“QUICK” In-Car Tuning FAST EFI

This sequence assumes you have already set up the system for starting and idle.

Operational Notes:

- Always change a range of cells rather than one cell at a time.  The ECU is interpolating between cells so changing only one cell almost never works.

- The new numbers do not take affect until you deselect the cells.

- Open up the View/Closed Loop Parameters/A/F Ratio Table.  You will see what the target A/f ratios are.  But remember, the system is NOT in closed loop at idle.  

- GO to View/Closed Loop Parameters/Closed Loop Parameters to see the RPMs where the system goes into, and out of, closed loop control.

- If you made a mental note of how far you had to change the VE numbers at idle you now know approximately how far the entire table is off, and in which direction. 

Data Logging and Tuning:

Now you can do the drivability tuning.  This process is really quite simple and follows these basic steps:

* Make sure the ECU will go into closed loop control.

* Click Logging/ Setup Realtime Data Logging and:


- Choose “Dash for Data Logging”.


- Make sure the max logging time is set for at least 10 minutes.

Operational Note:

- Make sure the dashboard you are using for the data log has at least the following parameters:


RPM


Battery voltage


O2 correction percentage


Spark


Actual A/f Ratio


Map (kpa)


Inj DC %


TPS %

* Now you manually start the log while you drive the car.

Operational Note:

- Drive the car in small STEADY STATE sessions.  Try hard NOT to induce the enrichment table (accelerator pump).  You want the logged A/F ratio to NOT include any acceleration enrichment.

* Stop AND SAVE the log BEFORE shutting off the engine.

* Turn the ECU back on, call up the VE table, hide its dashboard, load the saved log.

Operational Note:

- The logged tracks will NOT be visible on ANY table if that table’s dashboard is visible.  To turn off a table’s dashboard you right click on that table and select Hide Dash.

* With the saved log loaded you should see the path that the engine took during the logging session.  Now you can click in the log and use the right and left arrow keys to move forward or backward in time while watching the O2 correction %.  The O2 correction % is the amount of correction the ECU had to use in order to achieve the Target A/F ratio as defined in:

View/Closed Loop Parameters/Target A/f Ratio.

* If the O2 correction % is positive (+), that means the VE values in that area are too small.

* Likewise if the O2 correction % is negative, the VE values in that area are too large.

Operational Notes:

- You redo this “log - playback - adjust cells” mode until the O2 correction % is less than +/- 5% at all logged points.

- Closed loop will do what it has to, to arrive at the target A/F ratio, but it takes times to measure the exhaust and then make a change so in reality the engine is always out of tune during this automatic closed loop correction process.  What you are doing by getting the O2 correction under 5% is making the initial computed fuel so close to ideal that closed loop corrections are only making slight adjustments.  A well-tuned EFI engine will run just as well in open loop because the O2 correction is barely needed.

REMEMBER:

- When changing cell values always change a group of cells rather than just one.

Interpolation:

After this process has been completed you will no doubt notice that there are many areas of the VE table where you never went.  You don’t want the ANY table to have sharp changes or drops offs just because you didn’t tune there.  So now is when you open the 3D image of a table (by hitting the “G” key) and rotate it using the arrow keys, looking for smooth transitions from area to area.  To smooth out these areas you go back into the 2D mode (close the 3D image) select the area you want to smooth (by windowing the area), right click and select INTERPOLATE.  The software will use ONLY the value in the 4 corners of the window you selected and then smooth the area in between.

Operational Notes:

- When you change any table while doing the log playback, the system DOES NOT KNOW YOU CHANGED ANY CELLS, so the log will always show you the same correction % even if you already made corrections to that area.  You MUST do another log to see the effect of any changes you made.

- When completed remove all saved logs because they only applied to that set of files.  Once changes have been made the log is no longer valid.

