2008 Yamaha Nytro three cylinder four stroke

Here’s a zero mile new ‘08 Nytro brought for baseline testing by Justin Fuller of
Full Power Performance. Justin uses dyno data to help determine turbocharger
compressor and turbine sizing, and this is to be his next turbo system using one of
the quick-spooling Garrett ballbearing turbochargers.

The 08 three cylinder has greater displacement (1050cc vs 975¢cc), higher flowing
ports, higher performance cam timing, and EFI replaces the early carburetors. Here
is a graphic comparison of the 07 vs 08 horsepower curve, and a test with the 08’s
large quiet muffler removed from the tailpipe. Note that “LAMAF1” is readout
from Innovate wideband O2 sensor tied into Superflow softwere.

Yamaha Nytro Horsepower comparison
red 07 stock, black 08 stock, blue 08 stock, too lean w/ muifler removed
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EngSpd STPTrg STPPwr BSFCA Fuel A LAMAF1 AirTmp TsTim2
RPM Clb-ft CHp Ib/hph Ib/hr Ratio degF Second
6800 91.0 119.0 0.45 49.6 12.5 77 0
6900 89.6 117.7 0.45 49.3 12.5 76 1.3
7000 89.5 119.3 0.44 48.8 12.6 76 29
7100 88.3 119.4 0.44 48.8 12.6 76 3.1
7200 88.1 120.8 0.44 48.9 12.6 76 3.5
7300 87.8 1221 0.44 49.2 12.6 76 3.7
7400 87.0 122.6 0.44 49.6 12.6 76 4.0
7500 86.5 123.5 0.44 50.2 12.6 76 4.4
7600 85.9 124.4 0.45 51.1 12.6 76 4.6

7700 85.8 125.8 0.45 52.0 12.6 77 5.1



7800 85.4 126.9 0.45 52.7 12.6 77 5.3

7900 84.9 127.7 0.45 53.1 12.6 76 5.6
8000 84.9 129.2 0.45 53.9 12.6 76 5.9
8100 84.9 130.9 0.45 54.8 12.6 76 6.4
8200 84.5 131.9 0.46 56.0 12.5 76 6.7
8300 83.9 132.6 0.46 56.6 12.5 76 6.9
8400 83.6 133.8 0.46 57.2 12.5 76 7.3
8500 83.2 134.7 0.47 58.0 12.5 76 7.8
8600 82.5 135.1 0.47 58.7 12.5 76 8.1
8700 81.5 135.1 0.47 58.9 12.5 76 8.5
8800 80.5 134.9 0.48 58.9 12.5 76 9.0
8900 79.3 134.4 0.48 58.7 12.5 76 9.4
9000 78.1 133.8 0.48 58.9 12.5 76 9.9
9100 76.7 132.9 0.48 58.6 12.4 76 10.6
9200 74.9 131.2 0.49 58.6 12.4 75 11.2
9300 73.1 129.4 0.49 58.5 12.4 75 11.5
9400 72.2 128.4 0.50 58.7 12.4 75 11.7

