OBSERVATIONS DURING THE 2003 AMSNOW DYNO CERTIFICATION
Jim Czekala 1/2/04

The dyno certification is only to (reasonably) assure that the sled engines are typical (stock) and in
good working order. This is not typically a super tuning session. However, we can assess the fuel
flow numbers to guesstimate dealer prep rejetting. And remember, these are brand new engines
fired literally for the first time after they are strapped to the dyno. This year we were blessed with
30 degreeF outside air at the dyno so the air density at our 700ft altitude dyno would approximate
what we would expect at Woodgate, NY on Shootout day.

After we posted these “certification” numbers here and AmSnow added them to their pay site, some
forum visitors expressed their displeasure with these horsepower levels (too low on their own models,
surely too high on the others). As those who have absorbed much of the information in
DynoTechResearch understand it is so important to see the state of tune on these box stock sleds.
We need to examine fuel flow and airflow whenever it’s practical. We've now become accustomed to
stock factory BSFC calibration of .80 Ib/hphr or more with understandable affects on horsepower.
Those who must run for miles at WOT on low octane gas probably need .80 Ib/hphr and the price
they pay for the ability to do that is reduced HP. What you see here is what you get from the factory
at 30 degrees low altitude. Those of us who limit our time at WOT can run leaner jetting and can
enjoy much greater performance as a result. In policing the shootout sleds for “fairness”, one of our
concerns has been with the wickedly powerful EFI F7 cats. We've seen huge power increases
resulting from leaning out the fuel on F7’s we’ve tested previously. Dropping the fuel flow into the
mid sixties typically gives an F7 well over 140 HP. Mid .60’s BSFC should very likely be safe for the
brief 12 second Shootout runs on 93 octane gas we use. The EFI Cats would enjoy a huge box-stock
advantage if the shootout sleds were fitted with hot-rodded, lean and mean ECU programming. But
we would surely “catch” that by dynoing ahead of time. Wouldn’t we?

However, Kevin Cameron told us about one sneaky OEM automotive ECU (Engine Control Unit)
(or EEC- electronic engine control) program that has reportedly been utilized by one US auto mfgr’s
high-end high performance car model to deceive government emissions testers. In this case, the ECU
was smart enough to recognize the beginning of a very specific EPA “drive cycle” (simulating a
combination of city and highway driving) roller dyno emissions test where exhaust gases are
collected (“bagged”) and later analyzed for unburned hydrocarbons (HC) and other undesirables.
As soon as the ECU computer recognized it was being tested, the ECU would shift to a special lean
and clean (but less powerful) spark and fuel map for the duration of the test to fool the testing lab.
Of course, when the drive-cycle test is complete, the ECU would revert to its original higher
performing calibration.

So it is conceivable that a sled ECU could similarly be created that would recognize the beginning of
a 10 second dyno acceleration run from 6000-8000 RPM and deliver stock rich fuel flow calibration,
then revert to the lean and more powerful calibration for the shootout. But if a sled mfgr would go to
all that trouble to fool us and AmSnow into showing consumers what they don’t really get, they
could easily create an original equipment ECU that would deliver reliable/clean/ crisp/ less
emissions/ powerful performance levels for, say, 12 seconds at WOT. After that initial powerful
blast, the calibration could be shifted to the pig-fat but reliable (and HC-spewing) levels necessary to
placate 85 octane WOT Until The Tank Is Dry (WOTUTTID) lakes madmen. For example, with that
technology F7 riders could enjoy reasonable length, reliable blasts of fun with maybe 140-145 HP on
tap but the wotuttids would have to live with 125-130. That is the best of both worlds—for the cost of
a slightly smarter computer chip.

