2014 Yamaha SR Viper with Excell Stainless muffler and XV7
intake mod. Jim Czekala

Aaron Excell of Hubbardsville, NY (www.excellmotorsports.com and
www.excellmotorsportspark.com ) brought his new stainless steel glasspack muffler and
“XV7” intake mods to DynoTech Research to test on a new Yamaha 2014 SR Viper.

Aaron had come to DTR last winter with a beautifully fabricated prototype stainless steel
equal length long tube header to test on the Viper, only to be disappointed in the results
with either the stock or free flowing Excell muffler. During that session, it became
obvious that the biggest gain resulted from reducing exhaust backpressure of the stock
muffler. It seems like the three cylinder Yamaha engine’s stock header is well tuned for
operation in the 6000-9000 RPM range. With that information, Aaron redirected his
efforts to creating intake mods that would remain quiet yet increase airflow, torque and
HP without a substantial increase in intake noise. One part of the Excell XV7 intake kit is
three machined billet aluminum velocity stacks that would prove to add lots of midrange
airflow, torque and HP. And importantly, Aaron created an outside air intake that will
drastically reduce intake temperature/ air density and increase actual observed
(uncorrected) horsepower. Remember, the rule of thumb is that we gain 1% observed
horsepower for every 10 degree F drop in intake charge temperature! While we don’t
know the actual intake air temperature of the Viper in winter riding, it’s safe to say the
stock airbox intake temperature is much higher than outside air. The stock air intake
opening is located on the bottom side of the airbox—situated nastily between the hot
crankcase and the nearly as hot radiator. On the day of this test session, it was over 80
degrees F outside, so at the tail end of the session we utilized our intake air refrigeration
system to show the effect of colder intake air on actual (observed) horsepower on the
Excell “kitted” Viper. All of the test data shown here is with stock fuel flow and 87.3
octane 8% ethanol gasoline (measured with our Zeltex fuel tester). The generous stock
midrange and top end fuel flow was more than adequate for knock-free operation at
WOT—even on very gradual 12 second dyno tests. The A/F ratio is recorded with the
dyno’s Innovate wide band (LamAF1), and the airflow (LM1Air) is estimated by the
dyno computer, based upon measured fuel flow, and the wideband A/F ratio. The dyno
thermometer measured the actual temperature of the air as it entered the airbox on the
bottom side.

Here’s the stock new SR Viper.
EngSpd STPPwr STPTrq BSFA B FulA B LamAF1 LM1Air  AirlnT ExhPrs
RPM CHp Clb-ft Ib/hph Ibs/hr Ratio SCFM degF psig

6000 94.0 82.3 0.530 451 11.90 128 89.1 1.1
6100 94.7 81.5 0.528 45.2 11.92 129 89.2 1.1
6200 95.6 81.0 0.525 45.4 12.02 130 89.2 1.1
6300 97.0 80.8 0.520 45.5 12.11 132 89.2 1.1
6400 98.7 81.0 0.514 45.8 12.20 134 89.2 1.1
6500 100.6 81.3 0.509 46.2 12.30 136 89.3 1.2
6600 102.8 81.8 0.502 46.6 12.33 137 89.3 1.3

6700 104.7 82.1 0.498 471 12.32 139 89.3 1.3
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6800 106.3 82.1 0.496 47.6 12.32 140 89.3 1.4

6900 107.4 81.7 0.498 48.3 12.29 142 89.3 1.5
7000 108.2 81.2 0.499 48.8 12.23 143 89.3 1.5
7100 108.9 80.5 0.501 49.2 12.16 143 89.3 1.5
7200 109.5 79.9 0.503 49.7 12.11 144 89.4 1.5
7300 110.3 79.4 0.506 50.4 12.08 145 89.4 1.5
7400 111.6 79.2 0.509 51.2 12.07 148 89.4 1.6
7500 113.2 79.2 0.510 52.1 12.09 150 89.4 1.8
7600 114.9 79.4 0.510 52.8 12.14 153 89.4 1.9
7700 116.8 79.7 0.508 53.5 12.22 156 89.4 1.8
7800 119.3 80.3 0.507 54.5 12.34 161 89.4 1.8
7900 121.9 81.1 0.504 55.4 12.43 165 89.4 1.8
8000 124.6 81.8 0.501 56.2 12.53 168 89.4 1.8
8100 127.2 82.5 0.495 56.7 12.59 171 89.4 1.8
8200 129.7 83.1 0.489 57.1 12.63 172 89.4 1.8
8300 131.5 83.2 0.489 57.9 12.61 175 89.4 1.9
8400 132.8 83.1 0.494 59.1 12.56 177 89.4 2.0
8500 133.8 82.6 0.501 60.3 12.49 180 89.4 21
8600 134.4 82.1 0.506 61.2 12.42 182 89.5 2.1
8700 135.0 81.5 0.509 61.8 12.36 183 89.5 2.1
8800 135.0 80.6 0.517 62.7 12.28 184 89.5 2.1
8900 135.2 79.8 0.524 63.6 12.20 185 89.5 22
9000 135.5 79.1 0.523 63.6 12.21 186 89.5 23

