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comes with untuned camshaft instal-
lations. If you are at this point then it's
time to open the laptop, fire up your
tuning software and make some basic

R
SR

pak Contiol

| Torque Managernent

adaptive Idle RPM = !
] E tc)h?nges, somte otf_ whttcl'll you caE_ d(cj) f
; — & on efore even starting to log any kind o
K, AIC On & Off) : \ = actual data.
ive & Park, ; ‘ “ u:d:;m The first thing you need to do is to set
z | -ﬂﬂ_ the target idle speed where you need it.

If you get the rest of the tuning right you
won't need to add more than 100rpm or
‘ e 42 é%‘ o5 @5 A ! ‘ ‘ S0 to the "'TARGET IDLE SPEED vs. COOL-
\eemAC o DI ATE S e B0 e ANT TEMP Idle RPM' table. Add 100rpm
capCon 0 ‘"f’//,,,,,,,, — @cﬂj&—\-/-] = across the board for all of the values

_ =

iflow High/nBest and you will have a good starting point,
: but realize there is still plenty more than

Tirflow Low/InGeat o vs, Engine Coolant

) e Pi L
FafonLonP ) <able control Un";:ﬁ,‘ﬁ'fpaw) and aso e needs to be done. _ A
Park, Al e an A4 or M6 (n 622t TL { Next up we need to give the engine

cormp Ve (Dnive, 3 Throttle Cracker 2

con :
S B smissi
2 Coolant Temp ding if the tren
:‘::mb" 0 ”mgéed?ﬁre:me Cracker speed a0
w

Fitting a camshaft into the front of the
LS1 is something you can do yourself if
you are handy enough with the tools

Bigger camshafts such as this 232/234
are for more experienced tuners and
even then you will experience some
mild torque loss low in the RPM range
versus a smaller or ‘baby’ cam

more air at idle to keep it running and
allow it to attain the idle speed target.
To do this we find the ‘IDLE AIRFLOW

vs. COOLANT TEMP’ table under the
Idle RPM tab and once more make a
blanket change to the table adding a
value of +5 across all of the figures. This
change assumes we understand that an
aftermarket camshaft is going to be less
efficient than the stock unit at low RPM
(idle) and require more air to keep the
engine running.

IDLE FUEL TUNING

The engine should now start and idle
without too many problems but it will

be far from perfect, and the reason for
this is the lower idle vacuum which in
turn will move the engine to another part
of the fuel map (higher load) resulting




in excess fuel being injected into the
engine. A simple way to see this is to
look at the instant fuel usage (Litres per
Hour) available on your dashboard. For
single window dashes this may require
you go into engineering mode to see
this readout, but it is there.

Standard your LS1 should have a
reading of around 1.9L per hour, and
after installing the camshaft and getting
the car idling you will see this jump to
around 4.5-5L per hour, which is way
too much. Now be careful not to place
too much faith in your AFR meter read-
ing at idle with a cam’ installed as due
to the excess air being generated by
the camshaft it's always going to read
leaner than the system actually is.

Using your scanner to monitor the
engine vacuum at idle, identify the
part of the "MAIN VE PRIMARY’ table
that the engine is idling in and start
reducing the numbers by 10% or so at
a time. Don't go crazy on the amount
you take out, and test after every
10% reduction, but soon enough you
will see idle fuel use drop to closer to
2.4-2.6L per hour and the idle quality
will improve significantly. Use the
smoothing function to smooth the
table after every change to ensure no
great steps or troughs in the curve.

IGNITION TIMING

One of the sources for the camshaft's
extra power will be in the addition of

ignition timing. Where the bolt-on LS1
will see around 22 degrees as being
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THE FIRST THING YOUNEED TO DO IS TO SET THE
TARGET IDLE SPEED WHERE YOU NEED IT. IF YOU GET
THE REST OF THE TUNING RIGHT YOU \WON'T NEED TO
ADD MORE THAN 100RPM OR SO TO THE ‘'TARGET IDLE

SPEED VS. COOLANT TEMP IOLE RPM' TABLE
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r H0s - Oengne - Bengnedag - Trans - Mrransiag - B Fuelsys - Bsysten - B speedo - . figure move closer to 28 degrees. The
belte |2 0 B B =+ X 5 ]* reason for_ this is the qrop in dynamic
B@ln * GREEDE R v —— S S compression that adding a camshaft de-

livers which means the detonation point
for the engine will become much higher.
You will need to log the ‘Knock’ of the
engine carefully when you are having it
tested on the dyno to ensure there is no
detonation, and when you do one of this
first things you will notice is this massive
jump in allowable knock-free timing.
There seems to be very little benefit

" moving over 30 degrees in the ignition
oy timing tables regardless of measured
[ knock, so no need to go that far.

Ii‘s:é FUELLING AND REUS

It will also become obvious when on
the dyno that you will need to add
more fuel at high rpm to keep around
our target 12.0:1 AFR reading. This

At low RPM and higher than is only natural due to the engine
normal vacuum you will need making more power and consuming
to take big handfuls of fuel out more fuel to get the job done in the

of the Primary VE table to stop

e itk Anilinetonsich process. We normally add fuel in
. the RPM range g g steps of 5% on the PRIMARY VE table
Higher ;“ taed to add fuel VO vlkage: Frame: o between 95kpa and 105kpa of load
azutr\(g‘,‘gw found power to ensure that you have all of the

erything you ; bases covered. Once more smooth-
i ingis agood idea.

Last but not least, you will need to
up the rev’ limiter somewhat. While the
stock LS1 rev’ limiter is 6,200rpm the
camshaft-equipped engine will want to
shift higher, much higher, with 6,600~
6,700rpm being a safe rev’ limit in most
instances. Obviously, understand here
that the harder you rev’ the engine the
faster it's going to wear, and the more
chance there is of breaking something.
Always take the advice of your dyno
operator on this point. 5C
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