But, back to our original dilemma, we police the EFI and carbureted sleds so they can’t alter engine
performance, so box-stock, all of the sleds must run with stock BSFC of .75-.80+ Ib/hphr (Sean Ray
wrote his illegible initials on each sled’s ECU or CDI with a Sharpie prior to the first box-stock run).
But, for the “dealer prep” runs the carbureted sleds can be rejetted to whatever the dealers (and we)
think is good for 12 seconds at WOT, usually .60-.65 or thereabouts. But the EFI guys are stuck with



.80 which is a distinct disadvantage. Had the carbureted sleds outperformed the EFI sleds in our
Shootout dealer prep runs, the Cat people would have cried foul. Arctic Cat has a high performance
ECU program available for the F7 EFI. As I understand it, you send your ECU and some money in
to the race department, the chip is reflashed. The upside is 140+ HP (we’ll be testing one of those this
month) and the downside is your engine warranty is gone. If I owned an EFI F7, I would gladly pay
my dealer to “upgrade” my engine performance for an extra 10-15HP, understanding that 93
octane+ must be used, WOT time limited to reasonable distances, and that detonated pistons are my
own responsibility. Similarly, if I owned a carbureted F7 I would run jets that would give me the .60-
.65 Ib/hphr. For me and my riding style, a reduction of fuel flow has to part of my own “dealer
prep”, so why not allow ECU changes for the EFI sleds? I’m only part of the Shootout decision
making process, and I welcome Email comments from our subscribers.

THE DYNO SESSION consists of attaching each sled to our hydraulic lift, clutches are removed and
the dyno drive shaft attached to the crankshafts. The Shootout dealers send their own technicians
who over the years have developed pit-stop-like strategy to quickly move from sled to sled. For the
quick testing of these certification runs, the sleds’ own cooling systems are used, with average engine
coolant temperature being 100-120 degrees F. where practical, our fuel flow meters are used to
assess BSFC. After initial startup the engines are loaded by the dyno at part throttle until engine/
exhaust is properly warmed up, assembly lube is purged from the engine. Then, two full throttle
acceleration tests are done at 200 rpm per second acceleration rate, with several minutes of cool-
down time between tests as we print data from the first run, and store it on the dyno computer. We
usually know what HP to expect from bone stock engines, and if the power we see is typical then we
lock the sleds in the trailer and move on. If the power is too high or too low then we do whatever is
necessary to rectify the situation. The highest power output of the two runs is our “official” dyno
sheet. George Taylor always helps out and observes the certification runs over two days.

DAY ONE:

Starting with the SkiDoos, Old Forge Powersports’ (formerly Smith Marine) Rev 600 HO was first
on the dyno. On its first run, it made 114.1 CHP at 7900 RPM. The second run was best, with 114.4
CHP at 7800 (pipe was slightly cooler on second run- note power drop at 7900). This would prove to
be one of our leanest box stock fuel calibrations with a BSFC of around .70 1b/hphr.

2004 Ski Doo Rev 600 HO
EngSpd STPTrq STPPwr BSFC Fuel B

RPM Clb-ft CHp Ib/hph Ib/hr
5300 49.1 49.5 0.7 35.1
5400 51.7 53.1 0.71 38.2
5500 55.2 57.8 0.79 46.1
5600 54.5 58.1 0.78 45.6
5700 54.6 59.2 0.77 45.8
5800 55.9 61.7 0.76 47.2
5900 58.1 65.1 0.77 50.2
6000 58.5 66.8 0.76 514
6100 59.2 68.6 0.79 54.5
6200 60.1 70.9 0.82 57.4
6300 61.7 74.1 0.98 73.1
6400 61.7 75.2 1.07 81.1
6500 62.4 77.3 1.06 82.2
6600 62.2 78.2 1.01 79.6
6700 62.2 79.4 0.98 78.3
6800 63.4 82.1 0.91 75.3
6900 66.1 86.7 0.84 73.5

7000 68.8 91.7 0.73 67.8



7100
7200
7300
7400
7500
7600
7700
7800
7900

The Rev 800 HO was dyno’d, and the only thing we did differently was, after the first run, have
Doug Smith advance the ignition timing to simulate post-break-in conditions. The first run, with
retard break-in timing netted us 127.7 CHP at 7900 RPM with torque being flat 84-85 CLB/FT from
7100-7800. After the timing was bumped, the power peak slid down to 7700 with 128.7 CHP there
and the torque jumped 2-3 more LB/FT in the same RPM range as the first run. BSFC was around
.80 Ib/hphr.

