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1 INTRODUCTION

US Wind Power Corporation contracted Dr. Robert N. Meroney and Dr. David E. Neff of Col-
orado State University to forecast wind turbine power performance in forested regions. The pri-
mary focus was the potential power benefits of cutting trees near wind turbine sites located on a
variety of hill shapes and slopes. This project consisted of three different studies (tasks), each one
summarized in a separate report. Task 1 reviews the literature database on analytical, numerical
and empirical models suitable for describing potential wind generation benefits in forested envi-
ronments. Task 2 uses a physical model (wind tunnel simulation) to estimate wind turbine power
availability on two dimensional ridges with various forest clearings, ridge shapes and slopes. Task
3, the subject the this report, physical models the complex topography of a potential wind turbine
site area to determine the effect of forest clearing on wind turbine power availability for several
hilltops within the site area.

This Task 3 report describes the experimental methodology and measurement results obtained in
physical modeling topography and tree clearing effects at a potential wind power site centered
around Kibby Mountain, Maine. A model scale of 1:2000 was chosen to be representative of the
atmospheric boundary layer winds. Measurements of wind speed at several different heights above
the topographic model were obtained for 65 different run conditions consisting of;

1) two wind directions, SW and NW,

i)  two model topography setups per wind direction,

i)  one tree height of thirty feet tall,

1Iv)  sixteen measurement locations,

v)  three hill/ridge top forest clearings specifications of no tree removal, highest tree top
being level with hill top ground level and highest tree top being 100 feet lower than
hill top ground level,

vi)  two below hill/ridge top forest clearings specifications of no tree removal and tree
remove within a 600 foot radius.

These measured wind velocities are then normalized appropriately for comparative analysis of
fractional speed ups and wind power availability.
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2 EXPERIMENTAL SETUP

2.1 Model Specifications

The model study was to determine the effects of tree removal in the vicinity of sixteen potential
wind turbine locations, studied from up to two wind directions. A model scale ratio of 1:2000
was selected to best represent atmospheric wind patterns over the desired wind power siting
area. The location of the potential wind power site area is depicted on a map outlining the
state of Maine in Figure 1. Figure 2 shows a three dimensional wire frame representation of
this mountainous, tree covered wind power siting area. Figure 3 details the location of mod-
eled topography overlayed on a topographic map of the field site area. Figure 3 also shows the

location of all sixteen study areas.

2.1.1 Topographic Database Transformation

The wind power siting area is found on the four United States Geological Survey (USGS)
1:24000 scale quadrangle maps (Kibby Mountain, Jim Pond, Tumbletown Mountain and
King & Bartlett Mountain). These maps cover the longitude, latitude area from
(70°37'30",45°15") to (70°22'30",45°30"). All four maps lay in the Universal Transverse
Mercator (UTM) zone 19 coordinate system. An electronic database of the elevations
based on a 30 meter grid over the site area was composed from the USGS digital elevation
models (DEM), available on digital 1/2" magnetic tape, of each quadrangle map. Since
this UTM grid was aligned with grid north and the wind turbine site locations were to be
studied for winds from the southwest and the northwest this UTM grid was transformed
to a denser interpolated grid based upon the UTM grids diagonal segments (i.e. rotated
45° and with a grid spacing of 21.213 meters). The next step was to subtract a base eleva-
tion of 500 meters from all elevations since all topography at the site area was above 500
meters elevation. This transformed UTM grid and its associated elevations were then
scaled down by a factor of 2000 to model scale. The resultant model grid size was 10.607
by 10.607 millimeters (mm) with a maximum height of 307 mm.

2.1.2 Topographic Model Construction

The site area topography was sectioned into twenty-four square zones, each zone repre-
senting 114 grid rows by 114 grid columns or in dimensional units 47.6" by 47.6" (1209
by 1209 mm) model scale. The topography for each zone was routed out of laminated 3"
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(76.2 mm) layers of Minicell Foam™ using an automated three dimensional computer con-
trolled routing system designed and constructed at CSU. The foam material was glued to
1/2" (12.7 mm) plywood prior to routing to provide a solid base layer. The routing sys-
tem cut the foam with a 5/8" (15.87 mm) diameter by 4" (101.6 mm) long milling bit. The
routing systems cut pattern was set to cut each grid row following the appropriate eleva-
tions. Since the bit diameter of 15.87 mm is greater than the row spacing a 10.607 mm
there was an overlap as each row was cut. The computer program driving the cutting bits
motion would scan forward to all adjacent grid elevations and adjust the cut height so as
to insure that the bit would never cut deeper than the grids topographic surface. Once all
rows were cut the foam was sanded down to the true smooth topographic surface. The
area covered by each of the 24 zones along with a reference code for each model boards
are shown in Figure 3. A three dimensional wire frame representation of a single boards

elevation data is presented in Figure 4.

The tree cover was simulated with an artificial grass product consisting of bristles, 4.6
mm tall, connected to flexible matting, 1 mm thick. At a length scale ratio of 1:2000 these
4.6 mm tall bristles are representative of the 30 foot tall trees. Figure 5 displays a photo-
graph of this simulated forest model. This artificial grass carpet was cut and glued to all
24 model topography boards. Significant landmarks, such as roads, rivers and mountain
names, were designated on the model. Modeling of the effect of tree removal was accom-
plished by using dog hair clippers to shave the artificial grass from the designated area.

2.1.3 Topographic Model Configurations

Observation of the zone/board layout in Figure 3 shows that there were at a maximum
four boards spanning each wind direction and five boards along each wind direction. This
represents model size of ~16' by ~20' (4.84 m by 6.05 m) and a field size of 9.7 km by
12.1 km. The model topography was placed into wind tunnel which is 12' (3.66 m) wide.
This allowed three spanwise boards (7.25 km in field units) and five lenghwise boards to
be present in the wind tunnel during a testing sequence. Which three spanwise rows that
were present during measurements at a particular location depended on the proximity of
that location to the wall of the wind tunnel and the wind direction being studied. No mea-
surements were taken within one meter of the wind tunnel wall. Table 1 lists the wind
tunnel board configuration used for each measurement location and wind direction. Fig-
ure 6 is a photograph of the topographic model (Configuration C) in the wind tunnel. Fig-
ure 7 graphically depicts which boards were present during testing at each measurement

location.
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Each measurement location had two or three different tree cover specifications. Table 1
lists the specification used at each measurement location. Figure 8 shows a series of
scaled drawings of the tree removal areas at each of the measurement locations. Figure 9
shows photographs of selected mesurement locations subject to different forest clearings.

2.2 Wind Tunnel Configuration

The experiments were performed in the Environmental Wind Tunnel (EWT) facility at Colora-
do State Unversity's Engineering Research Center. Figure 9 displays a schematic detailing the
major features of this facility. This open circuit type wind tunnel has a speed range of 0 to
14m/s. The intake contraction ratio of 2.25:1 and flow straightening tubes upwind of the test
section produces a stable, uniform flow. The test section length of ~17 meters along with eight
Counihan type boundary layer initiators developed a properly scaled simulation of atmospheric
boundary layer winds. The test section has a cross-sectional size of 3.66 meters wide by 2.13
meters tall. The model topography had a maximum height of 307 mm and an approximate av-
erage height of 130 mm. The wind tunnels flexible ceiling was raised to compensate for the
average model height of 130 mm thus the maximum local wind tunnel flow blockage ratio was
~ 7.8 percent.

The EWT's test section entrance had eight Counihan type boundary layer initiators evenly
spaced across the tunnel width. These flow conditioners were 61 cm tall. The initial seven
meters of the test section floor was covered with the 30' tree simulant carpet type roughness,
this was followed by a 2.4 meter adjustable ramp leading up to the edge of the modeled topog-
raphy. This ramp was also cover with the 30' tree simulant carpet type roughness. The 1:2000
scale topographic model extended downwind for the next 6.1 meters (12.1 km in field units).

2.3 Velocity Profile Measurements

Pitot-static probes were used as a velocity standard during the calibration of the hot film veloc-
ity measurement system and to provide two reference velocity measurement points for each
hot film measurement point within all vertical velocity profiles. The principles of operation of
pitot-static probes are described in any fundamental text on fluid mechanics and will not be dis-
cussed in detail here. The operational relationship for these probes is U = (2g AP/p)'?, where
U = velocity, g, = gravitational conversion constant, AP = difference between static and dy-
namic pressures, and p = air density. The air density, p, is calculated from the ideal gas law
and AP is measured using an electronic manometer.
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Single-hot-film (TSI 1210 Sensor) measurements were used to document the longitudinal
mean velocities and the longitudinal turbulence levels for all velocity profiles in this test pro-
gram. During calibration the hot film probe voltage was recorded at several velocities cover-
ing the range of interest. These voltage-velocity (E, U) pairs are then regressed to the equation
E? = A + BUF via a least squares approach for various assumed values of the exponent ¢. Con-
vergence to the minimum residual error was accelerated by using the secant method to find the
best new estimate for the exponent c.

