OZ 951 Tuning Notes for the LINK MAP fuel computer.
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17 November 2003

This document summarises (Aussie spellings here) the process I used to get my Link MAP system tuned for my car. I hope it proves useful for others who choose to install a MAP system in their cars. I personally wouldn’t call these systems plug and play and I would not recommend these systems to anyone who does not like to tinker with their cars or who is unwilling to pay someone to tune the car or is unable to find someone that they are confident can tune the car for them. Having said that though I am very happy to have the system in my car and I love the flexibility and control it gives me. I really can optimize my fuel to suit changes I make to my engine. Various users of this system have reported an off idle stumble and based on my observations so far I believe that the stumble is actually an inherent issue with the MAP system. However with appropriate tuning the stumble really does fade into the insignificant level. I don’t consider in a problem with my car and neither do some of the other MAP users that I have talked to. I suspect that some drivers have a driving style that may make the stumble seem to be a more apparent problem. I know that the stumble does not hamper my daily driving of my 951 and it certainly does not hamper driving my 951 at the track. I was a bit concerned that it might cause problems with heel and toe downshifts but that has not turned out to be the case.

Anyways, good luck & happy tuning!

Pertinent background info

1.
First up I have replaced all my vacuum tubing and intake hoses and there are no leaks.

2.
I blocked off the Idle stabilizer valve initially whilst I sorted out the low rpm zones. This can be done physically or by jumpering the appropriate pins of the test port.

3.
I put the system into open loop with a 1.8K resistor across the altitude sensor connector.

4.
My 951 is not stock it has numerous modifications that influence the fuel map that works for my 951. The point here is that my fuel MAP will not be ideal for you and it may be way off!

5. 
The whole point of this tuning was a) to get the car driving smoothly at part throttle and idle  and b) to get the car running slightly (safely) rich whilst I do my test drives prior to going to the dyno for fine tuning under load with a wideband o2.

6.
I used a regular narrow band AF gauge to monitor the mixtures (in open loop it does not dither) and I used either the hand controller or a laptop to monitor zones etc.

7.
I don’t have any affiliation with any tuners, although a couple of them have asked if they can reproduce my tuning notes or material.
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Overview – My tuning process can be broken down into steps as follows:

Step 1:

Idle & no load- narrowband

Step 2: 
Street driving - narrowband

Step 3:

Basic boost – narrowband.

Step 4:

Dyno boost - wideband.

Step 5:

Boost transition on the street.

Step 6:

Spot adjustments.

Step 1 – Idle:  Hunting RPM at idle, I found that the rpm initially fluctuated even if I didn’t move my foot. The cause was the map switching from rich to lean zones and back. The different mixtures in the different zones affected the rpm. I.e. at idle it was in zone 305 which was fine, if I revved it slightly it would go to zone 205 which was lean and the RPM would change, and it would then cycle between those zones so it seemed like the idle was hunting. I fixed that by increasing the fuel in zone 205 until it was just slightly rich. I then revved to 1400 rpm (zone 310) and the idle would hunt again because the system would cycle between zone 310-rich and zone 210-lean. So I increased fuel in 210. I kept repeating this process in 500 rpm increments until I could rev it as high as I liked and the rpm was stable. This worked very well. The actual increases in fuel in each zone can be seen on the worksheet at Annex A. 

Step 2 - Street Driving: Next  I took the car out for drives in 1st through 3rd  gear and had my girlfriend call out the zones whilst I  a) looked where I was going and b) watched the AF gauge. I made a note of which zones were lean and which were overly rich and then we stopped and made changes in those zones. As a starting point I made each row have about the same level of fuel ie zones 400-475 I set to +6%. Experience I gained in later testing showed that generally the zones for RPMs above 3500 RPM did not need additional fuel (except for row 200). So you may be that you can save yourself some time by not changing the cells all the way up to 7500 RPM. These are the white cells on the right hand side of my zone chart. Even though the MAP will not spend a lot of time in the low boost parts of the 4500 RPM column it should be noted that the values in the 4500 RPM column may still influence the fuel mixture due to interpolation between that column and the 4000 RPM column besides it. Also note that smaller turbos which go on boost at lower RPMs will have this transition occur in a lower RPM column.

Step 3 – Basic Boost: Once the low speed driving stuff was sorted out we went for a short drive on the highway and I tested low boost initially (to ensure it was not lean) and then higher and higher boost. If I observed lean conditions whilst on the highway we made a note of roughly what row the map was in and then we used MASTER AFM to increase fuel a percent or two to see how much extra was needed in that area to bring it out of lean. The goal here was to get the mixture showing slightly rich whilst under boost so that no damage was done prior to getting the car on the dyno.

Based on those observations I made more specific changes to various rows of the map and then set MASTER AFM back to zero for the next run.. Then I plugged the laptop in and did some data logging. I wanted to see where the map was spending most of its time and which zones it was moving through to get there. I used Excel to analyse the data and the spreadsheet is here . The spreadsheet allowed me to see which zones the map spent most time in (that’s how I colour coded the zone worksheet) and when I sorted the results on zone and O2 reading I could see which zones were rich and which were lean. 82-86 is ideal for the AF reading in the logs but I was initially aiming to make sure it generally stays above 80. Whilst driving, when you back off the accelerator the fuel will be cut and the map will drop to a 200 series zone and the mixture will show extreme lean-that is ok. Note also that the logs show the zones as a number between 16 (zone 100) and 159 (zone975). The first sheet of the spreadsheet shows the overall results of a 5 minute drive with a few short boost runs but mainly freeway driving. The AF mix is generally stable around the high 80’s.