70.1
71.2
75.6
76.2
75.7
76.6
77.6
771
61.1

94.8
97.6
105.1
107.4
108.2
110.9
113.8
114.4
91.8

2004 SKI DOO REV 800 HO
tested w/ breakin ignition timing retard-- see text
STPPwr

EngSpd
RPM
6000
6100
6200
6300
6400
6500
6600
6700
6800
6900
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100

STPTrq

Clb-ft

68.1
69.1
714
71.9
72.8
74.9
75.9
774
774
78.8
80.1
83.9
84.2
84.4
85.3
84.7
83.9
84.4
85.6
84.7
81.1
77.7

CHp

2004 Ski Doo Rev 800 HO
advance timing to simulate post-breakin condition (see

text)
EngSpd
RPM
5800
5900

STPTrq

Clb-ft

60.7
62.9

77.7
80.1
84.2
86.2
88.8
92.8
954
98.8
100.3
103.5
106.8
113.4
115.4
117.3
120.2
120.9
121.4
123.7
127.1
127.4
123.5
119.8

STPPwr

CHp

67.1
70.7

0.79
0.76
0.74
0.71
0.69
0.71
0.71
0.71
0.82

BSFC
Ib/hph

BSFC

Ib/hph
0.63
0.64

75.8
75.2
78.2
76.9
75.4
79.4
80.7
81.5
76.1

Fuel B

Ib/hr

Fuel B

Ib/hr

42.7
46.1



6000 66.1 75.3 0.65 49.6

6100 71.2 82.7 0.72 60.2
6200 71.1 83.9 0.79 66.8
6300 71.3 85.5 0.81 69.1
6400 73.5 89.6 0.81 72.4
6500 75.6 93.6 0.83 79.1
6600 77.5 97.4 0.79 78.2
6700 80.1 102.1 0.78 80.4
6800 80.6 104.4 0.77 81.2
6900 81.1 106.6 0.76 81.9
7000 81.9 109.2 0.75 82.4
7100 87.7 118.5 0.81 96.1
7200 87.4 119.8 0.78 94.9
7300 87.9 122.2 0.77 94.6
7400 88.5 124.8 0.78 98.1
7500 88.3 126.1 0.76 97.1
7600 87.8 1271 0.78 99.7
7700 87.8 128.7 0.81 105.5
7800 86.4 128.3 0.81 105.1
7900 83.8 126.1 0.82 104.5
8000 78.5 119.5 0.89 107.6
8100 74.1 114.3 0.93 108.1

Next, the White Lake Polaris ProX 600 was dyno’d. The first run netted the best power with 108.9
CHP at 7800 and 74.3 CLB/FT at 7500. The second run the power dropped a couple of HP. The
BSFC was in the high .70’s.

2004 Polaris ProX 600
EngSpd STPTrq STPPwr BSFC Fuel B A/F Air 2

RPM Clb-ft CHp Ib/hph Ib/hr Ratio scfm
5400 49.1 50.4 117
5500 48.7 50.9 118
5600 49.7 53.1 118
5700 50.3 54.6 120
5800 51.1 56.5 122
5900 51.4 57.7 124
6000 52.8 60.3 127
6100 54.2 63.1 131
6200 54.2 63.9 132
6300 54.9 65.8 134
6400 57.4 71.1 0.88 61.7 10.2 138
6500 59.8 74.1 0.87 64.8 10.1 143
6600 62.1 77.9 0.86 67.5 10.2 147
6700 63.9 81.5 0.95 77.6 9.3 152
6800 65.6 84.9 0.81 68.4 10.4 156
6900 66.3 87.1 0.83 72.6 10.1 159
7000 66.2 88.2 0.83 73.5 10.1 161
7100 67.4 91.1 0.83 76.3 9.8 163
7200 69.5 95.3 0.81 77.1 9.9 167
7300 71.6 99.5 0.77 76.8 10.2 170

7400 72.7 102.5 0.76 78.9 10.1 174



7500 74.3 106.1 0.75 80.2 10.1 178

7600 73.8 106.8 0.77 83.2 9.9 181
7700 73.7 108.1 0.76 83.1 10.2 181
7800 73.3 108.9 0.76 83.8 9.9 181
7900 71.5 107.6 0.79 854 9.9 185
8000 68.4 104.1 0.86 90.2 9.4 185

The ProX700 also made its best power on the first run, netting 120.7 CHP at 7700 RPM, and 83.3
CLB/FT torque at 7500. It, too, dropped a couple of HP on the second run. BSFC was .73 Ib/hphr.