The hot-film-probe was mounted on a vertical traverse and positioned over the desired profile
location in the wind tunnel. The anemometer's output voltages was digitized and stored within
an IBM AT® computer. This voltage time series was converted to a velocity time series using
the inverse of the calibration equation; U = [(E” - A)/B]"*. The velocity time series was then
analyzed for pertinent statistical quantities, such as mean velocity and root-mean-square turbu-
lent velocity fluctuations. The computer system moves the velocity probe to a vertical posi-
tion, acquires and reduces the data, then moves on to the next vertical position, thus obtaining
an entire vertical velocity profile automatically. Wind tunnel reference velocities were obtained
via two pitot-static probes for each hot film velocity measurement point, one at a fix tunnel
height above each profile location and one at the upwind edge of the ramp leading to the mod-
el, tunnel centerline, 1.2 meters in height. These reference velocities were used to normalize
out any wind tunnel speed variations that existed between the different runs tested and during

the acquisition of individual vertical profiles.

The variation of mean wind speed with height above the ground level (referred to as the
boundary layer) is regressed upon to determine empirical equations that are known to correlate
atmospheric data. The log-linear velocity profile relationship is:

U= 2.5%In[(z-d)/z ], where

u~=  friction velocity,

a= displacement height,

z,=  roughness length.
The linear regression constants, u., d and z,are determined by finding the maximum regression
correlation, R’, for different assumed values of & The power law velocity profile relationship
is:

U/U,= (z/H)?;, where

U=  mean wind speed at height z,
U,= wind speed at height, H,
p= power law index.
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The regression constant, p, is determined from a linear regresion of the logarithm of the power

law equation.

2.3.1 Error Statement

Pitot-static probe measurements have an absolute accuracy to within +2 percent of the ac-
tual velocity. Test conditions within the wind tunnel were always maintained to within
+1.5 degrees centigrade and +£3 mmHg atmospheric pressure variation. This variation in
test temperature and pressure along with analog to digital conversion errors results in a
relative error in pitot probe measurements of less than 1.0 percent.

The analytic curve fit between hot wire voltage and a velocity standard based on pitot
probe measurements along with analog to digital conversion resulted in random errors of
within £1.0 percent. Testing temperature and pressure variations (similar to those stated
above) on the hot wire measurement system resulted in random errors of £2.3 percent.
Thus the hot wire measurement system was accurate to within £2.5 percent of the pitot
probes reported velocity. Since all hot wire measurements are normalized by a pitot probe
measurement over the same time record and the hot wire velocity was calibrated against
the pitot probe, the pitot probes bias errors of +2 percent of actual velocity does not affect
the normalized velocity value.

The error introduced in a velocity measurement as the result of probe vertical positioning
errors vary with the magnitude of the velocity gradient at the measurement location. The
velocity gradient is greatest at the lower measurement points thus this is where the resul-
tant error in velocity would be the greatest. Absolute vertical positioning error was esti-
mated to be £1 mm. Surveying the data shows that the error in velocity due to random
positioning errors of this magnitude is usually less than 1.5 percent but can be as high as 3
percent.

The total error in normalized velocity values is estimated to be less than +2.9 percent for
the majority of data values but can be as high as 3.8 percent for a few select low height
values. When one cubes the velocity values to look at power changes these errors become
+8.7 and +11 .4 percent errors in power values respectively.
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3 TEST PROGRAM SPECIFICATION AND DATA

3.1 Test Program Specifications

A reference velocity profile at tunnel centerline just upwind of the ramp leading to the topo-
graphic model documented the approach flow over the simulated 30' tree height cover. Table
1 lists the run number and run conditions for the 65 requested model test conditions. These
tests cover two wind directions (southwest and northwest), one tree cover height of 30', six-
teen measurement locations and four forest clearing specifications (all trees removed, highest
tree top being 100 feet lower than hill top ground level, highest tree top being level with hill
top ground level and removal of all trees within a 600 foot radius.

3.2 Reference Velocity Profile Data

Table 2 summarizes the reference velocity profile data for both model and field conditions.
The mean velocity profiles in field units are scaled to a 10 m/s wind speed at 305 meter height.
Table 2 also shows the results of a regression analysis determining the equivalent field dis-
placement height, d, roughness length, z , friction velocity, u,, and power law index, p. All
measurement points were included in the log-linear regression. The lowest two measure points
were removed from the power regresion. Figure 11 displays graphically both model and
equivalent field velocity and turbulence profiles. Figure 12 displays regression curve fits for
both the log linear law and the power law profile descriptions. The normalized height is the
measurement height divided by a reference height of 15.24 c¢m (this is the equivalent of 305
meters in field units). Normalized velocity for this test sequence is defined as
U/ UMNU,,,/U,.,) Where ref2 indicates the fixed upwind pitot probe velocity at 120 cm
height, 7 indicates the velocities obtain while the hot film probe was at a particular height and #
indicates the velocities obtained while the hot film probe was at the height, # = 15.24 cm. The
"Ref. Correct Local Vel." in this table is defined as U /U, , /U, ..., Where mean indicates
the mean of all approach flow tunnel velocities listed in Table 2.

3.3 Topographic Model Velocity Profile Data

Tables 3 through 10 list the velocity profile data for each measurement location tested with a
southwest wind direction. Tables 11 through 26 list the velocity profile data for each measure-
ment location tested with a northwest wind direction. The column designated "Approach Ve-
locity" is from a fixed upwind pitot probe at a 120 cm height. This pitot probe was sufficiently
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far upwind of the model topography so as to be unaffected by model topography configuration
changes. The column designated "Reference Velocity" is from a pitot probe above the mea-
surement location at a fixed height within the wind tunnel. The column designated "Velocity
Ratio" is Approach Velocity divided by Reference Velocity.

Tables 27 through 30 display both tabularly and graphically the comparisons of normalized ve-
locity profiles at each location tested with a southwest wind direction. Tables 31 through 38
display both tabularly and graphically the comparisons of normalized velocity profiles at each
location tested with a northwest wind direction. The normalized height is the measurement
height divided by a reference height of 15.24 cm (this is the equivalent of 305 meters in field
units). Normalized velocity is defined as (U, /U,,,;) where ref2 indicates the fixed upwind pitot
probe velocity ("Approach Velocity") at 120 cm height and 7 indicates the velocities obtained
while the hot film probe was at a particular height.

Tables 39 through 42 displays both tabularly and graphically the comparisons of local turbulent
intensity profiles at each location tested with a southwest wind direction. Tables 43 through
50 displays both tabularly and graphically the comparisons of local turbulent intensity profiles
at each location tested with a northwest wind direction. The local turbulent intensity is defined
in percentage values as /00*(u'/U), where ' is the root-mean-square of velocity fluctuation at
height 7, and U, is the mean velocity at height i.
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4 TEST PROGRAM RESULTS

4.1 Reference Velocity Profile Results

The graphs in Figure 11 and the values of the regression parameters in Table 2 indicate that the
simulant turf matting was representative of ~30' high trees. The displacement height was
around 0.71 times the tree height. The roughness lengths was 1.1 meters, which is typical of
atmospheric flow over forested areas. The power law index was 0.22, which again is typical of

atmospheric flow over forested areas.

4.2 Topographic Model Velocity Profile Results

4.2.1 Normalized Velocity Profile Comparisons

Table 51 presents a comparison of normalized velocity profile results for all the measure-
ment locations taken with a southwest wind direction orientation. This table is a summary
representation of the velocity normalization data in Tables 27 through 30 but the normal-
ized height is scale to field values. Table 52 presents a comparison of normalized velocity
profile results for all the measurement locations taken with a northwest wind direction
orientation. This table is a summary representation of the velocity normalization data in
Tables 31 through 38. The velocity normalization in Tables 51 and 52 was defined as
(U/U,,,,) where ref2 indicates the pitot probe velocity at the upwind reference location, i
indicates the velocities obtain while the hot film probe was at a particular height.

4.2.2 Percent Power Decrease Comparisons

Table 53 presents a comparison of percent power decrease over maximum clear-cut op-
tion profile results for all the measurement locations taken with a southwest wind direction
orientation. Table 54 presents a comparison of percent power decrease over maximum
clear-cut option profile results for all the measurement locations taken with a northwest
wind direction orientation. The percent power decrease over maximum clear-cut option
factor was defined as /1-{(U/U,, /Uy, /Uy /¥ 1*100 where Xxx represents the run
number for the maximum clear-cut profile at the same measurement location and wind
direction, ref2 indicates the upwind pitot probe velocity at 120 cm height, 7 indicates the
velocities obtain while the hot film probe was at a particular height.
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Figures 13 through 16 display bar charts of the percent power decrease results. Included
in these figures are tables listing the data. The error bound for the power comparisons in
these charts, as previously stated, is approximately £10 percent. Trends seen within this
error bound should only be consider lightly.

