2009 Polaris Dragon 800 production sled.

Casely Mulkin finally took delivery of his snow-checked D8, immediately uncrated it and
headed two hours northeast from Jamestown NY to Batavia NY.

Lots of time was taken to prep the sled for the dyno. A lengthy planned breakin would
require the use of the SuperFlow dyno cooling tower, with hoses connected to the rear
heat exchanger crossover hose. Plus being a return-from-rail system, we had to plumb
one fuel line from the pump to fuel flowmeter A, and another from flowmeter A to the
fuel rail (with a pressure transducer in the line just as it hits the rail). Then another line
had to be connected to the bypass regulator to fuel flowmeter B, then the fourth fuel line
from flowmeter B to the tank. Fuel flow on dyno data is listed as Fuel A-B. Since the
dyno computer has to juggle two flowmeter readings, which may surge a bit from the
poppet bypass valve, the graphs might appear more jagged then actual, so some
interpolation of the peaks and valleys of the fuel flow graphs is necessary.

Since the airbox is ill-fitting, with slight air leaks at the junction of the two halves,
airflow readings are lower that actual, but are useful in comparing pipes’/ mufflers
relative airflow capacity. Without mechanical A/F readings, we relied upon the Innovate
wide band O2 sensor to give us reasonably good A/F ratio numbers (LAMF-1)

We used the Polaris Digital Wrench software and hardware to monitor cylinder head
coolant temp, pipe center section temp, detonation indicator w/ voltage reading, telling us
how much timing is yanked each time light or hard deto begins, then stops as soon as
timing is pulled, and if fuel is added during severe knock.

I addition to the electronic deto protection, we used our low-tech but unbelievably
effective 4” copper tubing connected to the Tstat housing, then routed through the dyno
control room wall, then finally connected to a short piece of /4” rubber hose, which is
connected to a brass hose barb screwed into the left ear cup on a set of Harbor Freight ear
protectors.

I purchased a jug of 87 octane unleaded gas from the generic gas station around the
corner, and Casey poured it in the tank. Why test this sled on 87 since most who ride
these run 91 or better? Check this please:

http://www.dynotechresearch.com/blog/archives.asp?chosenMonth=2&chosenY ear=200
8#205

The first order of business was to treat this machine kindly with a half-hour light/
medium load, varying RPM engine breakin. Casey monitored engine coolant temps on
the laptop while I carefully watched A/F ratio and BSFC in case there were excessively
lean spots. There were none, and cruising BSFC was crisply lean meaning good fuel
mileage for cruising. But during that same breakin, sliding the dyno rev control up to
8000 steady and stabbing quickly to WOT, BSFC was over .80 1b/hphr! Maybe I'm
wrong, but the last production sled to reach such a fat peak rev BSFC was 21 years ago,



the 1988 650 Wildcat, which came with 400 mains in the 38mm carbs and must have
been .80. That was rectified with 320s to make .65 Ib/hphr and a pile more HP. I was the
hero for the few Cat owners who followed our findings. I was hoping we could do the
same for Dragon 800 owners.

With breakin complete, we ran three repeat baseline stock runs with ethanol wires
disconnected. Then reconnecting the wires, we ran three more tests, beginning each run at
125 degree water temp, and 800 plus degrees pipe center section temp, monitored by
Casey. The 20-30 second runs ended with water temps close to 130, and pipe temp 1000
plus. The connected ““ethanol” wires apparently add 5% fuel flow during cold weather,
and our first three “connected” runs are not included here.

Here is an overlay plot of three repeat tests of the stock 09 D8, with 125 degree coolant.
This is to show how repeatable these computer controlled acceleration tests are when
coolant and pipe temps are constant. To smooth out the jagged fuel flow, these three runs
are averaged to be our baseline out-of-the box. But here you can see the extra of fuel
programmed at peak torque (where deto is often most likey) where cylinder filling is at
its’ highest, and running compression at its highest, causing the camel-hump effect on the
horsepower curve.

Day one, all stock w/ 87 octane and 125plus degree F coolant temp

three fests repeafed
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Here is the averaged data from these three baseline tests, called “drg80987st”
EngSpd STPTrqg STPPwr BSFA-B  FulA-B FuelP  AirTmp BaroP LAMAF1

RPM Clb-ft CHp Ib/hph Ib/hr psig degF in/Hg Ratio
5200 70.2 69.5 0.98 63.3 59.8 65 28.71 14.3
5300 72.0 72.7 0.93 63.0 59.7 65 28.71 141

