Full Power Performance Stage 2 4tec turbo system with water/ methanol
injection and new closed loop EFI tuner

Justin Fuller brought this SkiDoo 1200 4tec with FPP Stage 2 intercooled turbo system to tune
with two new features designed to enhance drivability and reliability on pump gas.

e Dobeck Gen4 AFR+ closed loop EFI tuner that continually measures and adjusts A/F to
desired levels.
e Snow Performance water/ methanol injection to allow higher boost levels on pump gas.

As many DTR members know too well, EFI turbocharged two and four-stroke snowmobile
engines are particularly tricky to tune with any aftermarket fuel-adding and subtracting (yes,
boosted engines sometime need fuel reduced from stock in some situations!) tuning system.
Blowing through carbs seems crude in today’s EFI world, but for the average boost tuner it’s
nice to have a system that automatically gives you more fuel when the airflow goes up (which
carbs do, without being told to)! While it’s one thing to be able to tune an aftermarket boosted
EFI engine for racing—where it needs to idle or go wide open, but nothing much in between—
but smooth midrange drivability with reasonable fuel mileage is difficult to achieve, even on
four-strokes. Two-strokes are even more brutal—varying pipe temps/ backpressure/ ex valve
opening where airflow suddenly skyrockets (or drops first, then skyrockets)/ rising rate fuel
pressure (where fuel pressure rises more slowly than boost rising from quick-spooling ball
bearing turbos!) make spot-on aftermarket electronic tuning nearly impossible. Turbocharged
engines will run cleanly (no misfire) from a wide range of A/F ratios from 10/1 (rich) to 17/1
(lean). So when you hear a boosted sled misfiring, or worse for the mountain riders—gurgle to a
stop—that means the tuner has missed that huge window! And worse yet if your boost tuner
stays just in that window of clean firing at, say 16/1 it won’t do that for long because the pistons
will quickly grow to a size bigger than the hole. Every boosted sled owner must keep one eye on
the wideband A/F meter on the dash.

So when Justin Fuller described this new Dobeck “Gen 4 AFR+" closed loop tuner I was
intrigued. The AFR+ is designed to go between the existing tuner and the engine—quickly
correcting a few points in a fraction of a second. He had installed his first AFR+ on this SkiDoo
4tec with one of his Stage 2 turbo systems—intercooled with Garrett GT2560 ball bearing turbo,
auxiliary fuel pump, rising rate fuel regulator, and aluminum intake—and he reported great
consistency in desired A/F even when the main tuner was intentionally mis-tuned. He said you
can set cruising A/F ratio for 13.5/1 for good economy and WOT for whatever you like for max
safe HP and the middle will split the difference. Justin was anxious to show me how easy this
was to tune, and how quickly it would compensate for the fast airflow rise from the instant-
spooling, properly sized Garrett turbo.

This 4tec has a turbo-modified engine with low compression pistons and custom FPP headgasket
with custom coolant passages designed to eliminate a deto-prone hotspot in one combustion
chamber area. Also fitted to the sled was Justin’s water-methanol injection system. This is a
widely used Snow Performance system with a custom one gallon aluminum tank that sits above
the turbo (see pic). It is said that a 50/50 mix of methanol and water provides the greatest cooling



and knock protection, but buying 20% methanol blue windshield washer fluid is much easier and
works fine for most applications like this.

I have a Snow Performance system on my Whipple SC Chevy 5.3, using the windshield washer
reservoir for preventing deto and cleaning bugs and salt from the windshield. I’ve been buying
inexpensive methanol in 5 gal pails from a nearby chemical company, and mix it 50/50 with
distilled water (cheaper than the blue stuff). It seems odd that when I mix the two clear liquids it
becomes cloudy and warm, as though there’s some chemical reaction. Also, when it’s cold
outside, the water freezes on the windshield, like it’s only partially mixed. And the smell of
methanol vapor coming in through the defroster vents is pleasant. This is perplexing and maybe
one of you chemists can explain how my 50/50 combo doesn’t really seem to mix.

Justin had 92.9 R+M/2 octane and 7% ethanol today as measured in my Zeltex 101C fuel tester.
He poured a gallon of blue 20% methanol windshield washer fluid in the water/ methanol tank,
and set the AFR+ at 12/1 WOT. Starting with 12 psi boost easily made 250+ at 12/1 while we
both listened for clicks of deto, easily audible over the quiet muffler. Here’s the final test with

zero clicks, 18psi boost pressure. Fuel B is the Ib/hr of bypassed fuel, left over to make more HP
if needed.
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CHp Clb-ft Ratio psig % Ibs/hr degF SCFM
305.9 2114 11.77 17.6 239.3 33.2 47.0 380.8
307.7 209.8 11.79 17.6 238.4 33.3 47 1 384.3
309.9 208.7 11.80 17.7 2371 33.3 47.2 387.0
311.1 206.8 11.81 17.8 236.3 33.1 47.3 390.7
312.8 205.4 11.87 17.9 235.1 32.9 47.3 393.5
314.7 204.1 11.98 18.0 2341 32.7 47.3 396.7

316.9 203.0 12.07 18.0 232.9 32.5 47.4 399.5







