2010 %2 SkiDoo E-Tec 800 two-stroke by Jim Czekala

“Hill”Billy Howard of Howard’s Inc (SkiDoo, Arctic Cat and Kubota) of Coudersport

PA rushed to get over 400 miles on his new Etec 800 before bringing it to DTR for

testing. The ECU is said to deliver reduced power and extra oil for the first XX hours of

operation, or XX gallons of fuel determined by the advanced ECU, and Billy was
confident that he had gotten through the “breakin” period. So Billy and his good pal

Minesotan and fellow technoid Bobby Donatelle brought the Etec 800 (along with Billy’s
4tec to compare the new Hindle header to the MBRP header—more on that test later next
week) so see what we had for power and fuel economy compared to the 2010 XP80OOR

carbed sled that we tested for the AmSnow/DTR Adirondack Shootout.

Remember, last year when we compared the early Etec 600 to the more conventionally
fuel injected SDI600, the SDI enjoyed a definite midrange and top end power advantage.
Though Billy felt the Etec 800 was quicker than the XP800, he needed to see it on the
dyno. Also, the 09 Etec 600 had excellent low BSFC in the midrange cruising, but had
surprisingly conventionally high .70 1b/hpr BSFC and 12/1 A/F ratio at peak revs WOT.
This suggested that the 09 Etec system might be extremely effective delivering excellent

mileage and low BSFC at up to outboard motor RPMs, but less effective at revs 33%
higher than the RPM that Evinrude Etec outboard motors run at. Or, were Rotax/

Bombardier engineers being extra cautious in year one of the Etec—adding extra fuel at
WOT peak revs to ensure absolute reliability? The only Etec600 we have tested this year

(for the Adirondack Shootout) had 5 more HP with a much leaner LAM1 13.6/1 A/F

ratio. So either the new Etec is working better, or the 2010 factory ECU calibration is
more adventuresome. Good stuff, either way!

Here is a randomly selected dyno test of last year’s Etec600 from either Billy Howard or
Jimmy Cooper:
2009 Etec600

STPTrq STPPwr

EngSpd
RPM
4800
4900
5000
5100
5200
5300
5400
5500
5600
5700
5800
5900
6000
6100
6200
6300
6400

Clb-ft
43.0
44 .4
44 .4
48.4
52.3
52.3
55.9
57.8
58.2
61.1
62.3
63.4
63.6
64.8
64.8
67.0
67.6

CHp
39.3
414
42.2
47.0
51.8
52.8
57.5
60.5
62.1
66.3
68.8
71.2
72.7
75.2
76.5
80.4
82.3

BSFA-B
Ib/hph
0.67
0.73
0.71
0.67
0.63
0.63
0.57
0.58
0.57
0.57
0.56
0.61
0.58
0.63
0.63
0.60
0.58

FulA-B
Ib/hr
25.6
29.3
291
30.3
31.5
32.1
31.7
33.8
34.5
36.5
374
422
40.8
46.3
46.9
47 1
46.7

Fuel A

Ib/hr
129.4
130.1
130.3
129.5
129.5
129.8
129.6
130.4
129.5
127.9
128.4
130.7
129.5
1315
132.1
131.2
130.6

Fuel B
Ib/hr
103.8
100.8
101.2
99.2
98.0
97.7
97.9
96.6
95.0
91.4
91.0
88.5
88.7
85.2
85.2
84.1
83.9

Air2 LAMAF1
scfm Ratio
93 16.1
95 15.8
96 15.7
99 15.1
106 14.8
107 14.7
114 14.8
118 14.9
122 15.1
130 15.1
135 15.0
140 14.7
144 14.5
149 14 .1
151 14.0
155 14.1
158 14.2