2004 Polaris Pro X 700
EngSpd STPTrq STPPwr BSFC Fuel B A/F Air 2

RPM Clb-ft CHp Ib/hph Ib/hr Ratio scfm
5800 61.1 67.4 0.79 52.2 11.8 135
5900 60.8 68.3 0.77 51.5 12.1 135
6000 61.1 69.8 0.77 52.2 12.1 137
6100 62.4 72.5 0.74 52.7 12.2 138
6200 67.4 79.6 0.71 54.1 12.7 149
6300 67.1 80.4 0.69 53.9 12.8 150
6400 67.4 82.2 0.67 53.8 12.8 151
6500 69.1 85.5 0.64 53.6 13.2 152
6600 72.3 90.9 0.62 54.9 13.2 155
6700 74.6 95.2 0.64 59.5 12.9 167
6800 74.5 96.4 0.63 59.5 12.9 168
6900 81.8 107.4 0.63 68.5 11.8 177
7000 81.7 108.8 0.64 69.7 11.7 179
7100 82.1 110.9 0.69 76.3 10.9 181
7200 81.4 111.7 0.68 76.3 10.9 182
7300 81.9 113.8 0.67 77.1 11.1 185
7400 82.3 115.9 0.68 79.7 10.8 188
7500 83.3 119.1 0.71 83.5 10.4 190
7600 82.7 119.7 0.71 85.2 10.3 192
7700 82.4 120.7 0.73 88.9 9.9 192
7800 79.2 117.6 0.76 90.1 9.8 192

The ProX 800 gave us fits-- probably from some dyno vibration-induced reaction from the new deto
sensor on the bottom surface of the cylinder head (though we didn’t have any problem with the deto
sensor on the 700) The engine only made about 114-115 HP, but that power was completely flatlined
from 6900-7600 RPM. Fuel flow was 100 1b/hr, which should be about right if the engine out put was
right (expected 125 HP x BSFC .80 Ib/hphr = 100 1b/hr). Don Haele tried the deto sensor from the
700, with no improvement. We tried pulling the water temp sensor out of the coolant (the CDI is said
to retard timing at high coolant temps) with no change. Ultimately, Sean Ray yanked the 2003
XC800 CDI (non-deto sensing) and connecting harness from his dad’s sled and delivered it to the
dyno. That was a dyno-session saver since with the deto sensor out of the picture we could make
reasonable HP. Reasonable, but still disappointing at 122.1 CHP at 7300 RPM at .80 Ib/hphr. As we
would see in subsequent tests, the flat power curve would result in extreme shifting of the power
peak depending upon pipe temperature. Is that platter-flat power curve the result of the severely
dented (for ProX chassis clearance) single pipe? We’ll be spending time with another ProX800 in a
few weeks to try to figure that out. If Sean’s Dad’s XC800 can make 1S0CHP on pump gas, surely
we can do the same for the ProX800 with stage dyno tuning.



