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WE CONTINUE OUR SERIES ON TUNING YOUR OWN LS-EQUIPPED COMMODORE

STORY ANO FICS BY MARTIN DONNON

W W A A& ith all the right
= -_- amw t0olsinhand,
it's now time to
start tuning your
LS1-powered
Commodore.
For the purposes of this text, we will be
performing all of the tuning duties using
the well known HP Tuners software and
hardware. While it has some differences
to EFI Live in the screen layout and table

operations the theory remains the same,

so transposing information from our
HP Tuners-based course into EFI Live
shouldn’t be too difficult.

PICKING THE CAR

In this very first instalment of real world
tuning, we will look at the simplest
tuning process you can initially perform,

and that’s the conventional MAF tune
ona VT-VY LS1 powered Commodore.
This is something you can do yourself
without too much trouble, and with
very good results. Our test car in this in-
stance will be a totally stock VX manual
6-speed Commodore. It's a great place
to start, so start we will.

Before doing anything else or even
reading the computer, ensure that you
have the scanning software that comes
with HP Tuners talking to the system.
With the engine running, you should be
able to log all of the engine parameters,
and see them as live dials and readings
on the screen. You need to be actively
logging RPM, MAF frequency, Inlet Air
Temperature, Ignition Timing, and Knock
Retard. Other logged items can be
added, but these are your fundamental
building blocks of tuning.

THE BASE RUN

You should have already selected a
dyno shop that can help you out with
getting a base run on your car. Having
a starting point that shows you where
the basic parameters of the engine
currently sit is a great thing to have, and
will allow any gains (or losses for that
matter) to be measured accurately, and
ensure complete consistency across
your tuning. Make sure that you always
use the same dyno so you are in fact
comparing apples with apples.

When the car is run for the first time
on the dyno, ensure that the data logger
is active, and that you record the session
and save it for later analysis. In fact,
every time you run the car on the dyno,
ensure that you log, it costs nothing (you
are already paying for the dyno, right?)

and will be a valuable tuning resource

as you get further into tuning the car.
Also ensure that you have the correct
fuel in the car, and that means 98 octane
premium unleaded, to get full advantage
of the power gains on offer.

THE READ

Once the dyno session is completed,

you can take a base read of your LS1
computer. This is a simple task, and is only
a matter of following the bouncing ball on
the menu selections of the software. At all
times make sure your battery is nice and
charged, and that you don't interrupt the
process by fiddling with the car, opening
doors, turning lights on and off etc. Just let
the laptop do its thing, and after around
two minutes or so your laptop will prompt
you asking for a filename to save under.
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to the task

We will be covering a MAFless
conversion in the next instal-
ment, but there is no reason
to rip the MAF off the engine
straight away, unless going for
the ultimate in power. There
are still good gains to be had

with it in place

Make sure you use a sensible file name.
In this case being a stock VX manual | would
suggest something like this — ABCDEFvX-
manualstock — where ABCDEF is the actual
registration number of your car. This way
when you need to reference the stock file at
a later date, you will be able to find it easily
without any kind of confusion or angst. This
is an important thing to remember.

THE EILE.IS OPEN

Now you will have a menu bar of options
available to you for perusal, and it's here you
determine where to start. | always go from
the reverse end of the software back to the
front which | quaintly term ‘reverse tuning’,
but when you try it there is a lot of sense
involved in the process.

The first thing you will see is a tab in
the software labelled ‘Torque Manage-
ment’, which is directly under the ‘Engine’
tab. Although there is very little Torque
Management in manual transmission-
equipped cars, it's a good idea to zero this
whole table out, so move to Spark Retard
vs. Torque Reduction and set it to zero as
pictured, simple as that.

SPARK TIMING

Now we need to address the issue of igni-
tion timing in the LS1 engine. These engines
come from the factory extremely detuned
and run some very low ignition timing to
both eliminate any issues running on poor
quality fuel, and also to keep the engine
power output low and under control. We
can make some massive changes to the
‘Main Spark Advance - High Octane’ table,




which in turn will generate a lot more
engine power on 98 octane unleaded.

We have included a picture here of the
kind of numbers you should be looking for
in the High Octane timing table that will
be perfectly safe to use on 98 octane fuel,
but this doesn’t mean you can drive with
abandon before checking the state of the
tune again on your chosen dyno. We have
based these numbers on the figures that
HSV themselves released in the VY Club-
sport, so they are validated and will work
extremely well in most applications.