5400 72.9 74.9 0.93 64.5 59.8 66 28.71 14.1



5500 74.7 78.2 0.88 64.1 59.8 67 28.71 14.3

5600 76.2 81.2 0.85 64.4 59.7 66 28.71 14.8
5700 76.3 82.8 0.83 64.2 59.7 66 28.71 15.0
5800 78.1 86.3 0.81 64.6 59.7 66 28.71 15.1
5900 80.5 90.4 0.79 66.5 59.6 66 28.71 15.0
6000 81.0 92.6 0.79 68.0 59.6 66 28.71 14.7
6100 82.3 95.6 0.82 72.6 59.5 67 28.71 14.3
6200 82.9 97.9 0.82 74.8 59.4 67 28.71 13.9
6300 83.6 100.3 0.83 77.6 59.3 66 28.71 13.5
6400 83.9 102.3 0.84 80.0 59.3 66 28.71 13.2
6500 84.7 104.8 0.81 78.8 59.3 66 28.71 12.8
6600 85.1 107.0 0.79 78.7 59.2 66 28.71 12.5
6700 85.7 109.3 0.79 80.2 59.2 65 28.71 12.4
6800 83.4 107.9 0.84 84.5 59.2 65 28.71 12.2
6900 83.1 109.2 0.85 86.7 59.1 65 28.71 12.2
7000 85.3 113.7 0.87 91.5 58.9 65 28.71 12.1
7100 88.9 1201 0.88 98.0 58.8 66 28.72 11.6
7200 92.5 126.9 0.86 100.9 58.7 66 28.71 11.2
7300 96.1 133.5 0.82 102.1 58.8 66 28.71 10.9
7400 98.4 138.7 0.82 105.8 58.7 66 28.71 10.9
7500 97.6 139.4 0.85 110.1 58.5 66 28.71 10.8
7600 96.0 138.9 0.87 112.2 58.4 66 28.71 10.6
7700 95.6 140.1 0.87 113.5 58.5 66 28.71 10.5
7800 96.7 143.6 0.84 111.6 58.5 66 28.71 10.4
7900 96.7 145.4 0.81 110.0 58.6 66 28.71 10.5
8000 93.6 142.6 0.83 109.5 58.5 65 28.71 10.6
8100 88.6 136.6 0.88 1M1.7 58.6 65 28.71 10.5

Averaged data of the first three dyno tests
drg80887st,
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The rest of day one, we struggled a bit. We used the prototype Power Commander fuel

(only) tuner, that plugged into the stock ECU with OEM connectors to lean out fuel flow
which was word-record high for 60 degree F air! For comparison, the deto-protectionless
09 Cat F8 stocker we tested on this site made 148ish HP but with fuel flow in the mid 80
Ib/hr, at .62 Ib/hphr. Can we attribute their reliability to their modern reverse cooling?.

We needed to try less fuel. But before we leaned the engine, we installed Bill Lutz/ Fun
Unlimited’s stock pipe w/ BMP pipe mod that we tested so well on the preproduction
Dragon 800. This time Casey saw major timing yanked on the engine from light deto
almost immediately, then in the midrange the deto was severe, audible in the control
room with loud clicking, for a bit until the ECU pulled even more timing and seemed to
add even more fuel. The deto subsided, but the tuning was so retarded, HP was lower
than stock!,

Then Don Haele (White Lake Polaris) bought a jug of Sunoco 93 (said to be 10%
ethanol) to try to help us as we wanted to try to drop fuel below 110 Ib/hr.

With the thermostat still in place, we continued having light deto indicated by Digital
Wrench pulling out timing, and loud copper tube clicking, whatever we did. We felt if we
got down into the mid 90 Ib/hr range, we might find that bone stock 154 HP that’s been
driving some people nuts.

The Sunoco “93” seemed to click a bit less, but we were only able to get down to about
100 Ib/hr and 150 HP with all stock exhaust and that Sunoco”93”.

Since most of the clicks were intermittent, we decided to just unhook the deto sensor
wires. This would prove an unwise decision! When we reinstalled the BMP mod pipe, we
had embarrassing results. Since the ecu could no longer pull timing when deto began, I
had to rely on our ears listening for clicks on the copper tube. The BMP mod ran dandily
on the Sugarcreek real 93 with stock fuel flow and 125 degree coolant, making 155HP
(remember it deto’d and just lost HP on 87) with just a few “clicks” along the way. But
then the greed factor kicked in, and we Power Commandered the fuel leaner from mid to
top end. Just as the ex valves opened on the next test, I heard a dozen loud clicks on the
copper tube, became “afeared”, and aborted, but it was too late. The top of the mag piston
was wafted at the front top corner, cylinder was fine but we were done. Totally my F’up,
Mia Culpa. Next time I must abort after six clicks. Casey, Ken, and Don Heale spent an
hour replacing the top end with spare new stuff. We ran the new top end for a bit, broke it
in nicely, made a few tests on different things,. Then Darren Hedlund called from Polaris
engineering to tell us he was offering to come to help tomorrow, would leave his house at
2AM for a 4 AM flight from Fargo, arrive at 11ish AM (fortunately DTR is on the same
street as the Buffalo airport, 28miles east!). Darren Hedlund, come on down! (hollered by
Bob Barker). So we basically stopped testing, would regroup tomorrow, and try to make
progress after sleeping. Casey and Ken drove two hours back home.