6500 66.8 82.7 0.60 47.8 131.4 83.6 160 14.5

6600 57.7 72.5 0.62 43.9 131.0 87.1 152 15.1
6700 57.6 73.5 0.61 43.5 130.6 87.1 152 15.2
6800 58.5 75.7 0.61 45.0 130.5 85.5 154 15.3
6900 65.9 86.6 0.65 54.3 131.3 77.0 163 14.7
7000 66.5 88.7 0.62 53.0 130.0 77.0 164 14.5
7100 67.7 91.5 0.63 56.0 130.9 74.9 169 14.2
7200 68.8 94.4 0.61 56.3 131.4 75.1 172 14.1
7300 72.2 100.4 0.65 63.8 133.6 69.8 180 13.6
7400 75.0 105.7 0.64 66.0 133.3 67.3 187 13.0
7500 75.5 107.8 0.64 67.2 133.2 66.0 189 12.9
7600 77.6 112.2 0.65 70.9 135.3 64.4 195 12.7
7700 77.3 113.3 0.66 72.8 135.0 62.2 199 12.5
7800 77.7 115.4 0.69 76.9 136.1 59.2 205 12.3
7900 774 116.4 0.70 79.1 136.6 57.5 207 12.1
8000 76.6 116.6 0.72 81.2 136.8 55.6 212 12.0
8100 74.6 1151 0.72 80.4 135.8 55.4 213 12.1
8200 70.2 109.6 0.74 79.1 135.6 56.5 212 12.3

We would see quickly that this time, new Etec 800 is equally as powerful as the 2010
XP800, and would show us nearly identical HP curves in both warm and hot engine tests.
SkiDoo tech people tell me the only difference from 09 to 10 is lighter exhaust valve
springs/ calibration. Could last years’ exhaust valves have been staying partly closed to
beyond HP peak? Though 2010 Etec and XP800 peak power is nearly identical, fuel flow
is not—A/F ratio at peak power was 13.3/1 on the Etec and 12/1 on the carbureted XP! Is
the new Etec system functioning better this year allowing such lean mixtures at peak
revs? Remember—the dyno measures airflow and fuel flow mechanically in pounds of
air per hour and pounds of fuel per hour, then does the math and gives us A/F ratio. With
the Etec system, fuel is injected at high pressure directly into the combustion chambers at
just the right time (ie after the piston has closed the exhaust ports on its way up toward
TDC). So while some intake air (measured by the dyno) escapes unused out the exhaust
ports, almost zero fuel escapes from this “short circuiting”. So while our Etec 800 A/F
ratio is leaner than 13/1 at WOT peak revs, the actual mixture being burned in the
combustion chamber is probably closer to 12/1. But both our mechanical dyno meters and
the LM-1 wideband measuring A/F in the muffler are being fooled somewhat by this
precise fuel delivery. Perhaps the wideband sees exhaust mixture changing from 12/1 to
14.5/1 8000 times per minute (133 times per second), and gives us 13.25/1 as an overall
average. But the bottom line is 10% less fuel consumed at WOT by the Etec 800
compared to the XP800.

Also new this year is variable delivery of fuel from the fuel pump. It appears that the new
Etec system controls voltage to the tank mounted pump—varying pumped fuel delivery
very precisely, based upon engine consumption so bypassed fuel remains constant. To
clarify, the dyno fuel flowmeter A measures the fuel flow from the pump to the bypass
regulator, and dyno fuel flowmeter B measures the fuel being returned back to the fuel