2004 Polaris Pro X 800
w/ suspected dyno-induced activation of deto protection--see text

EngSpd
RPM
6900
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900

STPTrq

Clb-ft
87.3
85.8
84.5
834
82.7
81.4
81.1
77.8
75.3
72.1
70.1

STPPwr
CHp
114.7
114.4
114.3
114.4
115.1
114.7
114.3
112.6
110.3
106.9
105.4

BSFC

Ib/hph
0.68
0.69
0.71
0.77
0.75
0.82
0.89
0.88
0.92
1.01
1.02

Fuel B

Ib/hr
75.1
75.7
77.8
84.6
84.1
924
99.5
97.1
99.9
105.4
105.2

2004 Polaris Pro X 800 (tested w/ 2003 CDI-- see text)

EngSpd
RPM
6200
6300
6400
6500
6600
6700
6800
6900
7000
7100
7200
7300
7400
7500
7600
7700
7800

To see if the airbox was choking the ProX800, we removed the shelf from the airbox and reduced
main jets from 450 to 400. Since the float bowls are vented to the airbox below the shelf, removing
the shelf would have the effect of slightly increase the floatbowl pressure which would increase fuel
flow enough to actually lower HP even though it appears that airflow was increased. The net effect is

STPTrq

Clb-ft
67.2
68.5
72.9
76.3
81.3
85.1
87.5
90.4
89.9
89.2
88.3
87.8
86.5
84.7
82.2
80.5
76.1

STPPwr
CHp

79.3

82.2

88.8

94.5
102.2
108.4
113.2
118.7
119.8
120.6
121.1
122.1
121.9
121.1
118.9
118.1
113.1

BSFC

Ib/hph
0.54
0.54
0.53
0.52
0.53
0.56
0.58
0.66
0.65
0.69
0.68
0.76
0.81
0.75
0.82
0.84
0.88

Fuel B

Ib/hr
43.1
44 .4
47.4
49.7
54.8
60.1
64.6
75.8
76.1
80.6
80.7
91.1
96.5
88.5
98.1
99.7
100.4

A/F
Ratio

that the stock airbox is pretty good even with the shelf in place.

2004 Polaris Pro X 800 (w/ 2003 CDI, remove shelf in airbox, stock 450 main jets replaced with 400's)

11.6
11.5
11.3
10.4
10.6
9.7
9.1
9.4
9.1
8.7
8.7

to demonstrate the effect of carb venting w/ shelf removal- see text

EngSpd
RPM
6800
6900
7000
7100

STPTrq

Clb-ft
91.2
90.1
89.7
88.8

STPPwr
CHp
118.1
118.4
119.6
120.1

BSFC

Ib/hph
0.63
0.74
0.76
0.77

Fuel B
Ib/hr
73.6
88.5
91.9
93.1

Air 2
scfm

190
190
191
192
194
196
198
198
198
199
200



7200 88.3 121.1 0.77 94.4

7300 88.2 122.6 0.86 106.4
7400 87.2 122.9 0.86 106.1
7500 85.5 122.2 0.81 97.8
7600 84.7 122.6 0.81 98.1
7700 83.9 123.1 0.81 98.8
7800 82.7 122.7 0.86 105.5
7900 80.3 120.7 0.87 104.6

We gave Don Haele another opportunity to jet down (to help create a “dealer prep” setup), and 350
mains with the gutted airbox gave us 132.1 CHP at 7700 and 7800 (and probably close to 133 at
7750) with a BSFC in the low .60’s, again surely fine for 12 seconds at the Shootout. After that, we
put the ProX 800 totally back to stock, with its original CDI, airbox and jetting (since we’ve heard of
other dyno testers having similar problems with deto sensors on OK-running 800’s we had to assume
that all was as well as could be.

2004 Polaris Pro X 800 w/ 2003 CDI
airbox shelf removed, (note airflow increase) drag-spec setup w/ 350 main jets OK for short runs
EngSpd STPTrq STPPwr BSFC Fuel B A/F Air 2

RPM Clb-ft CHp Ib/hph Ib/hr Ratio scfm
6800 84.1 108.8 0.53 57.9 13.8 174
6900 91.1 119.7 0.58 69.2 14.1 214
7000 91.1 121.5 0.59 71.8 13.8 216
7100 90.8 122.8 0.61 73.1 13.6 217
7200 92.2 126.5 0.61 74.6 13.5 221
7300 92.2 128.2 0.63 79.7 12.8 223
7400 92.1 129.8 0.64 81.4 12.7 225
7500 914 130.6 0.61 78.7 13.2 228
7600 90.7 131.3 0.62 79.8 13.1 229
7700 90.1 132.1 0.63 81.2 13.1 232
7800 88.9 132.1 0.62 79.2 13.5 234
7900 87.4 131.4 0.64 80.7 13.3 235
8000 86.2 131.2 0.65 81.9 13.1 235
8100 78.3 120.8 0.74 86.4 12.2 231