But instead of sleeping, I called people—Sean Ray, Joe DiSpirito, Bill Davis to get ideas.



Joe DiSpirito has disassembled a new D8 on his bench, and in his opinion the port sizes
and timing are exactly what he’d recommend for a full race engine. Then he checked full
stroke compression ratio (corrected compression ratio based upon exhaust port height is
useless in our opinions), and found a stout 12.68/1 with a proper .062” squish clearance is
within reason for max HP. When Sean trail modded his Dad’s XC800 (that mod is shown
in these archives) he took the stock compression down from 12.5/1 to 11.75/1 to keep it
from detonating on the trail. It lived fine on the dyno at 12.5/1 but not on the trail? What
difference? Coolant temp for sure. We run 90-100 degree coolant temp on trail sleds,
colder on drag sleds, but in the trail coolant must surely get hotter on occasion.

Bill Davis told me they always remove the Tstats on the RMK800s. Run way cooler and
make more HP that way!

To try to eliminate knock, Sean initially suggested taking a point out of the compression
ratio, and we could run leaner, maybe more timing advance. But for the average rider that
may be too cumbersome.

What about dropping coolant temp on the 09 Dragon 800? A 120 degree thermostat is a
nasty thing if you have coolers/ conditions that would allow colder engine temp. Cooling
the combustion chambers with even marginally colder coolant might eliminate the
detonation we have been experiencing. Sean Ray is Tim Bender’s Hentges Racing Crew
Chief/ engine designer/ dyno tuner (here). He told me that the mod race sleds have HP
similar to the stock Dragon 800, and have their nearly identical heat exchangers re-
plumbed so the front and rear heat exchangers are in series instead of that strange parallel
plumbing the Dragon comes with, stock. And no thermostats are necessary. Their mod
race sleds run well under 100 degrees F, even in the longest races. Yes, they usually have
good snow being thrown up on the exchangers, but Tim’s racers like Levi Lavallee are
surely WOT longer than most of us during rides.

These new Dragon 800s have digital coolant temp readouts, a great thing to keep an eye
on!

So as part of our quest to stave off the detonation that plagued us on day one, I planned to
have casey yank the Tstat, block off the bypass hose (that normally feeds coolant through
the front heat exchanger while the Tstat is closed!!??),then set the dyno cooling tower
thermostat to hold a constant 95 degree coolant temp.

Day two—a day of reckoning...

Darren Hedlund arrived at 11AM as planned, and I explained to him our initial plan to try
to stave off deto by operation the engine 30 degrees F cooler. We would begin the tests at
95ish instead of 125 degrees F like we did yesterday. Same Sugarcreek gas, same pipes.
Darren had with him a laptop with very excellent communication with the ECU—
showing detonation, real time timing changes, fuel flow changes, &tc.



So our first full dyno test, all stock was better than yesterday since the cooler coolant
made the engine more efficient (slightly more airflow CFM) and fuel flow seemed to be
lower a bit! 147.2 HP was an improvement, with no signs of deto even on Darren’s more
sophisticated laptop showing actual light deto real time during each run!

Here is run one on day two, bone stock. Engine totally heat soaked, pipe temp at 800 plus
beginning test, ending at over 1000 degrees F. Engine coolant temp, measured inside the
head, is 90 degrees-100 degrees F. Ethanol wires are still connected here. Also in this test
I included the gross fuel flow (A) from the in-tank pump for those who plan to boost this
engine with turbochargers. Looks like the stock pump is capable of providing adequate
fuel for all the power this engine might ever make, even as a big bore, on boost! Speaking
of boost, our turbo boost line was fitted to several of the pipes to compare backpressure.
TWO INCHES HG (mercury) = ONE PSI GUAGE PRESSURE

