2010 Arctic Cat F8

Here is our first production 2010 Arctic Cat F8, sent to DTR by Arctic Cat and delivered
by D&D, on their way to the Novi, MI show, and tested on a dry cool day in early
November. We had to run a series of hot engine dyno tests quickly that day for Cat’s
marketing people to use for some ad material that was going to press that day (that is
being confident). That day we got 163.1 HP, and I emailed the SuperFlow data files the
Arctic Cat people could say this was an independent test by DTR who has no agenda
other than reporting facts, and not a number created by marketing people. Consumers,
understandably, are leery.

After that session, I had to pull the sled off the dyno for other scheduled tuning.

The next week, I put the F8 back on the dyno to test a D&D Ypipe and single pipe Dale
had left me.

During this session we had air density very similar to the prior session, and power was
nearly identical.

As the data shows, the fuel flow and A/F ratio is more conservative than the
preproduction sled we tested last February, but HP is very similar. Cat insiders suggest
the only difference from preproduction to production was the stock muffler—surely
quieter, perhaps even adding some HP. Modern factory mufflers are created by smart
engineers, to obtain max power with the lowest dB. Our experience here over the past 10
years has been that it is difficult for the most loud can mufflers to match the stock
muffler’s HP. Those few can makers who actually do R&D on instrumented dynos are
pleased if they can match the modern stock muffler’s HP. Those who blindly weld up
glasspacked cans to fit sled chassis’ usually lose HP. Ifthey are less restrictive than the
optimal stock mufflers, backpressure in the tuned pipe will drop below optimal, too much
air/fuel mixture escapes out the exhaust port and power drops. If they are too restrictive
that will be even worse—excessive backpressure causes those deto-producing active
radicals (created in hot combustion chamber gases) to remain in the combustion
chambers instead of being swept out the pipe. Airflow drops, horsepower is reduced, and
knock can easily occur.

I used Arctic Cat EFI software to measure coolant temp and exhaust temperature in the
center section of the pipe during the testing. Dale Roes thought they used 93 octane gas
to fill the tank, but we would discover later that it was actually 87 octane.

Here is the new 2010 F8, brand new with only and hour of run time from the previous
session and an hour of run time prior to deliver here. The ECU records lots of important
data, including peak engine speed achieved with very cold coolant, so let that engine
warm up!



With carbureted sleds, having identical coolant temperature and identical pipe center
section temperature from test to test is critical in achieving the <1/2% repeatability we
need to properly assess sled engines and aftermarket components.

EFI sleds require even more attention to coolant and pipe center section temps to create
optimal and repeatable HP. Both have a major influence on the Cat’s engine timing. For
example, the Cat ECU will retard timing if center section temp is lower than optimal to
try to heat the pipe. By doing that, peak HP suffers so that more energy can be sent to the
exhaust pipe, in an effort to optimize tuning, instead of heating and expanding the air in
the cylinders/ combustion chambers. Air density is another variable that we have little
control over, and surely effects the engine tuning depending on how the factory engine
calibrators calibrate. It is said that EPA testing is done at 70 degrees F. It is conceivable
that there might be a special 70 degree F calibration, much leaner than we might see at
lower temps. On this day, the air temperature was around 40 degrees F. I hope that by the
week after next we get real cold temperature so we can see how our Adirondack Amsnow
Shootout F8 is tuned.

By ensuring that coolant temp was peaking at close to 120 degrees F and exhaust temps
at 1050-1100 degrees F we repeated this power within a few tenths of a HP over three
dyno tests. Due to less than perfect sealing somewhere between the dyno airflowmeter
and the engine, airflow SCFM appears lower than actual. Note the difference between the
LM1 wideband readings (LAMAFT1) and the mechanically measured and computed
readings (A/F A). Since the variable here is the airflow meter sealing as opposed to fuel
flow and wide band, the repeatable airflow SCFM is included to assess the Ypipe and
single pipes we would test later.