tank. The difference (A-B) is the fuel consumed by the engine. Note that on the 09 Etec
600, fuel A measured from the fuel pump is constant like it is on all other sled bypass
systems, and the fuel B returning to the tank diminishes as revs climb. But as you can see
in the following hot-engine Etec800 dyno test, bypassed fuel B remains nearly constant
while fuel A rises with engine demand. Why would the Bomabardier/ Rotax people desire
to have constant flow of bypassed fuel? One idea that we might consider is that the Etec
ECU is said by Bombardier to be cooled by the fuel from pump to engine and bypass.
The fuel line from the pump to the bypass is directed through the right side of the ECU,
then exits out the left side of the ECU. If the “too hot” ECU gets cooled by the cold fuel,
then the fuel certainly must get preheated by the ECU. At low demand cruising, the fuel
will travel lazily at only 80-90 Ib/hr through the ECU, thus becoming warmer than it
would be at peak revs where fuel velocity through the ECU heat exchanger is about
double, with gross flow A at up to 178 Ib/hr. Why even think about fuel temperature?
Warmer fuel is easier to vaporize, and the tinier the fuel droplets become after leaving the
injector tips at 50 microns (10 microns is said by Kevin Cameron to be the target size for
the most complete combustion), the more completely it will burn, resulting in lower CO
emissions and lower BSFC. Conventionally injected and carbureted fuel has the
opportunity to be blasted into tinier, more burnable droplets by high velocity intake/
crankcase air, but then the short circuiting of the intake charge will allow fuel to escape
out the exhaust ports along with the wasted air. But direct injected fuel has less time to
vaporize and sees mostly velocity/ turbulence from squish. But DI fuel may be helped to
vaporize by being blasted onto fairly hot engine parts (Chrysler has used a patented direct
injection method that aims the injected fuel directly at the hot exhaust valve). Preheated
fuel may help this process! And, hotter vaporized fuel will have wider explosive limits
(from rich to lean) which may make clean running possible at mixtures even leaner than
17/1 which normally creates burbles and misfires ( ask most 2010 Polaris Dragon 800
owners about this! More to post on this most difficult subject tomorrow). And since both
CO and NOx emissions are low at @ 17/1 A/F ratio, then operating in this range seems
ideal for cruising for best mileage and lowest emissions. Warmbh fuel might just help
allow ECU calibration at 17/1 during cruise (and emissions testing) where occasional
blips to 18 or 19/1 would inevitably occur, without misfire. Only surmising here, but fun
to do!

Here is the Etec 800 with peak coolant temperature over 140 degrees F:
EngSpd STPTrqg STPPwr BSFA-B FulA-B Fuel A Fuel B LAMAF1 Air 2

RPM Clb-ft CHp Ib/hph Ib/hr Ib/hr Ib/hr Ratio scfm
6000 72.7 83.1 0.72 58.1 148.0 89.9 14.26 180
6100 73.1 84.9 0.76 62.5 149.1 86.6 14.11 182
6200 77.0 90.9 0.73 64.7 153.1 88.4 13.96 194
6300 79.0 94.8 0.72 66.3 154.8 88.5 13.90 203
6400 79.4 96.7 0.72 68.1 156.0 87.9 13.92 207
6500 82.7 102.3 0.69 68.8 155.3 86.5 13.94 214
6600 83.7 105.2 0.69 71.0 154.3 83.3 13.99 218
6700 86.4 110.3 0.67 71.5 154.3 82.8 14.04 223
6800 89.6 116.0 0.63 71.0 153.9 82.9 14.04 228
6900 92.4 121.4 0.63 74.4 157.5 83.1 13.99 236
7000 93.7 124.9 0.61 74.4 159.5 85.1 13.97 242

7100 95.7 129.4 0.59 74.8 159.7 84.9 13.89 244



7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400

96.0
98.5
98.5
99.5
99.4
100.7
102.3
103.6
104.0
103.2
98.9
89.7
87.4

131.6
136.9
138.8
142.0
143.8
147.7
152.0
155.8
158.4
159.1
154.4
141.7
139.9

0.59
0.58
0.57
0.58
0.59
0.56
0.56
0.56
0.56
0.57
0.55
0.61
0.60

75.9
76.9
77.7
80.5
82.2
80.4
83.0
84.4
86.7
88.6
83.5
83.9
82.2

160.2
159.9
160.9
162.0
163.2
165.2
167.8
172.1
174.5
175.6
172.6
171.2
169.8

84.3
83.0
83.2
81.5
81.0
84.8
84.8
87.7
87.8
87.0
89.1
87.3
87.6

13.80
13.56
13.45
13.31
13.31
13.23
13.17
13.11
13.04
13.02
13.12
13.26
13.29

247
251
253
256
259
262
265
270
272
275
275
273
273

After cooling the engine considerably, we began this test (and all subsequent tests) at 80
degree F coolant, winding up at peak power RPM at 120 degree F coolant. This gave us
much better power through the whole powerband.