DRAGON 8, BONE STOCK W/ 95 DEGREE COOLANT TEMPERATURE
EngSpd STPTrq STPPwr BSFA-B  FulA-B Air 2 Fuel A BOOST LAMAF1

RPM Clb-ft CHp Ib/hph Ib/hr scfm Ib/hr IN HG Ratio
5900 79.7 89.6 0.78 65.6 146 2711 4.2 15.1
6000 81.6 93.3 0.78 68.9 148 269.1 41 15.2
6100 82.5 95.8 0.75 67.3 150 267.8 4.5 14.8
6200 83.8 98.9 0.75 69.8 152 267.3 4.7 14.3
6300 84.7 101.6 0.77 731 154 268.5 4.8 13.6
6400 83.8 102.1 0.74 70.9 154 268.2 4.7 13.5
6500 85.1 105.3 0.81 80.0 157 271.3 54 13.0
6600 86.4 108.6 0.79 80.9 161 271.8 5.3 12.6
6700 86.5 110.3 0.77 80.1 163 270.3 5.7 12.6
6800 83.8 108.5 0.80 81.8 164 2714 6.3 12.5
6900 83.4 109.5 0.78 80.6 165 271.2 6.5 12.6
7000 83.7 111.6 0.78 82.2 168 271.7 6.8 12.6
7100 89.5 121.0 0.80 91.6 179 271.6 7.8 12.4
7200 92.7 1271 0.81 97.6 188 273.2 8.1 11.5
7300 94.9 131.9 0.79 98.0 192 271.9 8.6 11.4
7400 99.6 140.3 0.74 98.0 200 270.6 9.3 11.4
7500 100.2 1431 0.78 104.8 206 273.2 9.7 11.4
7600 98.8 142.9 0.79 106.3 208 273.5 10.0 11.2
7700 98.6 144.5 0.77 105.2 210 271.7 10.3 11.1
7800 98.7 146.5 0.79 109.3 21 275.7 10.7 11.0
7900 97.8 147.2 0.76 104.7 211 2713 10.7 11.0
8000 95.8 146.0 0.76 104.6 211 271.6 10.7 11.0
8100 90.4 139.4 0.79 104.1 21 273.3 10.6 11.0

Now we used the Power Commander to reduce fuel flow gradually. Nothing else was
changed, only fuel was leaned out. Here’s the Dragon 800 with a fuel reduction that was
absolutely deto-free at 95 degree coolant temp. Here’s where we stopped, again zero
clicks of deto to spoil our fun.

ALL BONE STOCK, EARLY CALIBRATION
EngSpd STPTrq STPPwr BSFA-B  FulA-B Air2 BOOST FuelP LAMAF1
RPM Clb-ft CHp Ib/hph Ib/hr scfm INHG psig Ratio
5900 80.5 90.4 0.84 71.6 146 4.1 60.6 14.5



6000 81.1 92.6 0.77 66.6 149 4.2 60.6 14.9

6100 82.1 954 0.76 68.2 151 4.3 60.5 14.8
6200 83.1 98.1 0.76 70.3 152 44 60.4 14.5
6300 83.7 100.4 0.76 71.6 153 5.0 60.4 14.2
6400 84.7 103.2 0.81 78.5 156 5.0 60.3 13.5
6500 85.0 105.2 0.79 78.3 158 5.1 60.2 13.2
6600 84.8 106.5 0.76 75.5 159 5.1 60.2 13.0
6700 85.8 109.4 0.75 771 162 5.3 60.2 12.7
6800 81.9 106.0 0.76 75.2 162 5.7 60.1 12.6
6900 82.5 108.4 0.76 77.6 165 5.8 60.1 12.7
7000 87.4 116.5 0.80 87.6 173 6.5 59.9 12.8
7100 89.7 121.3 0.80 91.1 179 7.2 59.8 12.7
7200 94.0 128.8 0.77 92.9 188 7.6 59.7 12.1
7300 96.9 134.7 0.76 96.1 193 7.7 59.6 11.9
7400 100.7 141.9 0.70 93.7 202 9.0 59.6 12.0
7500 100.9 144.0 0.72 97.5 205 9.3 59.6 12.0
7600 101.6 147.0 0.71 97.6 208 9.8 59.8 12.0
7700 102.0 149.6 0.71 100.5 211 9.8 59.7 12.0
7800 102.6 152.3 0.68 97.4 212 10.1 59.7 12.2
7900 101.5 152.7 0.68 97.6 212 10.3 59.7 12.3
8000 100.1 152.4 0.71 1011 214 10.4 59.7 12.5
8100 98.5 151.9 0.69 98.4 213 10.5 59.8 12.5
8200 95.4 149.0 0.69 95.8 214 10.4 59.9 12.4
8300 92.7 146.5 0.68 92.9 214 10.5 59.8 12.4

We made one more fuel tweak, resulting in over 153 HP with no knock, but I somehow
failed to save that test to disc. Sorry 154 hand-wringers. But the above one is typical, and
very safe.

Next we set the Power Commander to all ZEROs and began testing pipes. Casey was
getting itchy now, seeing that for the first time we had detonation totally under control!

First we installed the Bikeman modified stock pipe. This one includes a proprietary
internal stinger, and about '% inch of extra material added to lengthen the center section.
We also had this pipe instrumented to read pipe backpressure as BOOST.

