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2. SUMMARY OF PROGRESS
This report covers the contract period of March 1 to March 30, 1978.
Good winds have been available during most of March and considerable data
has been collected and is currently being reduced on the operation of the
wind turbine. The machine has been observed operating throughout all control

regions including constant rpm region 3 and automatic feather operation.

TASK 1 Continued Operation of SH-1 Operation
As of this report date, a 6 mil pvc liner has been installed in the
tank over the previously installed 30 mil liner that developed a leak. The
new liner has no seams and appears not to leak with the cold water. The
next condition is to observe it at elevated temperatures.
Data on the performance of the domestic-hot-water pre-heater system is

now being taken.

TASK 2 Continued Aerodynamics and Blade Studies
A shaker assembly, consisting of a lightweight variable speed dc

motor with an eccentric mass attached to the shaft, has been mounted on the
spare blade to determine the natural frequencies of the blade. The motor
is mounted directly on the blade at the 35% of the radius. The first three
flapping modes and the first two edgewise modes have been observed. An
attempt is now being made to get pictures of these modes and to analyze the
frequencies.

Initial static strain tests have been conducted and the strains measured.
Large errors are apparent and methods of evaluating and reducing these errors

are now being worked on before conducting further tests.
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6

Figure 1 shows the strain gage arrangement around the blade section at
the .4875 radius station and a schematic of the circuitry. Tables 1 and 2
show two sets of data taken for a point load of 35 1bs 9.5 oz applied at the
.9 radius station. Figure 2 is a plot of strain (micro-inches/inch) as a

function of percent of chord. Large error bands are also indicated.

TASK 4 - Near Field Wind Measurements
Hind profile data are being reported for selected tests made at
U.Mass Solar Habitat I during March 1978.

Figure 1 is a plot of wind speed versus the logarithm of height. The
data were obtained from four R.M. Young propeller type anemometers mounted at
vertical locations of 5.75, 11,5, 17.25 and 23 meters above the ground plane.
The anemometers were mounted on tower number 2 which is located at a distance
of five blade radii upstream of the wind turbine as shown on the attached site
plan. Test dates and other information relative to these data are given in
Table 1. As can be seen on Figure 1 most of the profiles can be fit to a
straight 1ine on the semi-log plot. Using the standard log-linear profile

equation for the mean wind speed u

u _ |
—*""-E' In

[~
NN
(=]

where

Fay
!

= (0.4, von Karman's constant

| =
{}

/(o/' » frictional velocity

the data from profiles 4, 5, and 7 were fit to this equation. The result was
a value of u* = (0.336 m/s which is in reasonable agreement with values reported

in the Titerature (Sutton, Micrometeorology).



Profile Direction Direction WT Feathered
1 3/8/78 1 hr. South No
2 3/7/78 2 hr. NU No
3 3/7/78 2 hr. NW Yes
4 3/6/78 2 hr. NW No
5 3.4/78 2 hr. NW No
6 3/19/78 15 min. NW No
7 3/19/78 1 hr. NW No

TABLE 1 Conditions for Wind Profile Data



The importance of these data for wind turbine operation is that they
indicate the shear in the wind profile approaching the blade disc. The max-
imum wind speed difference between the maximum and minimum blade heights
appears to be 0.45 m/s. The lower wind speed profiles 1 and 2 indicate a
lower shear of approximately 0.2 m/s.

Figure 2 is a wind speed histogram from one of the anemometers at the
23 meter height. The time duration was only 2 hours for this histogram. It
would be difficult to fit an analytical profile to this histogram. It is
believed that windspeed averages over more time are necessary to produce a
smooth curve amenable to analytical description. Future histograms will be
obtained for longer durations.

At the present time the anemometers have been removed from tower 2 and
one anemometer is being installed on each of the five towers on the site plan.

There are no specifics on other tasks for this report. However, the
renewal proposal has been submitted and each task director has been asked
to prepare a time schedule for the remainder of the contract period. These
schedules will be in the next progress report and should indicate the details

for the completion of each task.
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