The stock quiet (and heavy) muffler is understandably restrictive, and installing the
Excell stainless steel straight-through muffler reduces that restriction, and increases
airflow CFM (and reduces weight by 5 1b). The noise level is reasonable, due to the large
oval volume around the stainless perforated center pipe, with dB readings in the mid-high
80’s (as we tested in the Cat muffler shootout). Part of the HP increase is due to the
leaner, but still safe A/F ratio.

Here is the Excell muffler tested with the STOCK AIRBOX.
EngSpd STPPwr STPTrq BSFA B FulA B LamAF1 LM1Air  AirlnT ExhPrs
RPM CHp Clb-ft Ib/hph Ibs/hr Ratio SCFM degF psig

6000 101.1 88.5 0.491 451 12.92 138 86.2 0.4
6100 102.3 88.1 0.489 45.4 13.01 140 86.2 0.4
6200 103.7 87.8 0.486 45.8 13.13 143 86.2 0.4
6300 105.5 88.0 0.480 45.9 13.15 144 86.2 0.4
6400 107.3 88.1 0.474 46.1 13.12 144 86.2 0.4
6500 108.9 88.0 0.470 46.4 13.05 144 86.2 0.5
6600 110.2 87.7 0.468 46.8 12.97 144 86.2 0.5
6700 111.3 87.2 0.469 47.4 12.89 145 86.2 0.5
6800 112.3 86.7 0.471 48.0 12.82 146 86.2 0.5
6900 113.5 86.4 0.472 48.5 12.79 147 86.2 0.5
7000 115.0 86.3 0.470 49.0 12.79 149 86.2 0.5
7100 116.9 86.4 0.468 49.6 12.83 151 86.2 0.5

7200 118.8 86.7 0.467 50.3 12.92 154 86.2 0.5



7300 121.0 87.0 0.466 51.1 13.03 158 86.2 0.5

7400 123.1 87.3 0.464 51.7 13.13 161 86.2 0.5
7500 1251 87.6 0.463 52.4 13.23 165 86.2 0.5
7600 127.3 87.9 0.464 53.5 13.34 169 86.2 0.5
7700 129.7 88.5 0.462 54.3 13.40 173 86.2 0.6
7800 131.7 88.7 0.460 54.8 13.44 175 86.2 0.6
7900 133.2 88.5 0.459 55.4 13.46 177 86.2 0.6
8000 134.1 88.1 0.460 55.9 13.46 179 86.2 0.6
8100 135.1 87.6 0.460 56.2 13.43 179 86.2 0.7
8200 135.8 87.0 0.464 57.0 13.35 181 86.1 0.7
8300 136.4 86.3 0.471 58.1 13.24 183 86.1 0.7
8400 137.3 85.9 0.478 59.3 13.11 185 86.1 0.8
8500 138.2 854 0.483 60.4 12.98 186 86.1 0.8
8600 139.2 85.0 0.489 61.4 12.86 188 86.1 0.8
8700 139.9 84.4 0.495 62.6 12.75 189 86.1 0.8
8800 140.5 83.9 0.500 63.4 12.67 191 86.1 0.8
8900 141.3 83.4 0.501 63.9 12.62 191 86.1 0.8
9000 142.0 82.9 0.496 63.6 12.64 191 86.1 0.8

Next, Aaron installed the XV7 intake kit, which includes the longer velocity stacks and
moves the air intake from the bottom to the top, outside the hood—protected from snow
ingestion by FrogzSkin fabric. STOCK MUFFLER IS USED HERE. Remember—this is
corrected horsepower—the estimated horsepower that the engine would make at sea
level 29.92 in.hg. baro, and 60 degree F dry air. This test data does not take into effect the
benefit of topside (colder air) intake, which would make the XV7 have much higher
observed HP than the stock airbox at peak. Note the excellent increase in corrected torque
and HP in the midrange, as shown in the final graph.