Here is Bill Lutz’ BMP pipe mod that we’ve had for dyno and field testing for nine
months, mounted on the Dragon 800 with stock muffler, stock 09 ECU. This $225 pipe
modification is a great bang for the buck, no fuel mods needed to achieve this power
level. And BSFC is still dandily conservative at .75 1b/hphr, and A/F ratio a safe 10.9/1.
STOCK PIPE W/ BMP PIPE MOD, STOCK ECU—the best bang for the buck here

toda
Eh};Spd STPTrqg STPPwr BSFA-B  FulA-B Air2 BOOST FuelP LAMAF1
RPM Clb-ft CHp Ib/hph Ib/hr scfm INHG psig Ratio
6100 84.0 97.5 0.79 72.7 152 4.6 60.7 14.1
6200 84.9 100.2 0.76 72.3 154 4.8 60.5 141
6300 85.0 102.0 0.81 78.5 154 4.9 60.4 13.8
6400 85.3 104.0 0.75 73.8 155 5.0 60.4 13.4

6500 86.1 106.5 0.77 77.9 158 5.3 60.4 12.9



6600 86.0 108.0 0.80 82.0 160 55 60.3 12.7

6700 86.8 110.7 0.75 78.2 163 5.6 60.3 12.5
6800 88.1 114.0 0.76 82.2 167 5.8 60.2 12.5
6900 89.3 117.4 0.75 83.6 174 6.5 60.1 12.6
7000 90.0 119.9 0.83 94.3 182 7.2 59.8 12.4
7100 89.0 120.4 0.85 97.3 183 7.4 59.8 12.3
7200 90.8 124.5 0.86 101.7 189 8.1 59.7 12.0
7300 96.5 134.2 0.79 99.9 196 8.4 59.7 11.4
7400 97.4 137.2 0.80 103.5 198 8.8 59.6 11.4
7500 99.4 141.9 0.80 106.9 204 9.4 59.5 11.1
7600 100.1 144.9 0.80 109.1 207 9.6 59.4 11.0
7700 101.5 148.8 0.75 105.9 21 10.0 59.4 10.7
7800 100.9 149.8 0.77 109.5 213 10.2 59.5 10.7
7900 101.8 153.2 0.72 103.8 214 10.3 59.6 10.8
8000 100.6 153.2 0.73 105.6 215 10.3 59.5 10.9
8100 101.0 155.8 0.75 110.4 220 10.9 59.4 10.9
8200 99.3 155.1 0.73 107.0 222 1.1 59.5 10.9
8300 97.7 154.3 0.71 103.4 223 11.0 59.7 11.0

We left that PCIII Power Commander set at all zeros, and installed a complete SLP
system—Ypipe, Pipe, and very quiet can muffler, all glossy ceramic silver coated. Here
is that test, and since airflow of the SLP system is higher, A/F ratio is leaner. This is a no-
problem bolt-on deal with stock ECU calibration. Once again, thanks to Darren and his
computer watching closely, we have no meaningful detonation.

SLP SINGLE, Y and MUFFLER
EngSpd STPTrq STPPwr BSFA-B  FulA-B Air2  AirTmp FuelP BaroP

RPM Clb-ft CHp Ib/hph Ib/hr scfm degF psig in/Hg
6200 85.4 100.8 0.85 81.5 162 55 60.6 28.74
6300 85.2 102.2 0.80 77.9 165 55 60.5 28.74
6400 85.1 103.7 0.84 82.9 166 56 60.5 28.75
6500 85.3 105.5 0.82 82.5 168 56 60.4 28.75
6600 85.3 107.2 0.85 86.8 170 56 60.4 28.75
6700 85.4 109.0 0.81 83.5 174 55 60.4 28.75
6800 87.2 112.9 0.77 82.2 174 56 60.4 28.75
6900 87.7 115.2 0.78 85.7 176 56 60.3 28.75
7000 92.9 123.8 0.80 93.5 186 56 60.1 28.75
7100 954 128.9 0.84 102.4 196 56 59.8 28.75
7200 98.8 135.5 0.77 99.8 205 56 59.8 28.75
7300 100.5 139.7 0.78 102.9 210 56 59.9 28.75
7400 102.0 143.8 0.80 109.6 214 57 59.8 28.74
7500 102.9 147.0 0.77 108.1 218 56 59.7 28.75
7600 103.6 149.9 0.79 112.3 223 56 59.6 28.75
7700 103.3 151.4 0.79 113.6 223 57 59.6 28.75
7800 104.6 155.3 0.73 107.1 226 57 59.8 28.75
7900 103.7 155.9 0.71 104.3 228 57 59.8 28.74
8000 101.8 155.1 0.69 102.1 230 57 59.9 28.75