Etec 800 tested at 120 degree F coolant temperature
STPTrq 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
8200
8300

Clb-ft
84.8
84.7
86.7
86.1
86.4
87.3
87.1
87.7
92.7
95.6
95.5
98.4

100.3

100.7

101.4

102.1

102.1

105.4

105.7

108.0

107.2

105.6

102.2
94.5

CHp

96.9

98.3
102.4
103.3
105.3
108.1
109.5
111.8
120.0
125.6
127.3
133.0
137.6
139.9
142.8
145.8
147.7
154.5
157.0
162.5
163.3
162.9
159.5
149.3

BSFA-B
Ib/hph
0.58
0.56
0.56
0.56
0.55
0.55
0.56
0.57
0.59
0.60
0.59
0.58
0.58
0.57
0.55
0.55
0.54
0.55
0.55
0.55
0.53
0.54
0.56
0.59

FulA-B
Ib/hr
54.7
53.8
55.9
55.9
56.2
58.3
60.3
61.8
69.5
73.2
72.6
75.5
77.7
77.5
771
78.4
78.2
82.9
83.8
87.2
85.1
85.4
86.4
85.4

Fuel A

Ib/hr
143.5
141.8
142.6
142.8
147.9
148.6
149.3
150.2
160.6
162.6
163.1
166.2
168.8
168.7
168.2
168.2
167.8
171.7
173.7
176.1
175.6
175.3
176.5
176.0

Fuel B LAMAF1

Ib/hr
88.8
88.0
86.7
86.9
91.7
90.3
89.0
88.4
911
89.4
90.5
90.7
911
91.2
91.1
89.8
89.6
88.8
89.9
88.9
90.5
89.9
90.1
90.6

Ratio
15.38
15.14
15.04
15.06
15.16
14.97
14.94
14.92
14.74
14.47
14.45
14.18
13.90
13.84
13.67
13.58
13.58
13.50
13.50
13.33
13.29
13.34
13.40
13.38

Air 2
scfm
190
192
198
199
207
212
218
222
237
244
245
251
255
257
259
263
264
270
273
275
278
281
280
278

I should note here that all of these tests were done with my dyno airbox fitted to the Etec
engine to enable us to measure airflow CFM. This is a modified XP800 airbox with the
stock forward inlet sealed, and a wide open 4” diameter tube epoxied to a large hacked



opening on the left side with the SuperFlow 4” diameter trumpet shaped airflowmeter
fitted. This is zero restriction, and as we can show here the stock airbox has little, if any,
restriction and pressure drop. We went back to the stock airbox and backed the prior
dyno-airbox 163.3HP dyno test with a 163.9HP stock airbox dyno test. Here is a graph of
those two dyno tests, back to back. Please show this to anyone who wants to sell you a
high dollar, “high flow” airbox for this engine!

Etec800 compare stock airbox system vs wide open dyno airbox

black Stock airbox system, red dyno airbox wide open with 4" inlet

— | —
etec8f;: STPPwr- CHp etecBe; STPPwr- CHp

160
150
140
130
120
110
100
90

7000 7250 7500 7750 8000 8250 8500

EngSpd RPM (Sorted)
02/19/10 SuperFlow WinDyn™ V 17:00:53

Here is a graph showing how identical the Etec800 is to the 2010 XP800 that we tested
earlier for the Adirondack Shootout, both with hot engine and normal operating
temperature. The only difference is the way the exhaust valves are controlled at low RPM
WOT at different operating temps:



Compare 2010 Etec 800 to 2010 XP800
Green Etec8 hot, Red XP8 hot, Blue Etec8 warm, Purple XP8 warm

—/ R | Em— |
ETECSE as10xp8b etec8c AS10XP8A
EngSpd RPM

6000 6250 6500 6750 7000 7250 7500 7750 8000 8250 8500

150

125

100

75

6000 6250 6500 6750 7000 7250 7500 7750 8000 8250 8500
EngSpd RPM
02/20/10 SuperFlow WinDyn™ v 14:19:00