2010 F8 all stock
EngSpd STPTrq STPPwr BSFCA Fuel A AlF A LAMAF1 FuelP Air 2

RPM Clb-ft CHp Ib/hph Ib/hr Ratio Ratio psig scfm
6400 93.1 113.5 0.56 62 13.08 13.1 43.1 177
6500 93 115.1 0.57 63.8 12.92 13.2 43 180
6600 93.3 117.3 0.59 67 12.56 13.2 43 184
6700 93.2 119 0.59 68.2 12.58 13.2 43 187
6800 92.4 119.7 0.59 68.8 12.52 13.2 43 188
6900 92.1 121 0.58 68.5 12.68 13.2 43 190
7000 95.9 127.9 0.6 73.7 12.45 13.2 42.9 200
7100 95.5 1291 0.59 74.2 12.41 13.2 43 201
7200 98.2 134.6 0.6 78.2 12.19 13.1 42.8 208
7300 99 137.7 0.61 80.8 12.02 13.1 42.9 212
7400 99.2 139.8 0.6 81.2 12.04 13 42.9 213
7500 98.8 141.1 0.6 81.7 12.05 13 42.8 215
7600 104.1 150.6 0.63 91.6 11.34 12.9 42.6 227
7700 105.8 155.2 0.62 93.9 11.16 12.7 42.6 229
7800 107.4 159.5 0.64 98.5 10.75 12.4 42.6 231
7900 108.3 162.9 0.65 102.6 10.4 12.1 42.6 233

8000 106.6 162.3 0.66 103.9 10.31 11.8 42.5 234



8100 104.4 161 0.67 104.1 10.29 11.7 42.5 234
8200 101.5 158.5 0.68 104.9 10.18 11.5 42.4 233
8300 95.9 151.5 0.72 105.8 10.03 11.4 42.4 232

Next we used a DynoJet Power Commander V to lean out fuel flow approximately 8% at
peak HP and caused HP to rise accordingly. A properly tuned Boondocker can achieve
similar results. Here, we have created even higher exhaust temperature perhaps making
the ECU even happier. The 8 Ib/hr that has been removed from the air flow was not
contributing to HP—it was only vaporizing, absorbing heat and taking up room in the
combustion chambers, displacing O2 and hence the higher airflow CFM recorded with
reduced fuel flow. For DTR subscribers who have PCVs on the 2010F8, I can email the
map that created this fuel curve.

2010 F8 all stock with reduced top end fuel flow 167
EngSpd STPTrq STPPwr BSFCA FuelA A/F A LAMAF1 FuelP Air 2

RPM Clb-ft CHp Ib/hph Ib/hr Ratio Ratio psig scfm
6000 89.2 101.9 0.70 69.9 10.90 13.7 42.7 166
6100 88.9 103.3 0.70 71.2 10.80 13.5 42.7 168
6200 90.5 106.8 0.63 66.2 11.84 13.4 42.9 171
6300 914 109.6 0.55 59.5 13.43 13.5 42.9 175
6400 92.9 113.2 0.56 62.0 13.22 14.0 42.9 179
6500 92.7 114.7 0.55 61.7 13.46 14.3 42.8 181
6600 92.6 116.4 0.58 66.1 12.86 14.8 42.8 186
6700 92.0 117.3 0.58 67.2 12.81 14.8 42.7 188
6800 90.9 117.7 0.60 69.1 12.63 14.7 42.7 191
6900 92.2 1211 0.60 71.2 12.56 14.6 42.7 195
7000 93.8 125.0 0.61 74.7 12.43 14.3 42.7 203
7100 93.5 126.4 0.62 76.7 12.12 14.2 42.6 203
7200 93.9 128.8 0.62 78.3 12.21 14.0 42.7 209
7300 94.3 131.1 0.61 79.2 12.18 13.8 42.6 211
7400 95.5 134.6 0.62 82.6 11.94 13.7 42.5 215
7500 95.2 136.0 0.62 82.6 11.97 13.7 42.5 216
7600 95.8 138.6 0.61 83.6 11.94 13.6 42.6 218
7700 105.8 155.1 0.60 91.7 11.64 13.0 42.3 233
7800 106.2 157.7 0.59 92.5 11.57 12.9 42.3 234
7900 108.0 162.5 0.59 94.0 11.48 12.6 42.2 236
8000 108.4 165.2 0.57 92.5 11.65 12.5 42.2 235
8100 108.3 167.1 0.57 93.6 11.55 12.4 423 236
8200 106.8 166.8 0.59 96.1 11.28 12.4 42.3 237
8300 105.0 165.9 0.58 94.9 11.35 12.4 42.3 235
8400 100.8 161.3 0.6 95.7 11.17 12.4 42.3 233