8100 94.9 146.4 0.75 103.5 230 57 59.9 28.75



Now here’s an anomaly that I’'m not sure how to deal with. This is a SLP single pipe
modified by Exxtreme Dyno on Marysvale Utah for over a year, for many happy
mountain riders. For continuity we have this fitted with the SLP Ypipe and SLP muffler.
As we can see, it also works great here at 1000 ft! Once again, all zeros in our PCIII
programming, this is with the all fat stock calibration. .70 plus BSFC and a reasonable
11.5 A/F ratio show why this is deto free at 95 degrees. There was no pressure port to test
backpressure, but look at the airflow CFM. As we can see, this is an excellent mod. Does
Exxtreme want to modify stock SLP pipes for others? Do they want to buy a few hundred
SLP singles, mod them and resell them? Or is Exxtreme just going to ask SLP to make
these pipes, custom for them? I have a message to Exxtreme, couldn’t wait for an official
answer. Stay tuned, though, I’ll deal with that on my Blog.

SLP SINGLE w/ EXXTREME PIPE MOD, SLP Y and MUFFLER
EngSpd STPTrq STPPwr BSFA-B  FulA-B Air2  AirDen FuelP LAMAF1

RPM Clb-ft CHp Ib/hph Ib/hr scfm Ib/cFt psig Ratio
6200 86.6 102.2 0.81 78.8 162 0.073 60.9 14.0
6300 86.1 103.3 0.80 78.6 163 0.073 60.8 141
6400 85.8 104.6 0.78 77.7 164 0.073 60.7 14.0
6500 86.7 107.3 0.75 76.4 167 0.073 60.6 13.6
6600 86.7 108.9 0.74 76.9 168 0.073 60.6 13.4
6700 87.7 111.9 0.82 87.4 172 0.073 60.6 13.2
6800 88.9 115.1 0.76 82.5 174 0.073 60.6 13.2
6900 88.3 116.0 0.77 84.2 175 0.073 60.6 13.2
7000 92.2 122.8 0.81 93.9 185 0.073 60.2 12.7
7100 93.3 126.2 0.84 100.1 190 0.073 60.0 12.5
7200 97.1 133.1 0.83 105.0 201 0.073 59.9 11.7
7300 98.1 136.3 0.80 103.9 205 0.073 59.9 11.6
7400 101.0 142.3 0.82 110.2 211 0.073 59.9 11.6
7500 102.3 146.0 0.78 107.8 215 0.073 59.7 11.6
7600 102.4 148.1 0.78 109.0 220 0.073 59.6 11.5
7700 104.4 153.0 0.71 103.7 224 0.073 59.8 11.4
7800 104.2 154.7 0.75 109.4 225 0.073 59.8 11.5
7900 103.2 155.3 0.70 103.8 227 0.073 59.9 11.6
8000 103.1 157.1 0.71 105.7 229 0.073 59.9 11.8
8100 101.7 156.8 0.69 101.9 230 0.073 59.9 12.1
8200 96.3 150.4 0.75 1071 229 0.073 59.6 121

Now it was time to get greedy, tune fuel flow lower for all of the pipes/ combos we had
this day. Darren and Casey were all for it. Beginning with the BMP single we tweeked
the Power Commander to deliver fuel lean enough for max power but rich enough to
stave off deto in midrange. We jacked fuel all about, and this was how we optimized it
with the power commander.



BMP MODIFIED STOCK PIPE, TUNED TO MAX HP ON PUMP GAS, 95 DEG

COOLANT TEMP
EngSpd STPTrq STPPwr BSFA-B  FulA-B Air2 BOOST FuelP LAMAF1

RPM Clb-ft CHp Ib/hph Ib/hr scfm INHG psig Ratio
6200 85.7 101.2 0.83 79.6 157 4.6 60.3 12.8
6300 85.7 102.8 0.86 83.2 159 4.6 60.1 12.9
6400 85.5 104.2 0.87 85.2 160 4.8 60. 12.8
6500 87.0 107.7 0.82 83.8 163 4.9 59.2 12.5
6600 88.2 110.8 0.82 85.8 165 53 59.9 12.3
6700 88.0 112.2 0.79 83.9 167 5.7 60. 12.2
6800 89.2 115.5 0.81 88.1 171 6.1 59.9 12.3
6900 90.2 118.5 0.81 91.3 181 6.6 59.8 12.4
7000 90.3 120.3 0.84 95.9 185 7.5 59.5 12.0
7100 90.7 122.6 0.87 100.8 187 7.7 59.4 11.9
7200 92.2 126.4 0.90 107.2 192 8.8 59.3 11.3
7300 92.4 128.5 0.89 108.4 195 8.2 59.3 11.2
7400 98.8 139.3 0.85 111.7 203 8.7 59.3 10.6
7500 100.1 143.0 0.82 110.6 207 8.9 59.1 10.6
7600 98.7 142.9 0.86 115.9 211 9.4 59.1 10.4
7700 98.2 144.0 0.86 116.5 211 9.6 59.1 10.3
7800 100.9 149.8 0.77 109.5 215 10.0 59.2 10.4
7900 100.5 151.1 0.77 109.3 217 10.3 59.3 10.5
8000 101.5 154.6 0.75 109.5 220 10.1 59.3 10.7
8100 101.8 157.1 0.73 108.3 222 10.5 59.3 11.1
8200 100.6 1571 0.72 106.2 223 10.6 59.4 11.3
8300 98.7 156.0 0.69 101.7 224 10.5 59.6 11.7
8400 93.8 150.0 0.70 98.6 222 10.5 59.7 12.2