Step 4 – Dyno Testing: After I had the part throttle area of the MAP roughly sorted out I took the car to the dyno. I had decided to run my car at 15PSI of boost for the track but the chips were programmed with enough boost to support 17-18PSI of boost. That meant that I was expecting to change the MAP so that it would provide less fuel in the 800/900 rows.

In my initial series of dyno runs the mixture went very rich from about 3500RPM and I had to cut the fuel back several times in the 800/900 rows at 5% each time until the AFR stayed above 10. In the end I cut the fuel back about 20% above 3500 RPM when I was running 15PSI boost and 3 Bar fuel pressure with 75lb injectors. I was out of tuning time at that point so I quit there for a while.

When I next went back to the dyno a few weeks later I had dropped the fuel pressure to 2.5Bar and set the FQS switch to 65lbs injectors to compensate – I was still physically using 75lb injectors though. By this time I had done some road tuning with wideband O2 with Dwayne Williams. I had noticed a trend with both of our cars in so far as they both required additional fuel in some common zones and less in others. When I put the car on the dyno and did the first run it was lean below 3500 rpm and a bit rich above. Over a series of 5 runs I was able to flatten out the AFR under boost and correct some of the leanness that occurred as I transitioned into boost.

I put most of the effort into adjusting values in cells 825 - 865 and 925-965 and as you can see from my zone worksheet the values in the 800 cells are very similar to the values in the 900 cells. That situation might change somewhat if I run higher boost.

Step 5 – Boost Transition: At this point I knew that my boost AFR was good (and safe) and my cruising fuel mixtures were OK. I did want to do more work on the boost transition zones though. They were still not ideal and I could feel it in so far as the transition to boost sometimes felt a little hesitant. I believe that the best way to get this sorted out is on the street with a narrow band or wideband AFR because the loads on the car are realistic and the cooling through the intercooler is real. On the street you will also be able to feel the car get smoother as the power comes on, as you get the mixtures better. 

I spent some time looking at the zone worksheet and thinking about the trends and there are clearly some trends there. If you look at it column by column you can see that the fuel is relatively constant in some columns and then it rapidly goes down as you move further to the right (higher RPM). I left the row 800 & 900 stuff alone because I knew that was correct but I smoothed out some of the other cells so that there were some kind of consistency in the magnitude of the change amongst rows or columns. With the car still in open loop I then went for another series of drives to smooth out the boost transition columns (columns 2000,2500,3500 and rows 400-700). I used the hand controller to make adjustments to one column at a time, eliminating the lean spots. That worked pretty well and the transition to boost became smoother and more rapid.

Step 6 – Spot adjustments: At this point my boost AFR was good , my boost transition zones were pretty good, and my idle was pretty well sorted too. I took the car back on the highway and made sure that the boost transition was just as smooth in third gear as it was in fourth gear, there were one or two minor adjustments there. Then I put drove on the highway in fourth gear at various degrees of throttle input trying to get the system into each zone so I could verify the AFR in that zone. I did this from around 2000 rpm to 4500 rpm off boost. I tweaked the odd zone here and there whilst I was driving to get a slightly rich mixture and no significant change in richness as it moved between adjacent zones – that helps with the feel of the car.

At this point the fuel mapping felt pretty good all round so I put it back into closed loop. I like the fact that the underlying fuel map is close to the mark but I am happy to let the DME make small adjustments to the fuel mixtures to achieve an economical stoich mixture under part throttle driving. I am not sure if its my imagination or not but the AFR gauge does appear to be dithering less now that I have refined the fuel mapping.

NOTES: Some tips on how to go about making changes. –  It is possible to change the fuel in the current zone whilst driving but if you do so you run the risk of inadvertently changing fuel in the wrong zone because the MAP system moves between zones very quickly sometimes. It is extremely easy to end up going around in circles changing fuel on the fly that way. My preferred method would be to concentrate on a small section of zones at a time i.e. I might increase the fuel in 330, 430,530 and 630 by 5% then go for a drive and observe the AFR in those zones. I would then stop tweak those same cells and go for a test drive again. Then I would work on the adjacent column of cells say 325,425,525 and 625 and repeat the process. It was only after the bulk of the cells were about right that I would ever change a cell on the fly and only if I was pretty damn sure that I could keep the car in that cell long enough to make the change to the cell. 

So I would often end up with a small table as below after I had done three runs testing out these cells

Cell 
Run 1 
Run 2 
Run 3

325  
+5 
+5
+4

425  
+5
+6
+6

525  
+5
+6
+7

625  
+5
+8
+10

Then I would move onto the next group of cells.

Bear in mind that the system interpolates between cells and that is another good reason to get groups of cells to be roughly correct and then go back and make tweaks here and there once you have sorted out a whole block of cells. If you get a single cell to have a perfect AFR then the AFR will probably change a little as you adjust the adjacent cells.

If you haven’t worked it out already one of your best tuning aids is a pen and a piece of paper. Start with a zone worksheet which is filled in with your zone values at the beginning of the day – it helps to have someone call out the values to you. Then on a blank piece of paper or in small print on the zone worksheet, make a note of the new values for each cell you change. Get in the habit of pulling up after a test drive and hitting STORE – I can vouch for the fact that it is quite frustrating to lose a whole bunch of changes because you forgot to hit STORE before shutting off the motor. If you have been in the habit of changing cells on the fly whilst you drive it may pay to stop periodically and compare the values in the controller to the values on your worksheet to ensure you have not inadvertently changed the values in a cell that you did not intend to.

ANNEX A
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The altitude sensor is a round device located on the RHS of the passenger foot well (on LHD cars) up behind the glove-box .





This is where I aimed to set  the AFR for each zone
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