Back to our 163.3HP stock baseline, we began installing some exhaust parts that Billy
and Bobby had in their arsenal. First was a DynoPort XP800 single pipe that they
attached onto the stock Y pipe. This one has been successful on the XP800 in adding
midrange and top end power. But here the DynoPort pipe reduced airflow just a bit, and
because no one has created a fuel tuner for the Etecs just yet (I am lobbying hard for the
Power Commander people to invest the resources to do this for next year), we are stuck
with fixed stock fuel flow. The DynoPort single add a couple of HP, but as we can see the
average A/F ratio was richer, at 12.5/1. Had we been able to reduce top end Etec fuel
flow, this may have been more like 3-4 HP. But here is the too-rich dyno test:

Stock Etec 800, stock Ypipe and muffler, DynoPort XP800 single pipe
EngSpd STPTrq STPPwr BSFA-B FulA-B Fuel A FuelB LAMAF1 FuelP
RPM Clb-ft CHp Ib/hph Ib/hr Ib/hr Ib/hr Ratio psig
6100 72.7 84.5 0.74 60.7 153.8 93.1 15.30 43.8
6200 76.2 90.0 0.72 63.0 155.4 92.4 14.47 43.8
6300 79.9 95.9 0.68 63.3 155.2 91.9 14.02 43.7
6400 82.1 100.0 0.68 65.9 156.9 91.0 13.94 43.7
6500 82.6 102.2 0.69 68.8 158.9 90.1 13.92 43.8
6600 85.1 106.9 0.67 69.7 162.7 93.0 13.87 43.8
6700 87.9 112.2 0.64 69.4 162.7 93.3 13.87 43.8
6800 93.0 120.4 0.61 71.0 163.6 92.6 13.84 43.7
6900 92.8 121.9 0.59 69.9 163.0 93.1 13.84 43.7

Air1+2
scfm
178
187
197
206
208
217
223
231
232



7000 96.8 129.0 0.58 73.2 163.0 89.8 13.87 43.7
7100 96.6 130.5 0.57 72.4 162.6 90.2 13.84 43.7
7200 98.3 134.8 0.60 77.9 165.7 87.8 13.56 43.7
7300 99.3 138.0 0.59 79.2 169.6 90.4 13.36 43.8
7400 99.5 140.2 0.58 791 169.8 90.7 13.31 43.8
7500 101.1 144.3 0.55 77.6 169.3 91.7 13.11 43.8
7600 100.9 146.0 0.56 79.6 170.3 90.7 13.07 43.8
7700 103.8 152.2 0.55 81.6 169.8 88.2 12.83 43.6
7800 107.5 159.7 0.54 83.9 174.2 90.3 12.66 43.8
7900 108.8 163.6 0.55 87.3 176.6 89.3 12.56 43.6

8000 108.4 165.1 0.55 88.5 178.3 89.8 12.50 43.6
8100 107.3 165.4 0.53 84.6 176.0 914 12.58 43.6
8200 103.7 161.8 0.55 85.8 176.1 90.3 12.68 43.3

8300 95.9 151.5 0.57 84.7 177.3 92.6 12.73 43.2

Next we fitted a new BMP (Bikeman Performance) stamped and welded Ypipe designed
for the new XP800 and Etec800 both with larger diameter bolts securing the Ypipe to the
cylinders. This new BMP Ypipe has a thicker flange with slots instead of bolt holes on
the bottom to ease installation. Also notable is the smooth inside radius between the
cylinders in the crotch of the “Y” instead of the v-shaped cleavage that earlier designs
exhibited. This was a production piece, ceramic coated and devoid of hand polishing for
best dyno test results. Instead, there was one dandy weld goober on the inside of the mag
side that indicated surely that this was not a “one-off”. Amazingly, airflow increased 4%
with this Ypipe (airflow is not shown because I failed to record the dyno airbox run with
flowmeter fitted—this is an identical followup dyno test with stock airbox) but because
of our fixed Etec 800 fuel flow A/F ratio leaned out to a HP reducing 14.4/1. The added
airflow is there, but without the added fuel HP could not be increased. We should note
that with Billy’s pump 93 octane pump gas, no knock was detected even with this leaner-
than-stock A/F ratio!

