This is a simple guide to tuning the ve table using stock 02 sensors and what I have learned through my own experience and knowledge gathered from others.  The author in no way takes responsibility for usage of my tuning techniques.

First off the VE table is a map of the air mass per cylinder it is used as a base for throttle transitions and air mass calculations it is the foundation of any good tune!!!!!!!!!!!!!!!!!!

Obviously those calculations determine fueling and in turn affect things such as horsepower and engine reliability.  The Ve table is tuned in speed density (disabled maf).  You will be using fuel trims as a perspective of how accurate the ve is to commanding 14.7(stoich afr).  The VE table is used as a base for tuning your engine.  This is because it is the only air related table that can be isolated and not affected by other tables.  

It is important to note that a lot of the tables play together for example a tuned ve table needs to jive with the maf table and will effect the maximum amount of timing that you can run safely.  Also your timing will have an effect on fuel trims so once you tune the ve table with a SAFE !!!! Timing table and you adjust the timing table you might have to re adjust the ve table.

When tuning the VE do not enter PE mode this can be done by simply raising the edit-engine-fuel control-power enrich-tps enable-cold to 100 and avoiding going 100% throttle

STEPS for HP tuners:

1. edit-engine-fuel control-Open&closed loop

a. set long term fuel trim enable to false

i. this disables your long term fuel trims in the interests of time and simplicity

2. edit-engine diagnostics-general

a. set maf sensor fail frequency to 0

i. this disables the maf it will set the check engine light you can either disable the code/se light or leave it

3. Start engine

4. open scanner

a. tools-vcm control-fuel&spark-click reset fuel trims

i. this is done because the long term trims have been disabled and you don’t want the trims that are currently in the pcm messing with short term trims

5. Drive for 5 minutes to heat the 02 sensors and eliminate erroneous trims

6. Push play on the scanner-right click in the histogram and make sure that average is selected and the stft tab

you want to try and hit every cell in the stft tab but more importantly you want to get a good average of each cell.  Short term trims will jump around a lot so you want to hold the accelerator in each cell until the value does not change.  It is going to be hard to hit some of the upper rpm ranges and there are a lot of cells that you will never hit.  I put it in second gear to get the upper range of rpms and pulse the accelerator.  

7. Once done scanning Highlight the area of data right click-copy

8. Open tune-edit-engine-airflow-main ve

a. Left Click in the upper left corner this will select the entire table

b. Right click on the same cell and select past special-multiply by %

9. Next click on the 3d surface tab, smooth the graph by hand so that transitions from a cell where you gathered data to one where there was no data are not as abrupt.  Also smooth any cell transitions that are abrupt.

10. save file and write to pcm

These steps should be completed again until your short-term fuel trims are within +-3.  

Once all trims are with 3 you can either re-enable long term trims and tune them or leave it as is.  I like to re-enable long term trims and use them as they help settle the short terms and narrow the margin of error within commanded afr (safer).  Tuning Long-term fuel trims is more time consuming because they are only updated over a period of miles driven.  The same method applies to tuning them as does the short terms here again I like to see +-3 trims and this will take time.  I like to tune long-terms over a period of weeks and get various driving conditions.

Tuning long-terms

1. The sum of the stft and ltft is the actual fuel trim used.  You have to copy paste both trim histogram tables onto the ve table since the stft can be sporadic I use the special paste feature multiply by  percentage – ½ for the stft and multiply by percentage for ltft since they are filtered values ( think of the stft as a kid with A.D.D. and ltft as ridilin)

2. I like to see all my ltft within 0 to –3 this means things are slightly richer and I can run more timing it helps when the converter is locked and the engine is under load

Smoothing:

The ve graph should be relatively smooth.  After a while you will see trends where the graph wants to go so even though you might not have data for some cells follow the trends.  Sometime you will get erroneous data like a huge spike just ignore it and smooth it out.  You will have more data for the 1600-2000 rpm range use those values as a base for the part throttle area of the ve table adjust the values above and below those rpms to follow the pattern.

In the end it will be worth it you will have more power and get better gas mileage.

Gauging the accuracy at WOT:

This is important as this is a guide to tuning with the stock narrow band 02’s that are only accurate at 14.7 Improper fueling at WOT can kill an engine.  Fuel trims are not used when in PE mode.  You can guage the accuracy of the VE table up top by the PE divisor you have.  The power enrichment is based off of 14.7 it takes 14.7 and divides it by whatever value is in the Pe table.  An afr of 13.1, which is optimal for NA engines, is a pe value of 1.122 and will be approximately 890 mv on the stock 02 readings.  The closer the pe values to that number and the closer the 02 mv to 890 the more accurate your Ve table is up top.

If you have any suggestions or want help email me at cmcguigan@yahoo.com
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Next: maf tuning and timing tables