DAY TWO

Jack from Big Moose Arctic Cat/ Yamaha brought the three EFI cats and three Yamahas for testing.
Owner John Martin came along, sporting a fine pair of Long Colt .45 revolvers--one holster on each
hip, ostensibly to deal with potential carjackers who might approach, in pairs, from both sides of his
truck. We elected John to be the Official AmSnow Shootout Sergeant at Arms to protect us from a
few antagonistic intoxicated spectators that seem to show up each year.

We dyno’d the Yamaha SX Venom 600 triple at 94.2 CHP at 8300, but note that you have a nearly
1000 RPM wide power band to clutch to. The second run netted 92 CHP with a hotter engine.

2004 Yamaha SX Venom 600 triple
EngSpd STPTrq STPPwr
RPM Clb-ft CHp
6800 53.6 69.4
6900 53.8 70.7



7000 56.3 75.1

7100 56.4 76.3
7200 58.8 80.7
7300 58.8 81.8
7400 59.5 83.8
7500 60.1 85.7
7600 60.1 86.8
7700 60.1 88.1
7800 60.2 89.4
7900 60.8 91.5
8000 60.8 92.7
8100 60.7 93.7
8200 60.3 94.2
8300 59.7 94.4
8400 58.3 93.3
8500 57.4 92.8
8600 56.7 92.8
8700 55.7 92.2

The Yamaha 700 Viper was the identical sled we ran last year (it sat in storage, never sold). Since the
compression/ squish etc checked out the same, and the fact that it had a year’s worth of dust on it we
accepted that it wasn’t messed with and didn’t dyno it. Had we dyno’d it, we probably would have
found the gummed up needle and seat or whatever caused the sled to continually foul plugs at the
shootout. We won’t make that mistake again.

Next we did the EFI Cats, starting with the F7. We opted not to measure fuel flow on the F7 since the
HP was so close to the others we tested, it should have been .80 Ib/hphr. Had it measured at 140 HP
plus we would have gotten the fuel flowmeter connected.

2004 Arctic Cat Firecat F7 EFI
EngSpd EngTrq  EngPwr

RPM Ib-ft Hp
6400 74.1 90.2
6500 77.1 95.4
6600 77.1 96.9
6700 79.4 101.3
6800 80.2 103.8
6900 83.4 109.6
7000 84.2 112.2
7100 84.6 114.4
7200 86.1 118.1
7300 87.8 122.1
7400 89.6 126.2
7500 89.8 128.2
7600 89.1 128.8
7700 87.2 127.8
7800 83.5 124.1
7900 81.1 122.1

8000 76.9 117.1



The F6 EFI was new to us, so we hooked up our fuel flowmeter which showed a Cat-typically safe .80
Ib/hphr. Also, note that the torque jumps over 5 Ib/ft from 7500 to 7600 RPM—right above where
the exhaust valves open, a bit too late for the moderate pipe temps we typically get from 10-15
seconds of WOT dyno running. You can feel the engine jump to life on the dyno when that happens,
and the dyno surges there. With the F6 pipe smoking hot (like the wotuttid’s experience) that late
valve opening is fine, but costs some midrange torque and HP for cooler-pipe trail runners and
dragracers. It would be good to see an aftermarket ECU that could open the electrically operated
valves a bit sooner. As it was, this 600 twin made 117.3 CHP at 7600 RPM then 116.2 at 7600 on its
second dyno run, with hotter engine.