4.2.3 Percent Power Increase Comparisons

Table 55 presents a comparison of percent power increase over no clear-cut option profile
results for all the measurement locations taken with a southwest wind direction orienta-
tion. Table 56 presents a comparison of percent power increase over no clear-cut option
profile results for all the measurement locations taken with a northwest wind direction
orientation. The percent power increase over no clear-cut option factor was defined as
[{U/U, , ) (U /Use e /¥ -1]*100 where Xxx represents the run number for the no
clear-cut profile at the same measurement location and wind direction, ref2 indicates the
upwind pitot probe velocity at 120 cm height, 7 indicates the velocities obtain while the hot
film probe was at a particular height.

10
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TABLES
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USWP Task 3 Test Program
USW3 PRO.WK3
o Run Wind Profile |
- Number Direction Locstion |
e : Number
1 Southwest A 1 B13
2 Southwest A 1 B13
3 Southwest A 1 B13
4 Southwest A 2 B13
5 Southwest A | 2 B13
[ Southwest A | 2 B13
7 Southwest A 3 B24
8 Southwest A 3 B24
9 Southwest A 3 B24
10 Southwest A 4 B24
11] Southwest A 4 B24
12/ Southwest | A 4 B24 |
13 Southwest Al 5 B34
14 Southwest A 5 B34
15 Southwest A 5 B34
16 Southwest A 6 B34
17 Southwest A 6 B34
18] Southwest | A 6 B34 |
19 Southwest A 71 B2S |
20 Southwest A | 71 B25
21 Southwest A | 71 B25
22 Southwest B 8| B44 no cut
23 Southwest B B| B44 hilltop cut
24 Southwest B/ 8/ B44 | -100’ cut
25 Northwest c]| 2] B13 | no cut
26 Northwest | Cl 2 B13 hilltop cut
27| Northwest c 2 B13 -100" cut
28 Northwest | Cc 3] B24 no cut
29 Northwest [« 3] B24 hilltop cut
30 Northwest C 3| B24 -100° cut
31 Northwest (o] 4! B24 | no cut
32 Northwest C 4! B24 | hilltop cut
33 Northwest | i 4] B24 | -100° cut
34 Northwest | C| 51 B34 | no cut
35| Northwest | C| 5 B34 hillop cut
36 Northwest | C| 5] B34 -100" cut
a7 Northwest C| 6| B34 no cut
38 Northwest C| [ B34 hilltop cut
39 Northwest C| 6 B34 -100" cut
40 Northwest Gl 71 B25 | no cut
41 Northwest C 71 B25 | hilltop cut
42 Northwest | C 71 B25 -100° cut
43 Northwest | ] B B44 no cut
44 Northwest C 8 B44 hilltop cut
45 Northwest C| 8! B44 -100' cut
46 Northwest D| 1) B13 no cut
47 Northwest D| 1 B13 hilltop cut
48 Northwest | D 1 B13 -100' cut
49 Northwest | D 9 B23 no cut
50 Northwest | D| 9| B23 1200 cut
51 Northwest D 10 B23 no cut
52 Northwest D] 10| B23 1200° cut
53] Northwest D 11 no cut
54| Northwest D 11 B23 hilltop cut
55| Northwest | D 11 B23 | -100" cut
56 Northwest D | 12 no cut
57 Northwest D] 12 B23 1200 cut
58 Northwest D! 13 B23 no cut
59 Northwest D 13| B23 1200° cut
60 Northwest D | 14 B33 no cut
61 Northwest D 14 B33 1200' cut
62 Northwest D 15 B33 no cut
63 Northwest D 15 B33 | 1200 cut
64 Northwest D 16 B34 | no cut|
83 Norhwest, D 18 B34 1200 cut)

TABLE 1 Test ProEram Seecizlcations

12
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USWP Task 3 Reference Velocity Profile Data

USW3VREF.WK3 03/24/93
Model Values {Ieng scale = 1:2000) i} =
Height| ocal|  Turbulent Tunnel| Ref Correct| Normalized| Normalized
e Ve!ocl!y.  Intensity|  Velocity| Local Vel.| _ Velocity
fem} __ {cm/s) SRR )RR (-, "] ) S ChaR
0.61 227 28.9 936 | 224 0.04 0.30
0.92 316 26.0 920 | 317 0.06 0.42
1.22 374 24.1 914 378 0.08 | 0.50
1.83 451 21.6 930 448 0.12 | 0.59
2.44 506 | 19.9 934 500 0.16 0.66
3.05 538 18.8 937 530 0.20 0.70
4,57 587 16.2 920 589 0.30 | 0.78
6.45 633 13.9 920 635 0.42 0.84
9.15 691 | 12.8 924 690 || 0.60 0.91
12.19 735 10.4 931 | 729/ 0.80 | 0.96
15.24 752 10.3 918 756 1.00 | 1.00
22.86 | 821 8.2 927 817/| 1,50 | 1.08
30.48 857 | 6.7 917 863 2.00 | 1.14
38.10 905 | 5.5 937 891 2.50 | 1.18
45.73 905 4.7 919 909 | 3.00 1.20
80.00 | 918 2.2 913 928 5.25 1.23
100.00 | 919 2.1 913 929 | 6.56 | 1.23
120.00 | 912 29 904 931 | 7.87 | 1.23|
Mean Tunnel Velocit cm/s) = 923
Reference Velocity (cm/s) = 756
Reference Height (cm) = 15.2
Field Values _ _ _
Height Height Local,  Turbulenti Nommalized| MNormalized
L Velocity Imanslty Height Velocity
(fy (m) (m/s) (%
40 | 12.2] 3.0 28.9 0.04 0.30
60 18.3 4.2 26.0 0.06 0.42
80 24.4 | 5.0 24.1 0.08 | 0.50
120 36.6 | 5.9 21.6 0.12 0.59
160 48.8 6.6 19.9 | 0.16 0.66
200 61.0 7.0 18.8| 0.20 0.70
300 91.4 7.8 16.2 0.30 0.78
423 129.0 8.4 13.9 0.42 0.84
600 183.0 | 9.1 12.8 0.60 0.91
800 243.8 9.6 10.4 0.80 0.96
1000 304.8 10.0 | 10.3| 1.00 1.00
1500 457.2 10.8 8.2 1.50 1.08
2000 | 609.6 11.4 6.7| 2.00 1.14
2500 762.0 11.8 55 2.50 1.18)
Fhiurence Velocity (m!s} = 10.0
ference He = 3&4‘5
- Displacement Height (m) = 68
___Friction Velacity (m/s) = 072
Roughness Length(m) = 1.13
— Powerlawindex = 0.22
TABLE 2 Reference Velocity Profile Data
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UWend Engincering Reseanch and Application Specialists

USWP Task 3 Test Results SW Wind Dir.
USW3VEL0.WK3 Sheet A: 03/26/93
Velocity Profile Data
Ru 1 L ocation 1 Board B13 No Cut
= - - Approach | Reference
Velocity  Velocity
{cm/s) {cmis}
0.6 _ :
0.9 525 | 28| 1088 1097 0.99
1.2 745 20 1092 1101 0.99
1.5 831 15 1087 1095 0.99
1.8 847 14 1088 1097 0.99
2.4 854 | 14 1086 1097 0.99
| 3.1 839 13 1074 1086 0.99
46| 851 13 1085 1099 0.99
| 6.5] 866 14 1089 1098 0.99
| 9.2 882 15 1086 1097 0.99
| 12.2 | 925 | 13 1077 1088 0.99
| 15.2 989 | 10 1084 1091 0.99
| 22.9 1052 | 6 1077 1085 0.99
305 1085 4 1078 1092 0.99
Average = | 1084 | 1094 0.99
Run 002 Location 1 Board B13 Hifltog Cut -
. Heig Veiocity Turbulent - Velocity
Ly HW  intensity ~ Ratio
{cm)  (envs) ' (%} ;
0.6 | 320 | 43 1092 1103 0.99
0.9 543 | 32/ 1083 | 1093 0.99
1.2] 728 | 211 1087 1098 | 0.99
1.5 839 16 | 1103 1112] 0.99
1.8 842 14 1087 1097 0.99
2.4 843 13 1084 1091 0.99
3.1 841 14 1091 1106 0.99
46 838 | 14 | 1087 1093 0.99
6.5 858 14 1089 1099 0.99
9.2/ 882 15 1084 | 1098 0.99
12.2] 945 13 1087 1098 0.99
15.2| 976 11] 1089 1095 0.99
229 1066 | 6 1097 1103 0.99
305/ 1102 4 1096 | 1107 099
L__Average = 1090 | 1100 | 0.99]
Run 003 ocation 1 Board B1 -100' Cut o
Heigh! Velocity | Turbuient Velocity Velocity | Velocity
'1 . hw | intensity | Approach| Reference Ratio
fcm) __ (em/s)] {%) femvs)
0.6 579 | 23| 1081 | 1094 0.99
0.9/ 768 | 18| 1092 1103 | 0.99
1.2 ] 807 | 16| 1094 1108 0.99
1.5 844 | 15 | 1103 1113 0.99
1.8 830 14 1085 1100 0.99
2.4] 838 13 1094 | 1107 0.99
3.1 835 14 1093 1102 0.99
46| 822 15| 1097 1107 0.99
6.5 867 16 1101 1108 0.99
9.2 870 16 1089 1104 0.99
12.2 937 14 1097 1107 0.99
15.2 981 | 11 1085 1096 0.99
229 1056 | 7 1090 1103 0.99
305] 1100 | 4 1095 1105 099
Average = | ' 1092 1104 0,99