Excell XV7 intake kit with STOCK MUFFLER (without the benefit of cold air)
EngSpd STPPwr STPTrq BSFA B FulA B LamAF1 LM1Air  AirlnT ExhPrs
RPM CHp Clb-ft Ib/hph Ibs/hr Ratio SCFM degF psig

6000 102.3 89.6 0.489 45.5 12.59 136 85.5 1.2
6100 102.8 88.5 0.485 454 12.58 136 85.5 1.2
6200 103.3 87.5 0.484 45.5 12.54 135 85.5 1.3
6300 104.0 86.7 0.485 45.9 12.50 136 85.5 1.4
6400 104.9 86.1 0.485 46.2 12.47 137 85.5 1.3
6500 105.8 85.5 0.485 46.6 12.45 138 85.5 1.3
6600 106.9 85.0 0.486 47.2 12.44 139 85.5 1.3
6700 108.4 84.9 0.485 47.7 12.49 142 85.6 1.4
6800 110.4 85.3 0.482 48.4 12.60 145 85.6 1.4
6900 112.9 85.9 0.479 49.1 12.78 149 85.6 1.5
7000 116.0 87.0 0.473 49.8 12.97 153 85.6 1.6
7100 119.3 88.2 0.465 50.4 13.13 157 85.6 1.6

7200 122.2 89.1 0.459 51.0 13.24 160 85.6 1.6



7300 124.3 89.4 0.455 51.3 13.26 162 85.6 1.7

7400 125.9 89.4 0.452 51.7 13.21 162 85.6 1.7
7500 1271 89.0 0.454 52.4 13.10 163 85.6 1.6
7600 128.0 88.4 0.458 53.2 12.95 164 85.6 1.6
7700 128.2 87.5 0.465 541 12.79 164 85.6 1.7
7800 128.3 86.4 0.472 54.9 12.67 165 85.6 1.7
7900 128.4 854 0.478 55.6 12.59 166 85.6 1.7
8000 128.4 84.3 0.482 56.1 12.55 167 85.6 1.7
8100 128.8 83.5 0.485 56.5 12.57 169 85.6 1.8
8200 129.6 83.0 0.487 571 12.58 171 85.6 1.8
8300 130.4 82.5 0.490 57.8 12.53 172 85.6 1.9
8400 131.3 82.1 0.492 58.5 12.44 173 85.6 1.9
8500 132.2 81.7 0.495 59.1 12.37 174 85.6 1.9
8600 133.2 81.4 0.497 59.9 12.33 175 85.6 2.0
8700 134.1 80.9 0.502 60.8 12.32 178 85.6 2.1
8800 135.1 80.6 0.505 61.6 12.33 180 85.6 2.2
8900 136.2 80.4 0.507 62.4 12.35 183 85.6 22
9000 137.3 80.1 0.505 62.6 12.44 185 85.6 23

Here is the XV7 intake combined with the higher flowing Excell muffler. Even
combining the two airflow-adding mods, the A/F ratio continues to be safe on our 87
octane ethanol-laced fuel. Once again, the gain from the long billet velocity stacks is
mostly in the midrange. But the benefit of the colder intake air does not show up in this
“corrected” torque and HP.

XV7 intake with Excell muffler (without the benefit of cold air)
EngSpd STPPwr STPTrq BSFA B FulA B LamAF1 LM1Air  AirlnT ExhPrs
RPM CHp Clb-ft Ib/hph Ibs/hr Ratio SCFM degF psig