2004 Arctic Cat F6, second hot run

2003 AmSnow Shootout Certification Dyno Test
EngSpd STPTrqg STPPwr BSFC Fuel B
RPM Clb-ft CHp Ib/hph Ib/hr

6400 62.7 76.4 0.87 66.9
6500 63.1 77.9 0.87 67.8
6600 68.1 85.6 0.85 73.3
6700 68.1 86.7 0.84 73.2
6800 71.6 92.7 0.82 76.5
6900 72.7 95.5 0.81 77.8
7000 741 98.7 0.81 79.7
7100 73.8 99.8 0.81 80.2
7200 74.9 102.7 0.77 79.1
7300 74.8 104.1 0.75 77.9
7400 751 105.9 0.74 78.9
7500 77.2 110.3 0.76 83.4
7600 80.3 116.2 0.81 93.1
7700 79.1 116.1 0.81 93.7
7800 76.4 113.5 0.82 93.8
7900 72.5 109.1 0.83 91.1
8000 65.2 99.3 0.89 89.4

2004 Arctic Cat Firecat F7 EFI
EngSpd EngTrq  EngPwr

RPM Ib-ft Hp
6400 74.1 90.2
6500 77.1 95.4
6600 77.1 96.9
6700 79.4 101.3
6800 80.2 103.8
6900 83.4 109.6
7000 84.2 112.2
7100 84.6 114.4
7200 86.1 118.1
7300 87.8 122.1
7400 89.6 126.2
7500 89.8 128.2

7600 89.1 128.8



7700 87.2 127.8

7800 83.5 1241
7900 81.1 122.1
8000 76.9 117.1

The ZR900 EFI was last, a torque monster with 105.7 CLB/FT at 7100 RPM and 143.6 CHP at 7200.
Again, the BSFC was a safe .80 1Ib/hphr. It lost /2 HP on its’ second hotter dyno run.

2004 Arctic Cat ZR900 EFI
EngSpd STPTrq STPPwr BSFC Fuel B

RPM Clb-ft CHp Ib/hph Ib/hr
6800 101.9 131.9 0.71 92.9
6900 102.3 134.3 0.73 98.7
7000 105.1 140.1 0.77 107.9
7100 105.7 142.9 0.77 109.9
7200 104.8 143.6 0.79 113.9
7300 102.8 142.8 0.81 114.8
7400 99.3 139.9 0.83 115.7
7500 93.7 133.8 0.86 114.5
7600 84.4 122.1 0.92 112.1

DAYS (AND NIGHTS) THREE AND FOUR

Yamaha suggested that, since its four cylinder, four-cycle engine has lots of spinning and sliding
parts to “wear in” the RX1 suffers more from Shootout sleds’ newness than do the two-cycles.
Yamaha offered to remunerate DynoTech for an eight-hour full throttle breakin session. This was
brought up for discussion at the Old Forge pre-shootout dealer meeting with George Taylor, Jerry
Bassett and us in October, and everyone was OK with that.

So, Big Moose Yamaha/ AC left the RX1 with us for the lonely and what we expected would be a
boring eight-hour stint watching the 1000cc-multi drone on under load. The sled had to be connected
to the SuperFlow engine coolant system (thermostatically controlled for constant engine temp). Also,
oil temperature had to be monitored with a probe plumbed into the dry sump oil return. The
SuperFlow computer screen has programmable gauges that begin blinking bright red when preset
temp ceilings are exceeded, making solo testing like this practical. We also hooked up our blowby
meter, which measures in CFM the compressed charge that gets by the four sets of piston rings.

Yamaha asked us to not do any full power runs until well into the break-in session, so we can’t
report the HP difference on this particular engine from brand new to eight hours of run time.

The plan was to run WOT for 15 minutes at each S00-RPM step from 3000 RPM to 10,000 RPM,
then the remaining 4+ hours steady state WOT at 8000 RPM. This would have been fine on an
engine dyno where engine and exhaust are removed from the chassis. But the twin exhaust pipes
routed above the rubber track would prove to be an unforeseen problem. On the trail, the tunnel
and exhaust are well cooled by snow, but on the dyno with the chassis strapped tightly to the table,
we had a problem. Anyone who has watched a four-cycle engine run steady state at full throttle on
the dyno can appreciate glowing cherry-red exhaust systems. Glowing pipes are great fun to watch.
But since the RX1’s pipes are well hidden by heat shields etc I forgot about them.