TABLE 3 Velociz Pmi_‘de Data; Location 1; Southwest Wind Dir.
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Flaid Dynamics and Diffusion Labonatony - (olorads State Univensity
Wind Engineening Reseanch and Application Sgecialists

USWP Task 3 Test Results SW Wind Dir.
USW3VELO.WK3 Sheet B: 03/26/93
Velocity Profile Data
un 004 ocation rd B13 No Cut
_Heightl  Velocity  Turbulent| Approach Reference Velocity
2 HW | intensity Velocity VYelocity Ratio
= {emis) %) fcmys) {em/s}
0.9 | 764 | 15| 1099 | 1158 0.95
1.2 852 | 14 | 1095 | 1155 0.95
1.5 923 13/ 1111 1162 | 0.96
1.8 940 | 13 1095 | 1153 | 0.95
2.4 975 12 1096 1156 | 0.95
3.1 981 11 1084 1152 | 0.94
4.6 1014 11 1101 | 1159 | 0.95
6.5 1022 10 | 1101 1158 0.95
9.2 1037 10 | 1099 1159 0.95
12.2 1034 | 10 1088 1149 0.95
15.2 1089 8 1104 1158 | 0.95
229 1135 5 1099 1158 0.95
305 _1147 3 1101 1158 09
Average = 1098 1157 oﬁ
Run 005 Location 13 Hilltop Cut _
Heigh Velocity  Turbuient| Approach, Reference Velocity
HW Intensity Velocity Velocity Ratio
fem) __(cmvs) 6)__(cmys) ems)
0.6 603 15 1065 1128 0.94
0.9 773 15 1059 | 1132 0.94
1.2 854 | 15| 1053 | 1118/ 0.94
1.5 913 14| 1081 1149 | 0.94
1.8 935 13 1077 1147 | 0.94
2.4 990 12 1077 1145 0.94
3.1] 1010 | 11 1082 | 1149 0.94
4.6 1005 | 11 1069 | 1135 0.94
6.5 1036 1 1081 1149 0.94
9.2 1053 10 1070 | 1135 | 0.94
12.2] 1070 | 10| 1074 | 1140 0.94
15.2 1087 10| 1074 | 1138 0.94
229 1170 5 1090 | 1154 0.94
305 1157 4 069 1134 | 094
Average = [ 073 | 1140 | 0.94 |
Run 006 ocati 13 -100' C
Height  Velocity  Turbutent Velocity Velocity Velocity
HW  Intensity| Approach Reference Ratio
(cm) femyis) {%) fcmys) femvs)
0.6 794 14 | 1073 1143 | 0.94
0.9 858 14 1070 1141 ] 0.94
1.2 897 14| 1071 1140 0.94
1.5 938 | 14 1076 1144 0.94
1.8 956 | 14 | 1078 1148 0.94
24 997 12 1074 | 1141 0.94
3.1] 985 | 11 1060 1131 | 0.94
46/ 1017 | 11] 1076 1141 | 0.94
6.5 1048 10| 1082 1144 | 0.95
9.2 1051 10| 1076 | 1141 0.94
12.2 | 1061 | 10 1071 | 1136 | 0.94
15.2 | 1102 | 10 1076 1144 0.94
229 1142 | 6 1063 1131 0.94
305 1170 4 1071 | 1144 | 0.94
Average = 1073 | 1141 0.94 ]

TABLE 4
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Wind Engineening Research and Application Specialists

I
|
|
|
|
|
USWP Task 3 Test Results SW Wind Dir.
USW3VEL0.WK3 Sheet C: 03/26/93
Velocity Profile Data
Run 007 Location 3 Board B24 No Cut -
Heigh Velocity Turbuient| Approach | Reference;  Velocity

MW Intensity| Veloclty  Velocity Ratio
em's 00 (emvs) -
0.6 |

0.9 640 17 1083 1136 0.95
1.2 818 | 14/ 1089 1136 0.96
1.5/ 893 13 1098 | 1145 0.96
1.8 918 12 1089 | 1136 0.96
2.4/ 947 11] 1082 1131 0.96
3.1 940 | 10 1079 1128 | 0.96
46 963 10 1081 1131 | 0.96
6.5 978 10 1085 1137 0.95
9.2 999 10| 1092 1145 0.95

12.2 1033 10 | 1098 1144 0.96

{

15.2 1042 9 1088 1139 0.96
229 1077 Y 1082 1136 | 0.95
30.5 1114 5] 1090 1142/ 0.95
Average = [ 1087 1137 | 0.96]

Run 008 Loc_gi&n 3 Board B24 Hilltop Cut w——
Reference Velocity
| Intensity Velocity Velacity Ratio
{cm) fem/s) (%) [cmis) fem :
0.6 670 | 16 1094 1144 | 0.96
0.9 776 14 | 1086 1134 0.96
1.2] 836 | 13 1080 1124 0.96
15] 918 | 12 1097 1147 0.96
1.8/ 917 11| 1083 1139 0.95
2.4 935 11] 1092 1140 0.96
3.1] 982 | 10| 1089 | 1146 | 0.95
46| 980 | 10 1097 1145 0.96
6.5 974 | 10 1096 1143 0.96
9.2 1000 10 1096 | 1145 0.96
12.2 1039 10] 1096 | 1150 0.95
15.2 ] 1059 | 9 1102 1148 0.96
22.9] 1101 | 7 1096 1145 0.96
30.5 1128 5 094 46 0.95
Average = | | 093 1143 | 0.96]

Height  Velocity  Turbulent| Approach |

Run 009 Location 3 Board B24 -100' Cut
Height! Velocity  Turbuient Velocity Velocity Velocity

HW |  Intensity, Approach Reference Ratio
(cm) {em/s) {%) .
06! 763 | 14| 1086 1139 0.95
09| 870 13] 1102 1150 | 0.96
1.2 903 13 1094 1145 | 0.96
15| 932 | 12 1084 1140 0.95
1.8/ 934 | 12| 1083 1131 0.96
24/ 959 | 11 1094 1141 | 0.96
3.1 985 | 10 1092 1144 0.95
4.6 986 11 1074 1129 0.95
6.5 985 10 1080 1131 | 0.96
9.2 1011 | 10 1096 1142 0.96
12.2] 1039 | 10 1088 1136 0.96
15.2 | 1038 | g 1083 1131 0.96
229] 1099 | 7 1095 1142 | 0.96
305 1137 5| 1087 1145 | 0.95

Average = | 1088 1139 | 0.96

TABLE 5 Velocfz Profile Data; Location 3; Southwest Wind Dir.
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Wend Engineening Reseanch and Application Specialists