Stock Etec 800, BMP Ypipe, stock pipe and muffler: way too lean
EngSpd STPTrq STPPwr BSFA-B  FulA-B Fuel A Fuel B LAMAF1 FuelP

RPM Clb-ft CHp Ib/hph Ib/hr Ib/hr Ib/hr Ratio psig
6000 74.9 85.6 0.65 54.3 153.5 99.2 18.46 43.7
6100 76.8 89.1 0.68 59.2 157.4 98.2 17.10 43.8
6200 76.8 90.6 0.67 59.3 157.4 98.1 16.89 43.8
6300 78.9 94.7 0.66 60.5 158.4 97.9 15.91 43.8

6400 82.4 100.4 0.64 62.6 158.5 95.9 15.55 43.7
6500 86.2 106.7 0.64 66.0 159.2 93.2 15.43 43.6
6600 88.5 111.2 0.62 67.0 158.4 91.4 15.33 43.6
6700 90.9 116.0 0.60 67.5 158.8 91.3 15.23 43.6
6800 91.3 118.1 0.59 68.2 158.9 90.7 15.20 43.5
6900 93.2 122.5 0.57 68.2 160.1 91.9 15.20 43.6
7000 96.4 128.5 0.56 70.4 163.6 93.2 15.08 43.9
7100 96.5 130.5 0.55 70.2 162.9 92.7 15.04 43.9
7200 102.4 140.3 0.55 75.1 164.4 89.3 14.53 43.8
7300 102.9 143.0 0.54 74.5 163.9 89.4 14.33 43.8

239
240
244
247
249
252
253
256
263
265
269
271
273
272



7400 102.4 144.2 0.53 73.5 162.9 89.4 14.35 43.7
7500 101.2 144.6 0.50 70.7 158.7 88.0 14.48 43.5
7600 102.0 147.6 0.52 74.3 162.2 87.9 14.62 43.5
7700 103.3 151.5 0.51 74.5 163.5 89.0 14.87 43.5
7800 106.5 158.2 0.53 81.2 170.6 89.4 14.87 43.6
7900 107.4 161.6 0.52 81.7 171.8 90.1 14.58 43.6
8000 107.4 163.7 0.53 83.7 172.9 89.2 14.38 43.4
8100 104.2 160.6 0.54 84.1 176.6 92.5 14.24 43.4
8200 96.6 150.8 0.58 84.1 175.2 911 14.09 43.3
8300 90.2 142.6 0.61 83.7 172.5 88.8 13.97 43.0

The only way we could get the A/F ratio back in line with the BMP Ypipe was with the
DynoPort XP800 single pipe—the combo of the BMP Y pipe and this single pipe with
the stock muffler proved to be an ideal mix for best HP with the fuel flow we are for now
stuck with! Here it is, great power from a stock engine with this exhaust and stock
muffler. When we have control of the fuel later this year by the Power Commander
people, or other EFI tuners we will be able to see what power is achievable with the 4%
airflow increase that the BMP Ypipe gave us with the stock pipe (4% HP increase with
4% more fuel flow?). Stay tuned to DTR for more.

Stock Etec800, BMP Y pipe and DynoPort XP800 single pipe, stock muffler.
EngSpd STPTrq STPPwr BSFA-B  FulA-B Fuel A Fuel B LAMAF1 Air 2