8500 95.1 153.9 0.63 95.0 11.11 12.3 42.3 230



D&D sent along a Ypipe and single pipe to fit to the new F8 with stock muffler. Back to
the stock ECU fuel flow, the D&D Y pipe added good midrange airflow CFM and HP,
diminishing to 1.5HP added as revs climbed to peak. While midrange HP was improved,
adding the added airflow leaned out the already lean midrange, which mitigated some of
the extra power gain that should have been there. But Dale Roes was bewildered about
the peak HP since on their new Crossfire 800 they got a bunch of power. But here it is on

this day, on this new F8 with no signs of knock protection from the ECU

2010 F8 all stock with stock fuel flow and D&D Ypipe
EngSpd STPTrg

RPM
6400
6500
6600
6700
6800
6900
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400

Clb-ft

94.3
94.5
94.6
94.2
93.6
95.8
96.1
96.5
98.6
98.5
98.5
103.6
105.5
107.6
107.1
108.5
107.7
106.4
104.2
99.1
92.8

STPPwr
CHp

114.9
116.9
118.9
120.2
121.2
125.8
128.0
130.4
135.2
136.9
138.8
148.0
152.6
157.8
159.1
163.2
164.1
164.1
162.7
156.7
148.5

0.56
0.57
0.57
0.57
0.57
0.58
0.57
0.58
0.58
0.59
0.58
0.59
0.59
0.60
0.60
0.61
0.62
0.64
0.64
0.67
0.71

BSFC A Fuel A

Ib/hph Ib/hr

62.6
64.6
65.9
66.5
67.6
70.8
71.9
73.7
771
78.9
79.2
85.5
88.4
92.8
93.6
97.4
99.7
101.8
102.4
102.9
102.7

A/F A
Ratio

13.24
13.07
13.11
13.20
13.14
13.00
13.08
12.95
12.74
12.63
12.69
12.21
12.01
11.60
11.51
11.19
10.86
10.67
10.57
10.47
10.36

LAMAF1
Ratio

15.7
15.5
15.2
15.0
14.8
14.6
14.5
14.3
14.1
14.0
13.8
13.8
13.4
131
13.0
12.5
12.2
12.0
11.8
11.6
11.5

FuelP
psig

42.0
42.0
42.0
42.0
42.0
42.0
41.9
41.9
41.8
41.7
41.8
41.6
41.6
41.5
41.5
41.4
41.3
41.3
41.3
41.3
41.2

181
184
189
192
194
201
205
208
215
218
219
228
232
235
235
238
236
237
236
235
232



Compare F8 airflow and HP between Y pipes with stock tuned pipe
BLUE STOCK RED D&D Y PIPE
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Here’s the stock F8 with D&D Ypipe and the new D&D single pipe with the stock quiet
muffler. Here I ran into midrange knock on the gasoline in the tank, which Dale
discovered was 87 octane that they use for motorcycles and quads that they sell. Dale
thought that they had gotten their refill of 93 octane to start the sled season, but that
hadn’t actually arrived. So 87 is what it was. The D&D single is tuned to peak at low
revs, to give the on-off-on trail riders that instant yank that low RPM HP gives them. This
creates massive cylinder filling and torque at low revs, and created too much effective
compression for the low octane gas we had. The new F8 ECU is very effective in
preventing damage from detonation, and it showed here. I was trying to watch the dyno
data during each test, and it was difficult to observe the timing retard resulting from
clicks of detonation. But the engine would climb to 7800 and drop dead, fuel flow would
drown the engine, and a rev limiter would kick in there. Here is a low octane, too-high
HP dyno test, with apparent clicks of detonation causing this engine protection. On the
dyno we accelerate slowly at WOT from low RPM to peak revs, and the added airflow
with lean midrange fuel with the exhaust valves at least partially closed preventing active
radicals from being swept out. This can create clicks of deto that the ECU senses and
then protects the engine by pulling timing and then dumping extra fuel into it then
lowering the rev limit to 7800! In the field, those exhaust valves open immediately as
the throttle is whacked open. So this combination that gave us fits on the dyno might be
totally OK in the field even on D&D’s 4-wheeler gas. For reference, and only to show F8
owners what might happen when you experience severe knock in the field, here is a hot
100 RPM/ second acceleration test that caused the engine to go into full protection mode.
The real beauty of this experience is that, without the very dandy knock protection, this
engine would have surely would have suffered damage. But today, I was able to torture
this engine with many, many clicks of deto with no ill effects other than the extra hours it
took to figure this out.