USWP Task 3 Test Results SW Wind Dir.
USW3VELO.WK3 Sheet D: 03/26/93
Velocity Profile Data
Run 010 Location 4 Board B24 __No Cut -
Height Velocity | Turbulent| Approach| Reference|  Velocity
i HW  Intensity!  Vslocity Velocity!  Ratio
(em) ___(cms) {2%) fems) ems)
0.6 |
0.9 535 18 1075 1122 0.96
1.2 680 15 1085 1134 0.96
1.5 771 14 1069 1126 0.95
1.8/ 817 | 13 1077 1131 0.95
2.4 | 882 | 12 1075 1127 0.95
3.1/ 889 | 12 1068 1119 0.95
46| 944 | 11 1083 1132 0.96
6.5 | 955 | 10| 1075 1124 0.96
9.2 | 997 | 10 1085 | 1136 0.96
12.2 | 998 10 1076 1124 0.96
15.2 | 1053 9 1084 1134 0.96
229 1087 8 1087 1136 0.96
305 1112 6 1081 1128 0.96
Average = 1079 J129) .90
Run 011 Location 4 Board B24 Hi!ltog Cut -
Height Velocity| Turbulent| Approach| Reference|  Velocity
HW  intensity Velocity Velocity| Ratio
(cm) femvs) (%) {cm/s) {cnvs)
0.6
0.9 588 | 17 1079 | 1126 0.96
1.2 677 | 16 1087 | 1133 0.96
1.5 737 15 | 1081 | 1127 | 0.96
1.8 785 14 | 1091 1137 0.96
2.4 828 13 1080 1132 0.95
3.1 849 | 12 1079 | 1129 0.96
4.6 888 | 12 1080 1127 0.96
6.5 923 | 11 1081 1131 0.96
9.2 946 | 10 1072 1121 0.96
12.2] 974 10| 1080 1124 0.96
15.2 987 10| 1068 1114 0.96
229/ 1057 | 8 1085 | 1132 0.96
30.5 1090 | 6 1082 | 1130 0.96
Avefage = 1080 1128 | 0@2
Run 012 Location 4 Board B24 -100' Cut
Height Velocity Turbuient Veiocity Velocity Velocity
HW intensity| Approach | Reference Ratio
( (cm/s) {%) {cmvs) :
0.6 524 | 17 1100 | 1148 0.96
0.9 651 15 1091 1139 0.96
1.2 745 15 1100 1149 | 0.96
1.5 788 14 1092 | 1141 0.96
1.8 838 | 14 1095 1146 0.95
24| 873 | 13 1097 1146 0.96
3.1 904 | 12 1098 1147 0.96
46 941 | 11| 1106 1149 0.96
6.5 961 11 1089 1141 0.95
9.2 | 977 | 10 1094 1144 0.96
12.2 | 1005 10 1093 1143 0.96
15.2 | 1030 10 1105 1149 0.96
22.9 1085 8 1098 1145 0.96
30.5 1117 6 1094 | 1142 0.96
Average = 1097 | 1145 | 0.96
TABLE 6 Velocity Profile Data; Location 4; Southwest Wind Dir.
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Wend Engineering Reseanch and Application Specialists

USWP Task 3 Test Results SW Wind Dir.

USW3VEL0.WK3 Sheet E: 03/26/93

Velocity Profile Data

Run 013 ocation 5 Board B34 No Cut —
Velocity  Turbulent Reference Velocity
HW intensity Velocity | Velocity Ratio
cm/s {%) _ {em/s) {cnvs}

0.6 [
0.9 332 30 1058 | 1093 0.97
1.2 623 20 1061 1100 0.96
1.5 849 14 1079 1119 0.96
1.8 883 12 1062 1096 0.97
24 925 12 1065 1112 0.96
3.1/ 915 11 1051 1093 0.96
4.6 922 11 1066 1095 0.97
6.5 927 11 1062 1095 0.97
9.2 932 11 1056 | 1080 0.97
12.2 | 933 12 1053 1088 0.97
15.2 | 945 11 1057 1082 0.98
229 | 1017 | 10] 1065 | 1100 0.97
30.5 1053 | g | 1048 1085 0,97
Average = ! | 1060 | 1096 0.97]

Run 014 HilltopCut______
Heigh Approach | Reference | Velocity
! Velocity -Ve?iodtyl Ratio
{cm) {cmys) | {%) (emvs)  {ervs}! :
0.6 | 323 | 34 1065 1101 | 0.97
0.9 | 590 24| 1057 1090 | 0.97
1.2 812 | 16 1062 1104 | 0.96
1.5/ 883 | 12 1053 | 1096 | 0.96
1.8/ 913 | 12 1068 | 1104 0.97
24| 924 | 11 1068 1106 0.97
3.1 910 | 11/ 1050 | 1085 0.97
4.6 937 11 1067 1107 0.96
6.5 935 | 11 1063 1104 | 0.96
9.2] 930 | 111 1056 1089 0.97
12.2 ] 948 11| 1064 | 1098 0.97
15.2 | 950 | 12| 1057 | 1089 0.97
22.9 | 1032 | 11 1066 1110 | 0.96
305 1069 10 1061 099 | 0.97]
L_Average = | 1061 1099 | 0.97
Run 015 | ocation 5 Board B34 -100' Cut
Heightl  Velocity  Turbutent Velocity |  Velocity elocity’
HW intensity| Approach  Reference; Ratio
{ fcm/s) {%) fcm/s) femvs)|
0.6 657 | 19 1070 | 1105 0.97
0.9 823 15 1065 | 1102 0.97
1.2/ 893 | 13 1066 | 1104 0.97
1.5 900 | 12 1056 1093 0.97
1.8 895 | 12] 1049 1080 0.97
2.4 907 | 12 1045 1084 0.96
3.1 901 | 12 1053 1091 0.97
4.6 912 | 11 1059 1092 0.97
6.5 910 | 11 1050 1084 0.97
9.2 931 | 12 1058 1091 0.97
12.2 937 | 12 1048 1082 0.97
15.2 947 | 12 1053 | 1084 0.97
229 1010 | 11 1054 | 1094 0.96
30.5 1063 | 9 1067 | 1100 097/
L__Average -| : 1057 1092 | 0.97

TABLE 7 Ve!ociz Profile Data; Location 5; Southwest Wind Dir.
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Wind Engineering Researnch and A pplication Specialists

USWP Task 3 Test Results SW Wind Dir.
USW3VEL0.WK3 Sheet F: 03/26/93
Velocity Profile Data
n 01 ocati =
- Heigh Velocity | Turbulent| Approach| Reference;  Velocity
HW  Intensity Velocity Velocity Ratic
0.6 ! il
0.9 488 34 1050 1088 0.97
1.2 552 3] 1074 1114 0.96
1.5 571 31 1050 | 1102 0.95
1.8 581 29 1049 1089 0.96
24 602 | 28 1052 1102 0.95
3.1] 611 | 27| 1064 1106 0.96
46 645 27 1057 | 1103 0.96
6.5 698 26 1057 | 1095 0.97
9.2 793 | 20 1051 | 1092 0.96
12.2 871 16| 1054 | 1095 0.96
15.2 905 13 1056 | 1096 | 0.96
229 972 11 1063 1100 | 0.97
30.5 1018 | 10 1056 | 1097 | 0.96
| | 0&
Velocity
Ratio
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
30.5 1024 10 | 1061 1099 | 0.97]
Average - | 1061 | 1107 | 0.96
agn 018 ngtign § ﬁ%g 24 -100’ %
Heigh Velocity |  Turbulent Velocity  Velocity Velocity
.] l-lwl intensity| Approach  Reference Ratio
fem), lem/s) {%6) {coys) {cmys}
0.6 471 34 1062 | 1101 | 0.96
0.9 519 32 1066 1111 0.96
1.2 545 | 30| 1058 1105 | 0.96
1.5/ 553 29| 1058 1107 0.96
1.8 566 29| 1050 | 1100 | 0.95
2.4 588 28 1054 1107 | 0.95
3.1/ 597 28 1059 1103 0.96
46 641 | 28 1062 1109 0.96
6.5 718 | 25| 1076 1124 0.96
9.2 802 | 21| 1052 | 1102 0.95
12.2 893 | 15| 1068 | 1111 0.96
15.2 936 | 13| 1067 | 1116 0.96
22.9 978 | 11 1059 | 1106 | 0.96
305 1047 | 10| 1068 | 1115 | 0.96 |
L_Average = 1061 | 1108 | 0.96

TABLE 8 Velocity Profile Data; Location 6; Southwest Wind Dir.
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Fluid Dynamics and Diffusion Labaratory - Colonads State University
Wend Engineering Reseanch and Application Specialists

USWP Task 3 Test Results SW Wind Dir.