remove

muffler

EngSpd STPTrqg STPPwr BSFCA Fuel A LAMAF1  AirTmp TsTim2 STPCor
RPM Clb-ft CHp Ib/hph Ib/hr Ratio degF  second Factor
6900 92.2 122.3 0.45 50.6 13.1 74 0 1.068
7000 91.1 121.4 0.45 50.7 13.0 74 4.2 1.068
7100 90.6 122.5 0.44 50.3 13.0 74 5.4 1.068
7200 89.6 122.8 0.45 50.6 12.9 74 5.7 1.068
7300 89.5 124.4 0.44 50.7 12.9 74 6.0 1.068
7400 88.7 124.9 0.45 51.5 12.9 74 6.2 1.068
7500 88.1 125.8 0.45 52.0 12.9 74 6.5 1.068
7600 87.8 127.1 0.45 52.7 12.9 74 6.8 1.068
7700 87.3 128.0 0.45 53.6 12.8 74 7.2 1.068
7800 86.9 129.0 0.45 54.0 12.8 74 7.5 1.068
7900 86.5 130.1 0.45 54.4 12.7 74 7.7 1.068
8000 86.7 132.0 0.45 55.0 12.7 75 8.1 1.069
8100 86.5 1334 0.45 55.8 12.7 75 8.4 1.069
8200 86.0 134.2 0.46 56.7 12.7 75 8.9 1.069
8300 85.8 135.5 0.46 57.2 12.7 75 9.1 1.069
8400 85.1 136.2 0.46 57.9 12.8 75 9.5 1.069
8500 85.1 137.7 0.46 58.6 12.8 75 9.8 1.069
8600 84.3 138.1 0.47 59.3 12.8 74 10.1 1.068
8700 83.7 138.7 0.47 59.7 12.8 74 10.7 1.068
8800 82.9 138.9 0.47 59.9 12.8 74 11.2 1.068
8900 81.9 138.8 0.47 60.0 12.9 74 11.5 1.068
9000 81.2 139.1 0.47 59.9 12.9 75 12.0 1.069
9100 79.9 138.5 0.47 59.8 12.9 75 12.3 1.069
9200 78.0 136.7 0.47 59.7 12.8 74 13.2 1.068
9300 76.2 135.0 0.48 59.8 12.8 74 13.7 1.068

9400 75.6 134.4 0.48 59.9 12.8 73 13.9 1.067



Since measuring airflow on the stock engine was difficult because of airbox location/
design, Justin will use the mechanically measured fuel flow numbers and LM1
wideband A/F ratio to determine approximate airflow CFM. Since the LM1
readings look good on this application, we can expect reasonable accuracy of the
airflow interpolation. For you technoids (like Randy Hammer) the math works like
this at 8700 rpm where HP is highest on stock machine:

Fuel flow (measured) = 58.9 1b/hr

A/F ratio (wide band) = 12.5/1 (pounds of air/ pounds of fuel)

Air flow (interpolated) 58.9 x 12.5 = 736.25 pounds of air/ hour = 12.27 pounds of
air/ minute. Air density on that day was .070 Ib/cubic ft--- 12.27/.07 = 175 SCFM
was airflow at 8700 revs.

Doing that same math with the muffler removed, 9000 rpm where HP peaked:

Fuel flow (measured) = 59.9 Ib/hr

A/F ratio (wide band) = 12.9/1

Airflow (interpolated) 59.9 x 12.9 = 772.71 Ib of air/hr = 12.87 Ib/hr/min divided by
.070 = 183.9 SCFM, about 5% SCFM increase over stock muffler (HP increase was
3%).

After doing that math, we might assume that the engine made better HP at 12.5/1
and the removal of muffler leaned out the engine excessively, meaning to optimize
HP to match the 5% airflow increase we need to add fuel with a Boondocker-like
device or added fuel pressure. With added fuel perhaps HP in the low 140’s is
possible (especially if eventually air intake mods prove to add even more airflow).
Operating any engine with A/F ratio leaner than optimum is inviting trouble.

Also we should note that besides leaning the engine excessively, removal of the
muffler resulted in ear-bleeding noise levels. The stock muffler is huge, meaning the
space available might allow a reasonably quiet but higher flowing muffler to be
fitted there. I recently replaced the stock muffler on my twin turbo Chevy Silverado
5.3 with a similarly sized but way higher flowing Magnaflow muffler only one or
two dB louder than stock. Cops will never bug me, being a 58 year old kid even with
tires smoking, but quietly. Buttholes with screaming glasspacks and no HP get
tickets, not me. The Magnaflow muffler reduced the backpressure between
turbocharger exhaust turbine outlets and muffler from 5 psi to 1 psi, and increased
airflow and HP because GM’s closed loop EFI can make necessary adjustments for
added airflow. Perhaps Magnaflow has an existing muffler that would fit in the
Nytro’s large allotted muffler space. It is surely possible to design a quiet muffler
for the Nytro with greater airflow capacity, with “quiet” being an important
consideration for riding trails/ lakes/ mountains in populated areas. But keep in
mind that from this data, we can assume that any quiet muffler that adds airflow
should be accompanied by some means of richening fuel flow at large throttle
openings to create optimum performance.