At this stage you can leave the low oc-
tane timing table alone (the table right next s affeckthe Bt e
to the high octane table), as this is the igni- = dm"‘ Sisable any tord the amount of ignition
tion timing that the system will slowly learn Toraue Reduction SeinS Taking aw %—orque Management .
to should the fuel quality change or the retard tha; can stop the car he_s'f‘?‘
engine experience any kind of detonation. '““°‘3,“§§ca onandh ng brié
We have now completed some basic timing ;‘foi’s in the drweab\hty
changes to the system, so now it's time to . 3 T e T R
get on with having a look at the fuel setting,
as the dyno operator would have already
told you it is quite rich and wasteful.
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Aiflow ~ FuelCowol |

OL&CL  |[ PowerEnich | AccelEmich | COT.Lean Cris |

FUEL

On the top tab that we have already
referenced sits ‘Fuel Control’. It is right next
to ‘Spark Control’ and it is here that we can
alter the full load mixture settings of the en-

1130 1.130 1.130 1130 1130 1.130 1.130 1130 1.130 1.130|

: : (HotSeet T 141 c
gine to give some more power and a leaner SEe e
fuel mixture to boot. There are a couple (EQRatovs APM) (Addws ECT ) "
of changes you can implement here, but : x
Power Enrichment fuel is an

the most important and significant from a
power production viewpoint is to get the throttle openings and is nor-

Pow?r EnnCh setting Correc_t' Power Enrich Fuel Multiplier vs, RPM: This is the main table that is used to tune WOT fuel. The values in this table are FusI/AIr mally set way too rich from t
C“Ckmg on the ‘Power Enrich’ Tab and multipliers (or Equivalence Ratio) ie. values greater than 1 are richer, values less than one are leaner. The values relate directly factory_ These numbers are a

: 3 3 s % to the Stoich AFR and the resulting commanded AFR is Stoich divided by this PE multiplier. Eq. if the m: 0.0t0 280 i A
then selecting ‘EQ Ratio vs. RPM’ will bring good starting point
B
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up a single line table that represents ad-
ditional fuel to be added to the engine when
the throttle is over a given high load setting
(more on that later). The numbers you will
find in this table are quite big normally, up to
20% greater than we will be running in the
modified example table that we have sup-
plied for you to use. Plug them into your map.
Now proceed to the ‘COT, Lean Cruise’
tab in the software and make sure your
table looks like our example. We don't
believe in turning COT (Catalytic Overtemp
Protection) off altogether as it's there for a
reason; that being to dump excess fuel into
the catalytic converters should the system
think that they are too hot, as lean running
and excess heat can damage them. You will
be able to see from our COT Thresholds vs.
Altitude Range table that we have given the
table another couple of hundred degrees
leeway before the protection over-temp
point is reached and fuel gets dumped in.
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PUT IT BACK

: ! 1 3 o - r / At this point save your file to a new name,

4 simply add ‘tune?’ text to the end of your ex-
ioh Octane isting file name, and make sure you don't ac-
A reasonal[))\eo‘:‘gou o use cidentally overwrite the original file from your
iming ma car. Then it's time to put the file back in to
at:g;ngxample. Theye\?v‘;ﬁ gg your LS1 computer, V\Fl)hiCh can be performed
Raise the COT points by a couple of hundred de- i ’ gua rantees that thlsLs1 s simply by switching the ignition to the second
grees, which can still offer protection to the catalyt- § 100% right for Yoa" e art"mg click 0N’ position and selecting ‘Flash - Write
ic converters, but also stops the LS1 computer from g e @) . ® = it is a fairly 800! MUST be / librati W h tth
dumping fuel in every time you run it on the dyno i R i point to use, and oS Calibration Only from the top of the screen.
. checked on the dy / Do not touch the ignition key again until the

system informs you it is finished this process.

Aiflow | FuelContol |  Spark Control ‘leeMma' ’
General FuslCutoff |  OL&CL PowerEnich | AccelEmich |[COT,LeanCruis |  Transient | Diessl BQCH TD THE DVND

: With this simple half hour or so of work, you

CAT Over Temp Protection Lean Cruise Mode

i (cor Enabled v | (EnableSpeed 78] km/h i have completed some of the basic building
(VaxEmiorment__ | 120] (DisableSpeed | 64 kmvh blocks of your LS1 tune and you will have
(VinErichment | 103] (EnableDelay | 150] sec gained your car a few kilowatts, possibly
Moving Enable Deley | 150] sec around 15rwkW, which is a great start for
DT the budding home tuner. The car will need

£ COT Thresholds vs. Altitude Range 7 EEX ' tobe power run on the dyno ag_ain and
DS [Selellra sz BB =+ X 0 |t : i the mixtures and knock (if any is present)

r ; = = = logged on the dyno under the guidance of
.ﬁ-_ = |[EE|@ax  00 w N ¢ ; .
e, =BT a professional and experienced operator to

ensure that the numbers are all correct and

resh 1 T;u; that everything is operating correctly.

e This is by no means a complete or sophis-
[Theesh 4 | 1050, ticated tune in anybody’s language, but it's
| COT Thresholds vs. Altitude Range: If these thresholds are exceeded the VCM will enable the COT Protection feature and a start, and it will give you the confidence

| provide additional enrichment.

0101280 °C to go on with further tuning as your budget
and time allows you. Remember, getting a
process like tuning correct requires lot of
small changes, and plenty of dyno testing
and tuning along the way. Don't shortcut any
of the steps, and you will be right! SC
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1. Gathering Information

2 Valdating License

3. Requesting Access

4 Preparing VoM

5. Witing Calibration
6. Validating Integriy
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