USW3VEL0.WK3 Sheet G: 03/26/93

Velocity Profile Data

Run 019 | ocation 7 Board Bg5 _I}.Ilg_Cut - ——
Turbulent| Approach | Reference;  Velocity
Intensity Velocity “VYelocity Ratio
%) {cmvs) | {cnvs)
21] 1064 1141 | 0.93
16| 1066 1142 0.93
13 1069 1144 0.93
12 1065 1143 0.93
12 1060 1136 0.93
12 1078 1150 0.94
12 1063 1140 0.93
11 1066 1138 0.94
10 1067 1141 0.93
10 1051 1123 0.94
1135 0.94
1130 0.93
1144 0.93
1064 | 1139 0.93]
Reference|  Velocity
Velocity|  Ratio
femvs)
1149 0.94
1142 0.93
1140 0.93
! 1150 0.94
1.8 915 12 1060 1140 | 0.93
2.4 918 12| 1062 1137 0.93
3.1 930 12 1065 1138 0.94
4.6 956 | 12 1066 1145 0.93
6.5 978 11 1075 1147 | 0.94
9.2 978 10 1057 1131 0.93
12.2 1024 9| 1064 1141 0.93
15.2 1052 | 9 1072 1146 0.93
229/ 1118 | 7 1095 | 1159 0.94
305 1132 5 1083 | 1156 0.94
Average =| 1070 | 1144 | 0.93]
Run 021 Location 7 Board B25 -100' Cut
. Height  Velocity Turbuient Velocity |  Velocity Velocity
: " HW | - Intensity| Approach Reference| Ratio
femys) %) femys) __ (cmys)
0.6 792 16 1079 1154 | 0.94
0.9 875 14 | 1083 1153 0.94
1.2 897 13 1079 1151 0.94
1.5 912 13 1078 | 1148 | 0.94
1.8 913 13 1084 1154 0.94
2.4 939 12 1100 1159 0.95
3.1 925 12 1086 1152 0.94
4.6 949 11 1078 1153 0.93
6.5 981 11 1088 1157 | 0.94
9.2 1000 10 1080 1153 0.94
12.2 1030 9| 1087 1155 0.94
15.2 1042 9 1085 1153 0.94
229 1091 6 1074 1150 0.93
30.5 1136 5 1089 | 1157 0.94 ]
L__Average =/ 1084 1154 0.94]

TABLE 9 Velocity Proi.‘de Data; Location 7; Southwest Wind Dir.
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UWind Engineering Reseanch and Application Specialists

USWP Task 3 Test Results SW Wind Dir.

USW3VELO0.WK3 Sheet H: 03/26/93

Velocity Profile Data

Run 022 Location 8 -
: Heigh Velocity Reference: Velocity
0.6
0.9/ 528 24 1053 1116 0.94
1.2] 730 18 1072 1128 0.95
1.5 822 15 1055 1106 | 0.95
1.8 859 | 13 1070 1126 0.95
24 893 | 12 1068 1127 0.95
3.1 898 | 12| 1065 1122 0.95
46 895 | 12| 1066 | 1127 0.95
6.5 891 | 13 1078 1132 0.95
9.2 870 14 1059 1117 0.95
12.2 909 | 13 1060 1122 0.95
15.2 | 925 | 14 1065 1121 0.95
229/ 986 | 12| 1053 1115 0.94
305 1079 9 1069 1128 0.95
. Average =| | 1064 | 1122 | 0.95
Run 0 Location 8 Board Hilltop Cut —
Height Velocity  Turbulent| Approach | Reference Velocity
_ HW | intensity|  Velocity Velocity | Ratic
(cm) fcmis) (%) (cm/s) | {cm/s)
0.6 542 | 21 1060 | 1110 0.95
0.9 702 18 1054 | 1117 0.94
1.2] 807 | 15 1059 | 1123 | 0.94
1.5] 825 | 14 1059 | 1112 0.95
1.8] 855 | 12 1071 | 1126 0.95
2.4] 867 12 1074 1128 0.95
3.1 877 12 1058 1121 0.94
4.6/ 860 12 1056 1113 0.95
6.5] 869 13 1064 | 1126 0.94
9.2 887 13 1076 1134 0.95
12.2] 889 | 14 1077 1133 0.95
15.2 918 | 14 | 1065 1127 0.94
229] 1002 | 12 1068 1128 0.95
305 1060 10 1058 | 1118 0.95]
Average = 1064 1123 095
Run 024 Location 8 Board B44 ___-100' Cut
Height| Velocity | Turbulent Velocity | Velocity Velocity
1 HW  Intensity| Approach Reference " Ratio
fcm) femys) %) fcovs) femys}
0.6 648 | 18| 1073 | 1131 0.95
0.9 791 | 16| 1060 | 1119 0.95
1.2 845 14| 1069 1130 0.95
1.5] 875 13 1078 | 1140 0.95
1.8] 877 | 12 1060 | 1121 0.95
24 884 | 11 1068 1123 0.95
3.1 880 | 11 1063 1122 ] 0.95
46 883 | 11 1077 1130 0.95
6.5 874 13 1067 1123 0.95
9.2 861 13 1060 1117 0.95
12.2 876 14 1068 1118 0.96
15.2 901 13 1072 1125 0.95
22.9 986 | 13 1066 1127 | 0.95
30.5 | 1059 | 9 1065 | 1121 | 0.95
L__Average =| 1068 | 1125 095

IABLE 10 Velociz Profile Data; Location 8; Southwest Wind Dir.
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USWP Task 3 Test Results NW Wind Dir.
USW3VEL0.WK3 Sheet I: 03/26/93
Velocity Profile Data
Run 046 Location 1 Board B13 No Cut =
o Approach |  Reference Velocity
{cm/s) : R
0.6 .
0.9 574 21 1072 1126 0.95
1.2 862 | 16 1080 1133 0.95
1.5 933 14 1073 1127 0.95
1.8 949 13 1083 1131 0.96
2.4 974 12] 1071 1128 0.95
3.1 982 12| 1057 1115 0.95
4.6 981 12] 1065 1120 0.95
6.5 993 | 13| 1075 | 1128 0.95
9.2 1015 1] 1074 | 1132 0.95
12.2 1055 1] 1077 1133 | 0.95
15.2 | 1033 12 ] 1068 1121 0.95
229 1082 | 10 1053 1109 | 0.95
305 1143 | 8. 1075 1130/ 0.95
Average = ' ' 1071 1125 0.95]
Run 047 L ocation 1 Board B13 Hilltop Cut =
Height Veiocity  Turbulent| Approach| Reference Velocity
HW  intensity Velocity | Velocity Ratio
fem)  {envs) ! {%) {em/s) | {emvs} i
0.6 703 | 18 1087 | 1134 | 0.96
0.9 859 | 151 1059 | 1121 0.94
1.2 930 | 13 1078 | 1134 | 0.95
15| 959 | 13| 1077 | 1135 0.95
1.8 | 954 | 13| 1075 | 1128 0.95
2.4 976 | 12| 1067 1125 | 0.95
3.1] 983 | 12 1067 1126 0.95
4.6 976 | 12 1068 1123 0.95
6.5 1007 | 11 1077 | 1133 0.95
9.2 | 1016 | 12| 1070 1127 0.95
12.2 1040 11 1068 1126 0.95
15.2 1037 11 | 1065 1123 0.95
22.9 1102 | 10| 1079 1136 0.95
30.5 | 1133 7] 1066 | 1124 0.95]
L__Average =/ - ' 1072 1128 0.95]
Run 048 Location 1 Board B13 __-100' Cut
Height  Velocity  Turbulent Velocity | Velocity Velocity
: Intensity| Approach  Reference Ratio
fem) _{%) {cnvs)
0.6 15| 1057 1115 0.95
0.9/ 14 1065 1123 0.95
1.2 ] 13 1060 1122 0.94
1.5] 13 1081 1138 0.95
1.8 13 1089 1143 0.95
2.4 13 1072 1129 | 0.95
3.1 12 1068 1126 0.95
46 12 1075 1130 0.95
6.5 12 1078 1135 0.95
9.2 12 1066 | 1120 0.95
12.2 1022 11 1067 1123 0.95
15.2 | 1031 11 1061 1115 0.95
229 1095 | 10 1082 1136 0.95
30.5 1123 | 8 1074 | 1129 0.95 |
Average = 1071 | 1127 | 0.95]
TABLE 11 Velocity Profile Data; Location 1; Northwest Wind Dir.



UWind Engineoring Research and Application Specialists

USWP Task 3 Test Results NW Wind Dir.