Next we reinstalled the complete SLP exhaust—Ypipe (that didn’t do much for our
preproduction sled), tuned pipe and very quiet un-can-like muffler. This setup slightly
exceeded the BMP mod at peak, and offered a broad HP curve combined with highest
airflow (in my mind = helping get rid of the active radicals that cause detonation).

SLP COMPLETE EXHAUST SYSTEM, TUNED w/ POWER COMMANDAER PCIII

TO MAX PUMP GAS HP
EngSpd STPTrq STPPwr BSFA-B  FulA-B  AirTmp BMEP FuelP LAMAF1

RPM Clb-ft CHp Ib/hph Ib/hr degF psi psig Ratio
6300 85.1 102.1 0.83 80.0 56 126.3 60.6 14.1
6400 84.9 103.4 0.84 82.0 57 125.8 60.5 13.9
6500 85.8 106.2 0.81 81.4 57 127.2 60.5 13.5
6600 85.6 107.6 0.79 80.2 57 126.9 60.4 13.4
6700 86.1 109.8 0.78 81.5 57 127.5 60.4 13.3
6800 86.5 112.0 0.79 83.8 57 128.1 60.4 13.3
6900 91.8 120.6 0.78 89.4 58 136.1 61.5 13.4
7000 94.8 126.3 0.78 93.5 56 140.6 60.1 12.8
7100 96.3 130.1 0.83 102.7 56 142.8 59.9 12.5
7200 99.2 136.0 0.78 101.0 56 147.2 59.9 12.2
7300 98.7 137.2 0.76 98.6 56 146.4 59.9 121
7400 103.3 145.6 0.74 102.4 57 153.2 59.9 12.3
7500 104.1 148.7 0.74 104.6 57 154.4 59.8 12.3
7600 103.7 150.1 0.72 1021 57 153.8 59.7 12.3

7700 104.6 153.3 0.75 109.2 58 154.9 59.8 121



7800 105.3 156.4 0.68 100.7 58
7900 103.8 156.1 0.67 99.7 58
8000 103.6 157.8 0.67 99.7 58
8100 101.9 157.2 0.65 96.1 58
8200 99.2 154.9 0.63 92.3 58
8300 92.9 146.8 0.67 93.3 59

156.7
153.6
153.3
150.8
146.7
137.2

59.8
59.9
59.9
60.0
60.2
60.1

12.3
12.5
12.8
13.1
13.4
13.8

Finally, we tuned the modified SLP pipe with that amazing Exxtreme internal stinger,

and after maybe six dyno tests working up to max HP, here it is with optimal Power
Commander tuning with great help from Darren Hedlund. ....

EXXTREME MODDED SLP SINGLE W/ COMPLETE SLP YPIPE AND MUFFLER

TUNED TO MAX HP w/ POWER COMMANDER
EngSpd STPTrg STPPwr BSFA-B  FulA-B Air 2

RPM Clb-ft CHp Ib/hph Ib/hr scfm
6300 86.7 104.0 0.84 83.0 164
6400 86.8 105.8 0.84 84.4 167
6500 86.8 107.4 0.83 84.9 171
6600 87.0 109.4 0.81 84.4 172
6700 87.9 112.1 0.80 85.5 176
6800 88.0 113.9 0.82 88.8 177
6900 88.8 116.7 0.83 914 178
7000 93.5 124.7 0.80 94.5 188
7100 94.7 128.0 0.80 97.0 194
7200 99.0 135.7 0.78 100.2 203
7300 100.5 139.6 0.76 100.9 208
7400 101.7 143.3 0.74 101.5 212
7500 103.3 147.5 0.74 103.1 216
7600 103.1 149.2 0.74 104.6 218
7700 105.1 154.1 0.72 105.1 226
7800 105.0 155.9 0.69 102.7 227
7900 105.6 158.9 0.67 100.6 229
8000 105.7 161.0 0.64 97.4 231
8100 105.0 162.0 0.63 97.0 231
8200 103.3 161.4 0.62 94.7 232
8300 101.2 159.9 0.61 92.2 232

