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Rotor Diameter:

46 inches (1.15m)

Weight:

13 Ibs (5.85kg) (Shipping: 27”x15”x9” (686x38x228mm) / 17 Ibs (7.7kg))

Mount:

1.5” schedule 40 pipe (1.9” OD, 48 mm)

Start-up wind speed:

7 mph (3.13 m/s)

Voltage:

12 and 24 VDC (36 and 48 VDC available soon)

Rated Power:

400 watts at 28mph (12.5m/s)

Turbine Controller:

Microprocessor-based smart internal regulator with Peak Power Tracking

Blades (three):

Carbon Fiber Composite

Body:

Cast aluminum (Air-X Marine is powder coated for corrosion protection)

Kilowatt hours per month:

38 kWh/mo @12mph (5.4m/s)

Warranty:

3 Year Limited Warranty

Survival Wind speed:

110 mph (49.2 m/s)

Over-speed Protection:

Electronic torque control
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== Top Line - Non-Turbulent Site
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*derived from field and wind tunnel testing
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Figure 3. Power curve for the AIR-X based on 10-minute preaveraged data.

Figure 4 depicts a scatter plot of 10-minute average, and the 1-sec maximum and 1-sec minimum
in each 10-minute data point vs. the 10-minute average wind speed at the air density of the test
site. Note that the maximum 1-sec (instantaneous) power output of this turbine is close to 750 W
while the maximum 10-minute average power output is only 240 W. Please note that these
instantaneous power readings should not be used to predict energy production.

Ten-second data provide another view of the turbine’s behavior. Figure 5 shows three distinct
operating modes: normal operation, stall mode, and automatic shut-down. In between are
transition points between the three operating modes. The turbine moves quickly from one mode
to another. This turbine behavior has significantly reduced average power below peak power
levels, and it is expected that small changes to the control algorithm or differences in wind
turbulence could lead to significant changes in turbine performance.
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Figure 6. Comparison of NREL power curve to published power curves.

Figure 7 depicts NREL’s 10-second data compared with the power curves given by SWWP. It
shows that the normal power production and the stall mode of the “turbulent” curve are well
matched by NREL data. The SWWP curve apparently does not include any data from automatic
turbine shut-downs or transitions between the operating states. NREL’s 10-second data also show
that the turbine operates in stall mode at lower wind speeds than SWWP predicts. NREL did not
obtain data that correspond with the SWWP “non-turbulent” curve.
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Figure 8. Comparison of estimated annual energy production based on different power
curve.

Winds at NREL’s NWTC test site have high turbulence. Turbulence intensity can have a large
effect on small wind turbine performance, so NREL investigated its effect. Figure 9 shows
power curves in which data were filtered by turbulence intensity (TI). Low TI raises the peak of
the power curve, but high TI raises the lower part of the power curve slightly. Note that
insufficient data were available to plot power for winds above 13 m/s at low TIL This results in an
underestimation of energy production at high wind speed sites.

The estimated AEP based on those power curves is given in Figure 10'. The figure shows that,
at lower annual average wind speeds, there is no significant influence of turbulence intensity. At
higher wind speeds, the low turbulence intensity results in higher energy capture.

The difference in AEP between the lowest T1 and the second level of TI would be larger if power
were available at winds above 13 m/s. Even so, the effect does not appear to be large enough to
support SWWP’s predictions of energy production.

' These estimates would be termed “measured AEP” using the nomenclature of the IEC power
performance standard because power between the highest bin in the power curve and 25 m/s is
assumed to be zero.
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