USW3VEL0.WK3 Sheet J: 03/26/93

Velocity Profile Data
Run 025 Location 2 Board B13 No Cut

Height  Velocity | Turbulent| Approach| Reference|  Velocity
HW intensity|  Velocity Velocity|  Ratio

f cmis %) _{cm/s) fem/s}

0.6 _
0.9 | 869 | 15 1086 1148 0.95
1.2 884 | 14 1077 1139 0.95
1.5 885 | 14 1063 1127 0.94
1.8 910 | 14 1075 1140 0.94
2.4 917 | 15 1080 1140 0.95
3.1 924 15 1081 1145 0.94
4.6 955 14 1095 1150 0.95
6.5 991 | 13 1090 1145 0.95
9.2 1019 | 11 1084 1142 0.95
12.2| 1031 | 1 1078 1140 0.94
15.2 | 1043 | 10 1070 1137 0.94
229 | 1089 | 10 1081 1139 0.95
30.5 1149 8 1090 1145 095
Average = ' . 1081 1142 0.95]
Run 026 Location 2 Board B13 Hillto, t
Heigh Velocity | Turbulent| Approach  Reference|  Velocity
|f ﬂwi intensity|  Velocity Velocity|  Ratio
{cm) fcrvs) (%) {emy/s) fcmys) S
0.6 | 847 | 15 1081 1142 0.95
0.9 871 | 15 1085 1144 0.95
1.2 874 | 14 1070 1135 0.94
1.5/ 892 15 1075 1140 0.94
1.8 895 | 15 1085 1146 | 0.95
2.4 900 | 15 1072 1140 | 0.94
3.1 916 | 14 1071 1134 | 0.94
4.6 940 14 1075 1140 0.94
6.5 981 13| 1072 | 1139 | 0.94
9.2| 993 | 12 1070 1136 | 0.94
12.2 ] 1030 11 1082 1141 0.95
15.2 | 1039 11 1071 1137 0.94
229 1084 10| 1076 1137 0.95
305 1138 | 71 1069 1135 0.94]
Average =/ : 1075 1139 0.94]
Run 027 Location 2 Board B13 -100’ Cut

Height Velocity | Turbulent Yeiocity Velocity|  Velocity
gm} - Hw Intensity | Approach| Reference; Ratio

( fem/s) i) fem/s) femys}
0.6] 837 15 | 1072 1137 0.94
0.9 878 15 1079 1141 | 0.95
1.2 897 14 1070 1135 0.94
1.5] 898 14 1082 1144 0.95
1.8 | 900 15 1083 1145 0.95
24| 901 15 1068 1135 0.94
3.1 920 15 1077 1141 0.94
4.6 938 15 1074 1138 0.94
6.5 979 | 13 1073 1139 0.94
9.2 1004 | 11 1073 1137 0.94
12.2 1023 | 11 1069 1137 0.94
15.2 | 1053 10 1087 1148 0.95
229/ 1107 | 10 1087 1149 0.95
30.5 1173 | Z 1094 1150 095/
Average = [ | 1078 | 1141 0.94

TABLE 12 Velocig Profile Data; Location 2; Northwest Wind Dir.
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USWP Task 3 Test Results NW Wind Dir.
USW3VELO.WK3 Sheet K: 03/26/93
Velocity Profile Data
'0“3 4__NoCut -
elocity  Turbulent| Approach Reference Velocity
Lﬂ;’ | Intensity Veiocity Velocity Ratio
0.6 | m[
|
08! 517 23| 1117 1154 0.97
1.2 700 19| 1112 1153 | 0.96
1.5 808 18 1118 1153 0.97
1.8 872 16 1112 1152 0.96
2.4 934 14 1103 1147 | 0.96
3.1 975 12 1112 1155 0.96
46 1016 11 1111 ] 1154 0.96
6.5 | 1040 | 10 1120 1155 | 0.97
9.2 1054 | 10 1110 1153 0.96
12.2 1062 | 9 1114 1153 0.97
15.2 1065 9! 1106 1149 | 0.96
229 1122 9 1118 1155 0.97
30.5 | 1141 7 1106 1147 | 96|
Average = 1112 11521 0.97]
n ion 3 4___Hilltop Cut i
Height Velocity  Turbulent| Approach  Reference Velocity
{ HW  intensity Vdoclty‘ Velocity Ratio
(cm) ___ (cms). (%) femis) ___{crs)
0.6 608 22 1097 | 1141 0.96
0.9 720 20 1088 1142 | 0.95
1.2 818 18 | 1087 | 1139 | 0.95
1.5 881 | 17 1107 | 1148 0.96
1.8/ 900 | 16 1104 | 1146 0.96
2.4 983 | 13 1108 | 1148 0.96
3.1 995 13 1109 | 1149 | 0.97
4.6 1024 12 1101 1150 | 0.96
6.5 1041 | 11 1102 | 1148 0.96
9.2 1076 | 10| 1108 | 1149 0.96
12.2 1088 10 | 1102 | 1147 0.96
15.2 1081 10| 1082 | 1139 0.96
229 1146 9 1108 1151 0.96
305 1188 Zl 1105 1149 0.96
Average =| ' 1101 146 0.96
e jm_m 100" Cut
Hoig Turbutent v.aoeltyi Velocity Velocity
g;] Intensity Amom] Reference Ratio
mv %) fevs)  (crvs)
676 | 20 1104 | 1148 | 0.96
771 19| 1097 | 1144 | 0.96
1.2 850 17| 1103 1145 0.96
1.5 906 | 16 1114 1151 0.97
1.8 923 | 15 1097 1143 0.96
24| 970 | 13| 1106 1149 0.96
3.1 981 | 13 1106 1148 0.96
46 1038 11 1113 1152 0.97
6.5 1034 | 11 1094 1143 0.96
9.2 1064 | 10 | 1106 1148 0.96
12.2 1070 | 10 | 1102 1146 0.96
15.2 | 1087 10 1100 1146 0.96
229 1126 10 1099 1145 0.96
305 1168 | rd 1101 | 1145 0,96
Average = I 1103 | 1147 0.96)
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TABLE 13  Velocity Pro{de Data; Location 3; Northwest Wind Dir.



UWind Engineoring Research and Application Specialists

USWP Task 3 Test Results NW Wind Dir.

USW3VELO0.WK3 Sheet L: 03/26/93

Velocity Profile Data

Run 031 ation 4 Board B24 No Cut -
Velocity| Turbulent! Approach| Reference|
‘HW | intensity . Vslocity Velocity
femvs} | (%) {cm/s) {cnvs)
|
480 22 1130 1151 | 0.98
554 21 1119 1143 0.98
628 20 1124 1147 0.98
690 | 18 1133 1153 0.98
742 18 1126 1150 0.98
778 16 1114 1139 0.98
851 16 1123 1148 0.98
910 14 1134 1152 0.98
937 | 12 1131 1153 0.98
; 960 | 12 1124 1146 0.98
15.2 | 1012 | 11 1132 1155 0.98
229] 1070 | 9 1129 1152 | 0.98
305 1125 7 1131 1152 0.98
Average =| % 1127 1149 0.98]

Run 032 Location 4 Board B24 Hilltop Cut

" Heigh Velocity | Turbulent| Approach | Reference|  Velocily
o HW | intensity!  Velocity Veiocity Ratio
fcm) _ {cm/s) (%) {cm/s {crvs)

0.6 446 | 25 1126 1151 0.98

0.9 533 23 1126 1151 0.98

1.2] 601 21 1129 1151 0.98

15 655 20 1133 1152 0.98

1.8 714 | 18 1131 1155 0.98

24 721 | 18 1128 1147 0.98

3.1] 757 18 1127 1150 | 0.98

46| 830 16 1121 1148 0.98

65 891 14 1122 1147 0.98

9.2 925 13 1125 1149 0.98

12.2 963 11] 1133 1153 ] 0.98
15.2] 979 11 1116 1143 0.98

22.9 1064 | ] 1128 1149 0.98

305 1116/ 7 1120 1147 0.98
Average = | 1126 1150 0.98]

Run 033 Location 4 Board B24 _ -100' Cut

Heigh Velocity | Turbulent Veiocity Velocity Velocity
: HW intensity| Approach  Heference,  Ratio

_lem/s) . S fenvs) jcmys}

06| 475 | 23 | 1126 | 1153 0.98
0.9 569 | 22 1126 1151 0.98
1.2 618 | 20 1123 1149 0.98
1.5 659 | 20 1128 1152 0.98
1.8 691 | 19 1131 1153 0.98
2.4 726 18 1117 1146 | 0.97
3.1 788 17 1125 1154 0.98
46| 839 16 1134 | 1155 0.98
6.5 890 | 14 1127 1152 0.98
9.2 928 12 1127 1152 0.98
12.2 ] 953 11 1121 1148 0.98
15.2 | 987 11 1126 1151 0.98
229 1046 | 9 1110 1139 0.97
30.5 1124 7 1129 1153 0.98 |
Average =| i I 1125 1151 0,98

TABLE 14 Ve!ociz Pm}.‘de Data; Location 4; Northwest Wind Dir.
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26