8400 99.6 159.3 0.56 84.5 232

BMEP
psi
128.6
128.9
1291
129.4
130.6
130.6
131.9
139.1
140.8
147.2
149.4
151.3
153.6
153.3
156.3
156.3
157.2
157.4
156.1
153.6
150.5
148.0

FuelP LAMAF1

psig
60.6
60.4
60.3
60.3
60.3
60.3
60.2
60.1
60.0
59.9
59.9
60.0
59.9
59.8
59.9
60.0
60.0
60.1
60.1
60.2
60.3
60.5

Ratio
13.6
13.3
12.9
12.7
12.6
12.6
12.6
12.4
12.2
11.9
12.1
12.2
12.3
12.3
12.1
12.1
12.4
13.0
13.1
13.2
13.3
13.6



09 Dragon 800, various exhaust w/ 93 octane fuel flow optimized with PCIll Power Commander
Black stock Green BMP pipe mod, Blue SLP complefe exhaust, Red SLF complefe exhaust w/ Exxfreme pipe mod

—_— L} —_— — —_— =
DRGE0SQ¥: STPPwr- CHp DRGE0SRT: STPPwr- CHp DRGEI2QR: STFPw- CHp DRGEIZAN: STPPwr- CHp DRGE05QK. Fuls-B- Ibhr DRGSISAC: Fult-B- Ivhr
= I I =] I ==
DRGBOSQR: Fult-B- Iv'hr DRGEIZAN: Fult-B- Ivhr DRGBOSQH: Air 2 -scfm DRGBOSRC: Air 2-scfm DRGBOSQR: Arr 2 -scfm DRGBIZQN: Arr 2 -scfm

Alr 2 [Max =232

225

200

175
TPPwr [Max = 162 0]

150

125

ulA-B [Max=113.8]

100

75

6000 6500 7000 7500 s000 8500
EngSpd RPM (Sorted)

10/03/08 SuperFiow WinDyn™ v 22:02:05

Epilogue of sorts—we have a most powerful engine, tuned stock very properly for the
most awful gas to be reliable for the most abusive riders.

What we’ve seen here over many days of testing is big power if you can control deto. The
lowered average coolant temp appears to be a huge issue in staving off detonation.... I
haven’t personally viewed the cooling system plumbing, but according to those who have
we might easily replumb the hoses to optimize cooling. That is, you must remove
thermostat and cause all of the sleds flow to run coolant, in series, with all of the heat
e3xchangers from front to back. The idea is to get the coolant temp as low as possible on
this (or any other) sled.

As this is being posted, other aftermarket companies are smelling blood. There surely
will be a lot of options, good and not so good, to replace exhaust systems to add big HP
as long as they understand what we’ve addressed here.

We will hopefully do this one more time before the Old Forge Shootout, so we can test
everything available, and deal with varying fuel requirements with the easy-to-tune
Power Commander PCIII.

I’m returning the prototype Power Pommanders for a change in RPM increments. The
ones we received are set up in 250 RPM increments, and it necessitated some
interpolating when altering the fuel map since the dyno (and most others) read out in 100
RPM steps. The fact that the PCIII’s adjustments reflect a percentage change in pulse
width, remapping a baseline dyno run is straightforward; if one point appears to need 92
Ib/hr instead if the 100 Ib/hr it currently has, punching in a —8 in that RPM/throttle



position creates 92 1b/hr on the next run. Almost too quick and easy, and not so good for
me since I get paid by the hour!

Once I receive my PCIIIs with 200 RPM steps (I will try to order a bunch of them), I’ll
need to dyno another Dragon 800 with these same pipes (and others), to come up with
more powerful, leaner maps as nice as the ones we made this day on the 250 RPM step
boxes. (And while we’re at it we’ll try those same mods on our local 87 octane gas with
95 degree coolant.)

Then, riders can run lean and powerfully, but can opt to richen a PCIII on the trail by just
using the ethanol wires to add 5% fuel, if they must purchase some gas at a remote bar,
that’s left over from last fishing season. I personally would opt for a dash mount toggle
switch for that ethanol wire, so you can easily fatten on the fly.

Even without going richer, it appears as though that sensitive deto protection will protect
properly. But it makes more sense to be able to adjust fuel on the fly in those situation,
and not operate the engine in “protect mode” where it’s severely pulling timing, (creating
excessive pipe temp) and pouring massive amounts of extra fuel into the engine. The new
sled doesn’t have a deto light, but the way the HP drops when the engine protects, it
should easily be felt by the rider. Then, fattening up until you get your next thankful (at a
different place) will result in more pleasing operation.

Thank you Casey and his dad Ken for all those two hour drives to and from Jamestown,
and thanks to Polaris’ Darren Hedlund for tech support and transfer of knowledge. And
please once again no cutting and pasting of this stuff, but talk about it on the internet all
you want.



