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20 and 50 m, and SODAR at 20 and 50 m). Both of the SODAR datasets are slightly more 
dispersed than the corresponding MET -2 data, as indicated by a slight horizontal stretching of 
the graph. 

3.2 Analysts 

The fonnulation for the wind speed shear exponent is described in Appendix A.. The goal of the 
project was to investigate the shear exponent at various heights AGL and the relation of those 
calculations to options for turbine hub height and blade selection. 

Meteorological data were available from 10 - 50 m AGL in 10m increments. SODAR data were 
available from 15 - 250 m AGL in 5-m increments. This resulted in the span of 20 m to 50 m 
AGL as the largest vertical range that could be directly compared in the two datasets. A 
oomparison of the 20 to 50 m wind speed shear and the 50 m wind from the same dataset are 
shown in Figures 3-7 and 3-8. MET-2 data are rather tightly clustered with respect to the shear 
exponent, indicating the wind shear exponent does not vary greatly with wind speed. SODAR 
data duster the other way, indicating significantly greater variation in wind shear as a function of 
wind speed. 20 to 50 meter shear exponent values exceeded the 1 r1" power law exponent of 
0.142 in the 20 to 50 m SODAR dataset 19.7% of the time and in the MET -2 dataset. 1.3%. 

Above 50 m, a similar comparison was made for SODAR data only, using the 100 m wind. 
Figure 3-9 shows that the data are dispersed, with data clustering roughly above and below the 
0.142 value. 

A comparison of all 50 to 150 m shear exponent data by time of day (Figure 3-10) shows a 
diurnal pattern related to the effect of solar heading and mixing. The exponent is high overnight 
until near local sunrise when the heating and mixing effects start to be seen. During mid-day 
and into late afternoon the shear exponent actually goes negative for a few hours indicating that 
the wind speed is higher near the surface than aloft. 

Analysis of all the SODAR data in 10-m layers in Figure 3-11 indicates the shear exponent 
increases to a height of approximately 100 m AGL. then decreases. Since these data are 
plotted by layer, the effects of time-of-day are not shown. Comparing this figure with Figure 
3-10 gives an indication of the time-of-day of maximum shear and the level at which that shear 
may occur. 

Extrapolation of these data into a meaningful example is shown in Figure 3-12 where an 
80 meter hub was paired with a 90 meter blade diameter. This gives a lower height of 
35 meters and an upper height of 125 melers. The shear exponent values varied from -0.572 to 
+1 .073 at the extremes, with an average of 0.155 for the entire dataset. The large positive 
value is a result of a near 3:1 difference in wind speed from 35 meters to 125 meters recorded 
at one time period. It appears the high-speed layer is oscillating in height and this happened to 
catch one of the peaks at that level. Removing that data point from the set gives a max value of 
0.615. A more modest set of values between 0.35 and -0.05 contains > 90% of the data points. 
This is for the entire dataset, and as the figure shows, this varies both diurnally and over a 
period of time due to varying synoptic conditions. 

Investigation of additional scenarios is possible through the use of the spreadsheet described in 
AppendixB. 
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