6000 99.9 87.4 0.512 46.2 12.52 139 90.4 0.4
6100 100.5 86.5 0.511 46.4 12.50 139 90.4 0.4
6200 101.6 86.1 0.507 46.5 12.55 140 90.4 0.4
6300 103.1 85.9 0.503 46.8 12.65 142 90.3 0.4
6400 105.0 86.2 0.499 47.3 12.74 144 90.3 0.4
6500 107.0 86.4 0.494 47.7 12.80 146 90.3 0.4
6600 109.0 86.8 0.489 48.1 12.83 148 90.3 0.4
6700 110.9 87.0 0.486 48.7 12.82 149 90.3 0.4
6800 112.6 86.9 0.485 49.2 12.78 151 90.3 0.4
6900 113.8 86.6 0.486 49.9 12.73 152 90.3 0.4
7000 115.1 86.3 0.487 50.5 12.67 153 90.3 0.4
7100 116.5 86.2 0.486 51.0 12.64 154 90.3 0.4
7200 118.0 86.1 0.486 51.7 12.62 156 90.3 0.4
7300 119.5 86.0 0.485 52.2 12.61 158 90.3 0.4
7400 121.0 85.9 0.485 52.9 12.63 160 90.3 0.4
7500 122.7 86.0 0.487 53.8 12.68 163 90.3 0.4
7600 124.8 86.2 0.486 54.7 12.75 167 90.3 0.4
7700 126.7 86.4 0.484 55.3 12.83 170 90.3 0.5

7800 128.7 86.6 0.484 56.1 12.93 174 90.3 0.5
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THE COLD AIR ADVANTAGE

To accurately assess the benefit of underhood vs. outside air intake, we need to know the
actual air temperature at the underhood air intake compared to the outside air. Snobbish

American engineers refer to that as “Delta T"—they like to confuse us with Greek

symbols and metric measurements like kilopascals. I recall doing Delta T testing on the



old fan-cooled Phazers when Tim Bender created the cold air intake for those back the
late 1980°s and I think it was 70 degrees F in winter air (that was discussed here in V2#2
on 1/1/90). That would result in an estimated 7% increase in actual “observed HP” that
makes the sled accelerate. As a result, Bender Racing sold many hundreds of those $100
cold air kits back when Phazers were popular to hotrod. Cheap HP!

Guessing conservatively that the stock underhood intake air temp of the Viper in winter
air is 70 degrees F, then the Delta T at 20 degrees F outside might be something like 50
degrees F. Since the day of this test session was over 80 degrees F and even with my
rooftop blower pounding air at the engine, the intake air temp was around 90 degrees F.
So we set our intake air refrigeration system to around 40 degrees F and ducted that to the
Excell XV7 intake, and did another dyno test with the Excell muffler fitted. The
following test data shows the observed uncorrected data of the stock Viper with 90
degree F intake air and the Excel kitted Viper with 40 degree F air (I wish Microsoft
Word had one of those “degree” symbols so I didn’t have to spell out “degree” so often!).
Then I follow with a graph showing all of the combinations’ observed HP. Note that the
peak midrange observed Delta HP is 23! And if the Delta T is greater than 50 degrees F
(like those who burrow their way through deep powder snow at WOT), the observed HP
improvement will be even greater.

STOCK VIPER OBSERVED HP AT 90F

EngSpd EngPwr EngTrqg STPCor AirInT Vap_P  AirDen DenAlt Baro P

RPM Hp Ibs-ft Factor degF InHg Ib/cft Feet InHga
6000 85.11 74.50 1.089 89.1 0.66 0.07 3479 28.90
6100 85.64 73.74 1.089 89.2 0.66 0.07 3481 28.90
6200 86.41 73.20 1.089 89.2 0.67 0.07 3483 28.90
6300 87.67 73.09 1.089 89.2 0.67 0.07 3484 28.90
6400 89.20 73.20 1.089 89.2 0.67 0.07 3485 28.90
6500 90.93 73.47 1.089 89.3 0.67 0.07 3487 28.90
6600 92.87 73.91 1.089 89.3 0.67 0.07 3487 28.90
6700 94.63 74.18 1.089 89.3 0.67 0.07 3488 28.90
6800 95.97 74.13 1.089 89.3 0.67 0.07 3488 28.90
6900 96.96 73.80 1.089 89.3 0.67 0.07 3490 28.90
7000 97.72 73.32 1.089 89.3 0.67 0.07 3491 28.90
7100 98.25 72.68 1.089 89.3 0.67 0.07 3493 28.90
7200 98.76 72.04 1.089 89.4 0.67 0.07 3494 28.90
7300 99.49 71.58 1.089 89.4 0.67 0.07 3495 28.90
7400 100.59 71.39 1.089 89.4 0.67 0.07 3496 28.90
7500 102.00 71.43 1.089 89.4 0.67 0.07 3496 28.90
7600  103.55 71.56 1.089 89.4 0.67 0.07 3496 28.90
7700 105.28 71.81 1.089 89.4 0.67 0.07 3496 28.90
7800 107.48 72.37 1.089 89.4 0.67 0.07 3497 28.90
7900 109.86 73.04 1.089 89.4 0.67 0.07 3496 28.90
8000 112.27 73.70 1.089 89.4 0.67 0.07 3496 28.90
8100 114.57 74.29 1.089 89.4 0.67 0.07 3497 28.90
8200 116.81 74.82 1.089 89.4 0.67 0.07 3496 28.90



