while
also retarding the exhaust camshaft. Dual AVCS can independently adjust the intake and
exhaust camshaft phase, allowing for more overlap moment and better control over the RPM
range. On turbo cars valve overlap can have wildly varying effects depending on the RPM and
the pressure differential between the intake port and exhaust port. Agnostic of resonance and
pulse timing the pressure difference relies on intake manifold pressure and the backpressure in
the exhaust manifold pre-turbine. The exhaust side pressure varies depending on several
factors, including:. As you can see, this is a very dynamic situation. Here is a simplified graph
to show you some trends in different setups and how exhaust side pressure varies. As the
exhaust side pressure nears a ratio with boost pressure then overlap will have a more beneficial
effect. Otherwise, on a stock VF turbo its best to avoid overlap at WOT beyond RPM as this will
cause reversion and dilute the incoming mix, reducing power. This reduces incoming
emissions, cools the combustion temperature, slows the burn rate, and improves fuel economy

by reducing the amount of air:fuel mixture that enters the chamber and small tuning
adjustments. By allowing the valve timing to be adjustable on demand, the dual AVCS system
gives engineers the ability to run a camshaft profile that is more suitable to a certain RPM
range. The AVCS is then used to widen the torque plateau or improve performance elsewhere.
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improves scavenging at the higher loads and rpms and greatly improves the recursion effect at
the low end to act more like an EGR valve. It does the same things just to a finer degree.
Ultimately I think you did a fine job and there is not much more improvement that can be done
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are several ways that engineers can improve the performance and efficiency of engines.
Camshafts, which determine when intake and exhaust valves open, are typically best suited to
certain engine speeds and load conditions. In some cases, it would be better for a valve to open
earlier advance or later retard than the camshaft would normally dictate. Subaru engineers
created a system that allows the camshaft to advance and retard its timing so the valves can be
made to open and close at the optimal time for different situations. You can read more about
this system and its operation here. What does this mean for you? It is possible to use these
engines in place of a USDM EJ since they are "plug and play" and will run with no modification
necessary. However, they will not perform to their full potential unless the necessary wiring for
AVCS is added and the engine control computer is changed for an AVCS-compatible unit. This
wiring, coupled with a compatible ECU and a proper tune, will allow the engine to perform
optimally in your Subaru. What about single vs dual AVCS? Single AVCS changes the valve
timing on the intake camshafts only. Dual AVCS changes the valve timing on both the intake
and exhaust camshafts. Dual AVCS was introduced on newer engines than are covered in this
article, but the principle is the sa
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me. An easy way to tell is to look at the timing covers. AVCS-equipped engines have a bulge in
the timing cover on the cylinder 1 and 3 head. Which engine did I buy? Good question.
Importers are sometimes not up to speed about the differences in Subaru engines. It shouldn't
come as a surprise that Craigslist ads and eBay listings sometimes contain inaccuracies. This

engine requires a complete swap of most of the parts from a USDM 2. We will have a detailed
blog post describing this process coming in the near future. This is because the AVCS wiring
already exists on the engine and all you'll need to do is get communication from the ECU out to
the engine. A7 - and WRX. F6 - and Forester Turbo. V7 - WRX. V8 - STi. B1 - STi immobilized - do
not buy. F2 - WRX immobilized - do not buy. This process is very straightforward because the
basic setup of these engines is almost identical to the non-drive-by-wire JDM WRX and STi
engines. Recent Posts See All. Grounding Issues - iWire Grounding Kit.

