AUTC 109 EMISSION SYSTEM REVIEW

Pre Combustion controls: events or environment prior to combustion

Engine modifications: anything that makes an engine more efficient can be categorized as a pre-combustion emission control.


Engine design changes i.e. Compression, valve duration, valve overlap, head design, piston configuration, ring types, decrease friction of engine parts (oil additives, weight reduction and component materials) intake manifold designs, improved cooling systems and spark plug location just to name a few.


PCV:  meters and routes blow by gases back to the intake side of the engine, removes vapors from crankcase to minimize oil dilution and lowers crankcase venting to the atmosphere.  Improper metering could lead to poor idle control, surging at slow speeds or excessive oil leakage through engine gaskets like valve cover or front engine cover.


Spark control/timing systems:  proper firing of the spark plug is essential in the reduction of emissions and proper power output.  High HC and CO is a result of incomplete combustion.  If timing is too far advanced temps. and pressures increase and the formation of NOX occurs.  For every 1 deg of over advance timing the combustion temp. will increase 125 deg F.  Most systems will use a knock sensor to signal when detonation is occurring.  Then the PCM will retard timing.


EGR:  Dilutes the A/F mixture with a small amount of burned exhaust gases, which will cause a drop in combustion temps and lower NOX.  EGR needs to open in proportionate with the throttle, more throttle more EGR.  No EGR at start up, idle and at WOT, if improper amount of EGR is admitted to the air charge, poor idle/no idle, stalling and poor performance may be observed.  Early EGR valves where vacuum operated, most now are electronic solenoids and PCM controlled.  


Intake heat control systems:  Primarily used on carbureted and TBI engines.  Uses a series of ductwork to route warm air from around the exhaust manifolds through  a temperature controlled blend air door and then to the air intake system.  Usually had some type of bi-metal sensor.  On most cars would attempt to have intake air temps. around 100 deg. F.  Most of the blend air doors would be vacuum operated.


Manifold Heat control valves:  routes hot exhaust gases through ports in head/intake manifold to help warm up the engine assemblies to improve fuel distribution and atomization.  Some cars may use a PCM controlled solenoid to apply vacuum to the apply actuator.


Early fuel evaporation control:  Heater unit mounted under the carburetor or TBI unit purpose is to improve vaporization of the fuel,  some were a timed operation that after each start-up it would heat up for 2 minutes,  PCM could control a relay to operate when engine requires on cold start-up.

Post-combustion systems:  clean up the exhaust after the fuel has been burned, but, before the gases exit the vehicles tailpipe.


Catalytic Converters:  Most effective devices for controlling exhaust emissions.


2-way converter:


3-way converter:


Air-injection or secondary air systems: works to reduce HC & CO by putting extra air into the exhaust stream and finishing burning the fuel in the manifold-converter.  Helps to oxidize the HC & CO.


Up-stream:


Down-stream:


Pulse-air systems:


Electronic Sec. Air system:
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