EGR System


Some of the following information was originally posted to the VetteNet Listserver and is reprinted here with the author's permission.



Someone asked how the EGR system is computer controlled without feedback from the EGR system.

The computer has a built in *read-only-memory with a pre-programmed EGR "map" calibrated for different engine operating conditions. The calibrated values stored in memory are the results of extensive research and testing under various engine conditions. The ECM reads sensor inputs for engine coolant temperature, engine speed, throttle position, and manifold absolute pressure (those systems equipped with a *Manifold Absolute Pressure* or MAP sensor), calculates the engine *load*, and then compares these values with those programmed into it's memory to determine how much exhaust gas to introduce into the engines intake system.

There seems to be a slight misunderstanding about *duty cycle*, so allow me to clear this up. Duty cycle refers to the relation between *on-time* and *off-time*, and is indepent of frequency (number of cycles per second.) A duty cycle of 50% means, for each on-off cycle, half of the cycle the solenoid is "ON" and half of the cycle it is off. This may be regulated at any frequency. The frequency that the EGR vacuum solenoid operates is not a low frequency (relatively speaking, of course.)

For example, if the frequency is 100Hz, each on-off cycle has a period of 1/100 of a second. At this frequency, a 50% duty cycle would mean that during each cycle the solenoid would be "ON" for half of that 1/100sec period (1/200sec) and off for the other half of that time period.

The solenoid allows or *passes* vacuum to the EGR diaphragm when it is turned "ON", and blocks the vacuum source simultaniously as it vents the diaphragm to the atmosphere when it's "OFF." When the vacuum solenoid passes vacuum to the EGR diaphragm (solenoid "ON",) or vents it to the atmosphere (solenoid "OFF",) what it's really doing is causing air to move in and out of the diaphragm chamber. This does not happen instantainiously. It takes time. If the solenoid operates on a fast enough frequency (which it does, although I'm not sure what that frequency is,) then the net effect is actually regulating the amount of vacuum in the diaphragm chamber and the position of the valve pintle. So, by monitoring the manifold pressure (or calculating it based on other sensor inputs,) the computer can actually operate the valve in any position between fully closed and fully open by varying the duty cycle of the vacuum solenoid.

There is no feedback loop for the EGR system, except for the diagnostic temperature sensor which is not really a feedback as it does not relate how the system is working, but just whether or not it is operating. The EGR solenoid vacuum and vent orifice sizes, diaphragm size and spring rate are calibrated and the duty cycle *map* programmed into the ECM's memory is mapped round these parameters. Any variation due to vacuum leaks or dirt accumulation around the vent orifice, or inside the solenoid valve can interfere with proper EGR operation. For this reason, a small filter is fixed to the vent port.

As an example, I once had a car brought to me that would not idle. The customer explained that he had performed a tune-up himself and the car hadn't idled since the first time he drove it. After a careful inspection, I found a plug on the EGR solenoid vent port. Apparently, the filter on the EGR solenoid vent port was deteriorated and missing. The customer had noticed the open vent port and, for lack of a digram showing a hose connected to it, he installed a vacuum plug. The solenoid could no longer vent the EGR diaphragm and once the valve had opened, it would not close. Speaking with the customer, he confirmed my diagnosis. There were also several trouble codes in the computer memory, which I ignored once I had found the vacuum plug. I removed the plug, glued a piece of filter foam on the vent port, and the car ran normally again. Once the trouble codes were cleared, they did not re-set. Car was fixed.

Some systems do have feedback control. Some Fords have a position sensor mounted on the EGR valve. The ECM in these cases compares the actual EGR valve position (as indicated by the position sensor) to the desired position, and modifies the duty cycle as necessary to achieve the correct EGR flow. These feedback systems make it possible to use less complex EGR flow *maps* and require fewer inputs from other engine sensors for this control function, but also adds another link to the control chain (just one more thing that can, and does, go wrong.)

As I stated before, this is presented solely to inform, and is neither an endorsement nor a criticism of EGR emission control systems.

On a lighter note, the forgoing disclaimer statement may also be applied to the inclusion of Fords in duscussion of this topic.

Hope this helps.
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