8300 118.43 74.94 1.089 89.4 0.67 0.07 3496 28.90
8400 119.59 74.77 1.089 89.4 0.67 0.07 3497 28.90
8500  120.37 74.38 1.089 89.4 0.67 0.07 3498 28.90
8600  120.91 73.84 1.089 89.5 0.67 0.07 3499 28.90
8700 121.43 73.31 1.089 89.5 0.67 0.07 3499 28.90
8800 121.36 72.43 1.090 89.5 0.67 0.07 3499 28.90
8900 121.43 71.66 1.090 89.5 0.67 0.07 3500 28.90
9000 121.67 71.00 1.090 89.5 0.67 0.07 3500 28.90

EXCELL KITTED VIPER OBSERVED HP @ 50 degrees cooler air (40F)
EngSpd EngPwr EngTrqg STPCor AirinT Vap_P  AirDen DenAlt Baro P

RPM Hp Ibs-ft Factor degF InHg Ib/cft Feet InHga
6000 99.71 87.28 1.023 40.8 0.16 0.076 91 28.86
6100 100.32 86.37 1.023 40.8 0.16 0.076 88 28.86
6200 101.08 85.62 1.023 40.8 0.16 0.076 85 28.86
6300 102.26 85.25 1.023 40.7 0.16 0.076 82 28.86
6400 103.90 85.26 1.023 40.7 0.16 0.076 79 28.86
6500 105.93 85.60 1.023 40.6 0.16 0.076 75 28.86
6600 108.20 86.10 1.023 40.6 0.16 0.076 70 28.86
6700 110.63 86.72 1.023 40.5 0.16 0.076 65 28.86
6800 112.95 87.24 1.023 40.4 0.16 0.076 60 28.86
6900 115.29 87.76 1.023 40.4 0.16 0.076 55 28.86
7000 117.29 88.00 1.022 40.3 0.16 0.076 50 28.86
7100  118.96 88.00 1.022 40.2 0.16 0.077 45 28.86
7200 120.40 87.83 1.022 40.2 0.16 0.077 40 28.86
7300 121.77 87.61 1.022 40.1 0.16 0.077 36 28.86
7400 122.92 87.24 1.022 40.1 0.16 0.077 32 28.86
7500  123.89 86.76 1.022 40.0 0.16 0.077 28 28.86
7600  124.81 86.25 1.022 40.0 0.16 0.077 23 28.86
7700 125.55 85.64 1.022 39.9 0.16 0.077 20 28.86
7800 126.15 84.94 1.022 39.9 0.16 0.077 16 28.86
7900 126.79 84.29 1.022 39.8 0.16 0.077 13 28.86
8000 127.65 83.80 1.022 39.8 0.16 0.077 10 28.86
8100 128.54 83.34 1.022 39.8 0.16 0.077 7 28.86
8200 129.49 82.94 1.022 39.7 0.16 0.077 5 28.86
8300 130.40 82.52 1.022 39.7 0.16 0.077 3 28.86
8400 131.36 82.13 1.022 39.7 0.16 0.077 0 28.86
8500 132.66 81.97 1.022 39.6 0.16 0.077 -2 28.86
8600  134.39 82.07 1.022 39.6 0.16 0.077 -5 28.86
8700  135.56 81.83 1.022 39.6 0.16 0.077 -7 28.86
8800  136.52 81.48 1.022 39.6 0.16 0.077 -9 28.86
8900 137.19 80.96 1.022 39.5 0.16 0.077 -1 28.86

9000 137.73 80.38 1.021 39.5 0.16 0.077 -14 28.86




To clarify—note that the RED graph of the VX7 intake with stock muffler is with 80+
degree F outside air—in the field it will be benefiting from cold air just as the blue graph
benefits. We should have done one test with cold air feeding the VX7 intake, with stock
muffler fitted. Then the observed HP would have been 6% higher—reading 127 HP at
8500 RPM instead of 120.

the benefit of 50 degree F colder air from VX7 intake
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Effect of 50 degree F drop in intake temp

net aiflow, obsenved HP, fuel flow
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