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RETHINKING BSFC

Since the 1980's sled engine fuel flow has been monitored, compared and documented at
DynoTech. We've always considered .70 lb/hphr ultra-safe for long periods of time WOT
on pump gas. Our feeling today has changed due to the ultra-high output of some of the
modern two-cycle snowmobile engines. The factory is putting out stock engines that far
exceed the performance of similarly sized full mod race engines of just a few years ago. 

Our first negative experience with too-much HP was with John T's 680 Ultra, which
when fitted with good aftermarket triple pipes came alive to the tune of 150+ HP. 150 HP
was the output of the best of the best full mod full race 650 triples up until just a few
years ago. Back then, we never even thought about trying to tune a full mod race engine
to run on pump gas. But today we are, essentially, doing it regularly.

In retrospect, had we "jetted" John T's Ultra to .80+ lb/hphr it would have made maybe
135 HP and lived happily on pump gas. Being greedy with jetting used to be fine when
hot 650 trail sleds made 120 HP. That is no longer the situation for those few stock
engines that make race engine performance. We're constantly dancing with deto, and
these modern too-good engines make it that much more difficult to waltz without
tripping.

Another example of race engine horsepower out-of-the-box is the amazing Arctic Cat F7.
We're betting that the factory "race" ECU we test this month will be tuned like we used to
with more sedate engines, leaned down to .65 or thereabouts with ignition timing
adjusted for maximum output. Going by our "old" BSFC chart, that should be pump gas
safe. But the BMEP of a low revving 150 HP 700 twin is probably way too high to be
safe on 92 octane for all but the shortest of distances. That is probably why last year's F7
stock ECU was so "fat" at .80+, to reduce BMEP (and reduce peak cylinder temp) and
stave off detonation.

Compounding the problem is that many of these high output sleds have cooling systems
similar to what used to be fitted to early sleds with 25-50% less HP. If the cooling
systems can't keep up with the heat generated in the combustion chambers, the engine
coolant will climb, combustion chamber peak temp will climb along with the coolant
temp, and detonation will be more likely to occur. And, if the coolant above the
combustion chamber boils, even for an instant, chamber temp will skyrocket and
detonation will occur, regardless of A/F ratio.

The .80+ lb/hphr F7 survives fuel tank-emptying blasts on the frozen lakes on 87 octane.
This is due in part to the fact that, at a wickedly rich 9.5/1 A/F ratio it is, to a great extent,
cooled by the unburned gasoline absorbing heat as it passes through the engine. At full
throttle, the F7 consumes about 110 lb/hr of fuel. Of that, only about 60 lb/hr is "burned".
The other 50 lb/hr just evaporates as it reaches the combustion chamber, absorbing heat
in the process, reducing combustion chamber heat. All of the available oxygen molecules



are grabbed by the 60 lb/hr of fuel so the extra cooling fuel blows out the muffler mostly
as 50 lb/hr of "unburned hydrocarbons", irritating the eyes and sinuses of those following
behind.

But, before any environmentalists begin casting stones at Arctic Cat, keep in mind that
GM tunes their Gen III V8 pickup truck engines about 10/1 A/F ratio at WOT (our pal
Sean Ray operates a dyno cel for Delphi where much of GM's calibration work is
performed). That is to help stave off deto for those who abuse their trucks by pulling
four-place horse and/ or snowmobile trailers at 100 MPH (you know who you are!).
Since Emissions testing isn't done at 100 MPH full throttle, no one is the wiser if GM
uses fuel to cool the Gen III engines in those situations. Calibrating fuel mixture to
achieve 5 mpg in those conditions is cheaper than providing the monster radiators
necessary to keep up with the heat generated by 300 HP continuously.

BALANCING COMPRESSION RATIO AND IGNITION TIMING

Sean Ray tweaked his dad's XC800 on the dyno last summer, added a lower compression
head and cranked up the timing to make max HP on pump gas. Besides making about 150
HP, the big twin is noticeably easier to pull-start. Since that proved to be such a good
combo (100 1/4 mile asphalt passes in the low 10's) for pump gas performance, we're
going to revisit that particular tuneup on a new 800 this month.

CAT F7 UPGRADES

In December we're revisiting our original F7, comparing stock 03 to stock 04 ECU
performance. Bill also has a factory reprogrammed ECU for racing, as well as an
aftermarket 800cc cylinder set.

HIGH ALTITUDE CONTRIBUTOR BILL DAVIS

After exploring so many options, Bill decided on a Huff hydraulic dyno fitted with Depac
instrumentation. He's now got 1000 sled engine dyno tests under his belt, with eye
opening results. We're trying now how to integrate his data into this format.  This will be
interesting.

REV 800

Stage tuning is planned for right after the AmSnow shootout. Past contributor Kevin
Freeman may make the trip on down to try some performance tweeks on the big twin,
including some cylinders ported by an aftermarket company.

AMSNOW SHOOTOUT

We'll rejet for conditions on dyno-days (Dec 8 & 9), and I will try to post numbers same
day (or at least by Wednesday). 



                      