RPM Clb-ft CHp Ib/hph Ib/hr Ib/hr Ib/hr Ratio scfm
5900 73.6 82.7 0.70 56.0 151.2 95.2 16.27 175
6000 72.4 82.7 0.70 56.3 151.2 94.9 16.16 175
6100 72.1 83.7 0.70 57.0 151.6 94.6 16.11 177
6200 73.1 86.3 0.69 58.0 152.9 94.9 16.03 180
6300 79.5 954 0.71 65.4 157.4 92.0 14.77 197
6400 83.7 101.9 0.65 64.1 157.2 93.1 14.48 208
6500 86.6 107.2 0.67 69.5 160.9 914 14.35 218
6600 87.7 110.2 0.65 69.4 162.0 92.6 14.35 221
6700 91.0 116.1 0.63 71.0 162.7 91.7 14.26 228
6800 94.4 122.3 0.59 69.8 163.9 94.1 14.23 236
6900 94.0 123.5 0.58 69.5 163.4 93.9 14.23 238
7000 94.9 126.4 0.57 69.8 163.4 93.6 14.21 241
7100 99.9 135.0 0.57 74.4 163.9 89.5 14.16 250
7200 103.2 141.4 0.55 75.0 168.2 93.2 13.84 254
7300 103.8 144.2 0.55 76.6 169.3 92.7 13.72 257
7400 104.5 147.2 0.55 78.8 168.5 89.7 13.58 259
7500 105.5 150.7 0.52 76.7 166.8 90.1 13.51 262
7600 106.3 153.9 0.52 78.5 169.8 91.3 13.46 264
7700 106.8 156.5 0.52 78.6 169.5 90.9 13.45 266
7800 110.3 163.8 0.53 84.7 173.0 88.3 13.36 273
7900 111.4 167.6 0.54 87.4 175.8 88.4 13.23 278
8000 111.7 170.1 0.52 86.7 176.1 89.4 13.12 281
8100 108.7 167.7 0.53 86.8 177.6 90.8 13.17 279

8200 103.4 161.5 0.54 85.1 175.6 89.4 13.23 283




Here is some part throttle data we acquired with the stock exhaust system. This is with

the SuperFlow dyno control set for a particular RPM, the throttle opening gradually

increased, and data recorded to show BSFC and A/F ratio in various trail riding

conditions. This shows how low emissions and high MPG can go hand in hand.b

Etec 800 Part throttle test, 4500, 5500 and 6500 RPM cruising
STPTrq STPPwr

EngSpd
RPM
4533
4517
4544
4542
4530
4535
4509
4550
4491
4526
4544
4521
4530
5538
5568
5567
5576
5576
6506
6572
6819
6495
6560
6542
6489
6510
6467
6293

Clb-ft
30.1
30.8
31.4
36.8
37.4
42.1
42.1
47.7
481
57.3
57.5
63.5
63.3
37.4
45.5
47.6
49.5
51.9
34.7
35.2
38.7
51.0
60.8
70.7
45.4
38.9
35.1
32.7

CHp
26.0
26.5
27.2
31.8
32.2
36.3
36.2
41.3
411
494
49.8
54.6
54.6
39.5
48.2
50.5
52.6
55.1
43.0
44.0
50.3
63.1
76.0
88.0
56.1
48.3
43.2
39.2

BSFA-B
Ib/hph
0.48
0.44
0.48
0.45
0.52
0.52
0.47
0.46
0.48
0.49
0.51
0.55
0.53
0.41
0.37
0.46
0.48
0.54
0.46
0.45
0.50
0.42
0.43
0.43
0.42
0.42
0.45
0.36

FulA-B
Ib/hr
121
11.3
12.8
13.9
16.3
18.4
16.5
18.6
19.2
23.8
24.7
29.4
28.1
15.9
17.6
22.7
24.7
28.7
19.2
19.2
24.3
25.9
31.7
37.3
22.9
19.8
18.7
13.5

Fuel A
Ib/hr
93.5
92.8
92.7
100.4
101.2
101.2
100.5
100.5
100.8
107.7
108.2
115.2
115.3
99.5
107.8
108.1
108.3
110.6
108.0
108.3
108.0
113.7
115.4
121.8
108.8
107.0
101.6
101.4

Fuel B LAMAF1

Ib/hr
81.4
81.5
79.9
86.5
84.9
82.8
84.0
81.9
81.6
83.9
83.5
85.8
87.2
83.6
90.2
85.4
83.6
81.9
88.8
89.1
83.7
87.8
83.7
84.5
85.9
87.2
82.9
87.9

Ratio
18.88
18.81
18.64
17.79
17.44
17.00
16.86
16.79
16.84
16.45
16.30
15.31
15.21
14.75
14.84
15.04
15.20
15.08
17.30
17.18
17.32
16.88
17.22
16.32
16.49
16.20
15.86
16.50

Air 2
scfm
51
51
52
61
61
70
71
82
82
96
96
113
113
70
87
92
98
103
87
87
101
110
129
150
96
84
76
67