Fortunately, it took us all of day three to make connectors/ adaptors/ temp probes etc. and
reprogram the dyno computer. So it was dark outside before the break-in could begin. With the
overhead door open above the dyno chassis table partially blocking the florescent lights, it’s not too
well lit during testing at night. So, at about 10 minutes into the first WOT step I couldn’t help but
notice the bright orange glow that I saw through an access hole in the right side of the tunnel.
Shutting the engine down quickly, I discovered that the rubber track was on fire, ignited by the
radiant heat of the glowing exhaust system. Black smoke and flames billowed out the back of the
sled, which I quickly extinguished with a nearby water hose. Upon inspection, the only damage to the
track was one crispy center lug and one small area on the track where the rubber was burned down
to the Kevlar belts, and their was surely damage to my heart since this was my first real crackling
dyno fire in 15 years. Fortunately, it looked much worse than it really was.

So, the remainder of the test was done with blower air redirected to the tunnel area, and frequent
visual monitoring of the brightness of the pipes. I determined that 80% load (setting the throttle at
80% of peak torque) was a safe level where the track would stay reasonably cool, but there was
plenty of load to seat the rings further if that was possible. Most of the eight hour run time was with
the SuperFlow break-in cycler which gradually increases and decreases revs automatically (in this
case from 4000 to 9000 RPM). A total of 32 gallons of 87 octane gas was used, and 16,200 gallons of
metered water were used to cool the engine and to load it with the water brake. The last hour of
break-in included twenty or more twenty second full throttle sweeps from low RPM to redline.
Interestingly, our final “certification run” on our 93 octane gas resulted in 136.3 HP. I had been
using 87 octane up until the last jug where I reverted to 93, and by increasing octane six points we
actually lost two HP (we made 138+ HP on 87 octane prior to the switch). At the end of the break-in
session, the blowby registered two-CFM at peak revs, indicating excellent ring seal. Since we know
from previous dyno sessions that the air-efficient Yamaha uses only about 190 CFM to make close to
140 HP (that's about the same amount of airflow required by the Prox700 to make 120HP), we can
say that actual "leakdown" was very close to 1%.

2004 YAMAHA RX1 W/ 8 HRS DYNO BREAKIN TIME, TESTED IN 40 DEGREE F AIR

EngSpd STPTrq STPPwr QilOut Fuel B Time-S RnTime BSFC WitrOut

RPM Clb-ft CHp degF Ib/hr Second  Minute Ib/hph degF
6900 70.7 92.9 181 25.7 36.7 480.3 0.28
7000 721 96.1 181 271 36.7 480.3 0.29
7100 76.6 103.6 182 35.7 371 480.3 0.35
7200 75.5 103.5 182 37.8 37.2 480.3 0.37
7300 77.9 108.3 183 46.1 39.7 480.3 0.44
7400 77.3 108.9 184 451 40.2 480.3 0.42
7500 77.4 110.5 184 45.9 40.6 480.3 0.43
7600 771 111.5 184 48.1 411 480.3 0.44
7700 77.3 113.4 184 47.2 41.5 480.3 0.43
7800 76.6 113.8 183 46.6 41.8 480.3 0.42
7900 77.5 116.5 183 50.8 42.3 480.3 0.45
8000 77.4 117.9 183 50.6 42.7 480.3 0.44
8100 78.1 120.5 185 51.8 43.2 480.3 0.44
8200 77.9 121.6 185 52.9 43.7 480.3 0.45
8300 77.3 1221 185 53.5 441 480.3 0.45
8400 771 123.3 185 52.9 44.5 480.3 0.44
8500 77.5 125.4 186 54.7 44.9 480.3 0.45
8600 77.5 126.8 186 54.5 454 480.3 0.44
8700 76.1 126.1 186 55.2 45.9 480.3 0.45
8800 76.9 128.8 187 55.7 46.3 480.3 0.44

8900 75.7 128.2 187 56.3 46.6 480.3 0.45
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