2010 F8, all stock w/ stock fuel flow and 87 octane, D&D Ypipe, D&D single pipe,
full detonation protection mode

EngSpd STPTrq STPPwr BSFCA FuelA AFA LAMAF1  FuelP Air 2

RPM Clb-ft CHp Ib/hph Ib/hr Ratio Ratio psig scfm
6200 96.4 113.8 0.53 59.3 13.29 12.5 42.9 172
6300 95.8 114.9 0.54 60.1 13.19 12.6 42.9 173
6400 95.4 116.2 0.54 61.4 13.14 12.8 42.9 176
6500 94.8 117.3 0.56 64.1 12.79 12.8 42.9 179
6600 94.2 118.3 0.57 65.6 12.67 12.8 42.9 182
6700 92.9 118.6 0.58 67.0 12.63 12.7 42.8 185
6800 91.9 119.0 0.59 68.7 12.49 12.6 42.9 187
6900 91.9 120.8 0.59 68.8 12.53 12.6 42.9 188
7000 99.5 132.6 0.57 73.2 12.77 12.6 42.8 204
7100 99.4 134.4 0.56 731 13.04 12.6 42.8 208
7200 99.9 137.0 0.56 75.5 12.85 12.5 42.7 212
7300 1021 141.9 0.57 78.6 12.62 12.5 42.7 217
7400 103.2 145.4 0.56 79.8 12.49 12.5 42.6 218
7500 102.8 146.8 0.56 80.4 12.46 12.5 42.6 219
7600 109.7 158.8 0.62 95.9 11.22 12.3 42.2 235
7700 1121 164.3 0.66 105.4 10.27 11.9 421 236
7800 111.7 165.9 0.69 110.9 9.80 11.3 42.0 237

After finding out about the fuel mixup, and sucking most of the awful low octane gas
from the tank, I bumped the octane of the gas to 93ish meaning I left some of the original
gas in the tank, and added the 93 octane gas purchased next door at the local car wash. In
addition, I began the dyno test at 7400 RPM with the exhaust valves wide open. Knock
was gone, power climbed and we made this incredible HP from this bone stock 800cc
engine. Note that the longer-than stock D&D single, peaks at a few hundred revs lower
than the stock pipe, where fuel flow is about 3-4% lower than it is at the RPM where the
stock single pipe peaks at.



2010 F8, all stock w/ stock fuel flow and D&D Y pipe and D&D single pipe, no
knock here.

EngSpd STPTrq STPPwr BSFCA Fuel A A/F A FuelP Air 2
RPM Clb-ft CHp Ib/hph Ib/hr Ratio psig scfm

7400 104.2 146.8 0.56 79.6 12.69 42.6 221
7500 104.4 149.1 0.55 79.5 12.69 42.6 220
7600 109.1 157.8 0.56 86.1 12.12 42.5 228
7700 113.9 167.0 0.58 93.9 11.40 42.5 234
7800 114.8 170.6 0.58 96.6 11.11 42.4 234
7900 113.8 171.2 0.60 100.0 10.77 42.4 235
8000 111.9 170.4 0.62 102.1 10.56 424 236
8100 1071 165.2 0.64 103.0 10.44 423 235

Over 170 HP with a stock 800cc engine is amazing output, on pump gas, in the year
2010. Dale was pleased with that because they got the same 170 HP out of their Crossfire
800 with the same D&D Y pipe and the Crossfire single pipe. But being concerned about
the Y pipe comparison on the F8, Dale brought their new Crossfire 800 a few days later
to show me the D&D Y pipe compared to the stock Y pipe on it. And, as we’ll see after I
post the rest of the story, the identical Y pipe that made only a couple of HP on the F8
made about four times as much HP on the identical Crossfire engine with an identical
stock Y pipe! But with both the D&D Ypipe and the D&D single pipe, peak power was
nearly identical on the F8 and Crossfire! Stay tuned for more on this.