USWP Task 3 Test Results NW Wind Dir.
USW3VELO.WK3 Sheet M: 03/26/93
Velocity Profile Data
n 034 tion 5 rd No Cut -
Nﬂ Velocity Twrbulent! Approach = Reference Velocity
~ HW _  Intensity] Velocity  Velocity|  Ratio
em) _(ems) ) _ femvs) |
0.9 | 480 | 27 1112 1147 | 0.97
1.2 685 | 23 1113 1152 | 0.97
15| 821 19| 1106 1149 | 0.96
1.8 939 15 1112 1149 0.97
24 1025 12 1112 1149 0.97
3.1 1049 | 11 1109 1143 0.97
46 1057 1 1115 1150 | 0.97
6.5 1063 | 11 1110 1142 0.97
9.2 1068 | 10| 1110 1147 0.97
12.2 1082 | 9| 1096 1138 0.96
15.2 1133 | 8 1118 | 1151 0.97
229 1150 6 1100 1141 0.96
305 1177 _5 1105 1146 | 0.96
Average =| | 1109 1147 | 0.97]
Egn 035 Lc_)cation 5 %rd B34 ill e
Veiocity  Turbulent, Approach  Reference Velocity
i HW  intensity Velocity Velocity Ratio
(cm) __fcms) (%) fems) ___(cvs) .
0.6 | 570 25 | 1106 1144 | 0.97
0.9 | 735 22| 1111 | 1153 0.96
1.2 859 18 1105 | 1150 | 0.96
15] 957 15 1111 1148 | 0.97
1.8 1027 12| 1113 1147 | 0.97
24| 1044 | 1] 1108 1141 0.97
3.1 1072 | 10 1114 1151 0.97
4.6 1053 10 1117 1154 | 0.97
6.5 1065 10 1109 | 1149 0.97
9.2 1084 | 10 | 1107 1148 0.96
12.2 1086 | 9| 1109 1146 0.97
15.2 1115 | 9 1105 1148 0.96
229 1167 6 1118 1154 0.97
305 1193 4 1116 1155 97,
Average =| . 1111 1149 0.97 ]
la 100" Cut
Height Velocity Turbulent Velocity Velocity Velocity
m] HW intensity| Approach  Reference Ratio
{ {cm/s) %) fcnys)
0.6 661 20 | 1096 1137 0.96
0.9 835 17| 1112 1151 | 0.97
12 968 14 1120 | 1157 | 0.97
1.5] 1019 | 12| 1121 | 1153 0.97
1.8 | 1044 11 1119 | 1157 0.97
2.4 1068 11 1132 1161 0.97
3.1 1048 11 1124 1158 0.97
46 1096 | 10| 1126 1155 | 0.98
6.5 1072 10| 1120 | 1154 | 0.97
9.2 1113 9| 1129 1160 0.97
12.2 1094 9| 1122 1158 0.97
15.2 1145 8| 1127 1160 0.97
229 1166 6 1120 | 1156 0.97
305 1188 4 1127 | 1159 0.97)
Average =| : 1121 1155 0.97]
TABLE 15 Velocity Profile Data; Location 5; Northwest Wind Dir.



Wind Engineering Reseanch and Application Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VELO.WK3 Sheet N: 03/26/93
Velocity Profile Data
Run 037 tion 6 Boag E ﬂg Qut =
Heigh Velocity Turbulent| Approach Reference Velocity
1 HW Intensity Velocity Velocity Ratio
(o 2 fcm/s) %) fcmvs) {cnvs)
0.9 549 25 | 1096 1142 0.96
1.2 568 | 25 1090 1136 0.96
15| 590 | 25 1100 1142 0.96
1.8 615 24 1101 1143 0.96
24 680 | 24 1094 | 1139 | 0.96
3.1/ 729 | 22 1098 1138 | 0.96
46! 853 15 1096 1140 | 0.96
6.5 920 12| 1098 1144 0.96
9.2 947 12] 1104 1146 0.96
12.2] 973 | 12 1104 1144 | 0.96
15.2 | 972 11} 1088 | 1130 | 0.96
229/ 1060 | 10| 1101 | 1145 | 0.96
30.5 1118 8] 1102 ] 1145 0.96
Average = ' 1098 1141, 0.96)
Velocity
Ratio
0.96
0.97
0.97
0.96
0.96
0.96
0.97
0.97
0.96
0.96
; 0.96
15.2 981 | 11 1105 | 1144 | 0.97
229! 1049 | 10| 1098 1143 | 0.96
30.5 1099 8 1095 1143 0.96 |
Average = 1099 1141 0.96]
Run 039 L ocation 6 al -100’
Heig Velocity . Turbulent Yelocity Velocity Velocity
Eﬂ HW intensity| Approach  Reference Ratio
{ fem/s) o) fcmys) {cmis}
0.6 544 27| 1104 1144 0.97
0.9 | 557 | 26 | 1104 1140 0.97
1.2 | 568 | 25| 1093 1141 0.96
1.5 587 | 26| 1108 | 1146 | 0.97
1.8 605 | 27| 1106 | 1145 | 0.97
2.4 650 | 26 1089 | 1135 0.96
3.1 708 | 25 1102 | 1143 | 0.96
46 842 18 1104 | 1143 | 0.97
65| 914 13| 1107 1146 0.97
9.2/ 960 | 12| 1113 1148 0.97
12.2 | 982 | 11 1101 1145 | 0.96
15.2| 1010 11 1105 1145 0.96
229 1070 | 10| 1101 1145 0.96
30.5 | 1122 | 8 1107 1149 096
Am =/ 1103 1144 Oﬁ

TABLE 16

Velocity Profile Data; Location 6; Northwest Wind Dir.




Wind Engineening Reseanch and A pplication Specialists

USWP Task 3 Test Results NW Wind Dir.

USW3VEL0.WK3 Sheet O: 03/26/93

Velocity Profile Data
Run 040 ocation 7 Board B25 No Cut

Height  Velocity| Turbulent| Approach| Reference|  Velocity

. : _ HW | Intensityl  Vslocity, ~ Velocity! Ratio
0.6 | '

0.9] 669 20 1062 1097 0.97

1.2 715 19 1078 1111 0.97

15 719 18 1072 1106 0.97

1.8 747 | 19 1084 1118 0.97

24 774 | 19 1097 1129 0.97

3.1 767 19 1068 | 1106 0.97

46 812 | 18 1075 | 1111 0.97

65 872 16 1064 1099 0.97

9.2 913 12 1060 1093 0.97

12.2 955 11 1060 1092 0.97

15.2 997 10 1087 1112 0.98

229 1073 8 1073 | 1108 0.97

305 1118 | 6 1066 | 1102 0.97]

Averag = | 1073 | 1106 0.9_7_

Run 041 Location 7 Board B25 __Hilltop Cut

Height Velocity Turbulent| Approach | Reference Velocity
HW  intensity|  Velocity Velocity Ratio
(cm {cm/s} {%) {emis) {cm/s} S
0.6 603 | 23 1065 1097 | 0.97
0.9/ 672 | 21 1068 1100 | 0.97
1.2] 704 | 20 1072 1111 0.97
1.5/ 728 | 19| 1079 1114 0.97
1.8] 715 | 19 1062 | 1095 097
2.4 745 19 1070 1107 | 0.97
3.1 769 19 1087 1114 0.98
4.6 808 18 | 1066 1099 0.97
6.5 861 | 15 1074 1099 0.98
9.2 932 12 1083 1118 0.97
12.2 974 | 11 1080 1117 0.97
15.2 | 991 | 10 1069 1105 0.97
229/ 1047 8| 1068 1093 0.98
30.5 1116 6! 1060 | 1101 0.96 |
Average = | 1072 1105 0.97]
-100' Cut

Velocity |  Velocity|  Velocity
Approach . Reference Ratio.

femys) (cnys) -
1070 1110 0.96
1067 1100 0.97
1080 1106 0.98
1062 1100 0.97
1065 | 1100 0.97
1089 | 1118 0.97
1070 1108 0.97
1054 1091 0.97
1048 1082 0.97
1078 1109 0.97
1076 1103 0.98
1067 1103 0.97
1058 1089 | 0.97
1073 1109 | 0.97
. 1068 1102, 0.97]

TABLE 17 Velociz Profile Data; Location 7; Northwest Wind Dir.
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USWP Task 3 Test Results NW Wind Dir.
USW3VELO0.WK3 Sheet P: 03/26/93
Velocity Profile Data
Run 043 Location8 _ Board B44 _ No Cut -
- t  Velocity Turbulent| Approach Reference|  Velocity
i HW | Intensity Velocity |  Velocity Ratio
femys) P femis)  (cms)
637 18 1084 1080 1.00
692 18 1082 1082 1.00
737 | 15 1077 1068 1.01
753 | 15 1077 1075 1.00
789 14 1079 1073 1.01
798 | 14 1078 1073 1.00
792 13| 1072 1066 | 1.01
802 13 1083 | 1075 1.01
2] 818 13 1102 1094 1.01
12.2 827 | 13 1074 1065 1.01
15.2 | 860 | 13| 1084 1074 1.01
229] 952 | 1] 1092 1087 1.01
305 1030 | 8 1091 1087 1.00]
Average = 1083 | 1077 1.01
Run 044 Location 8 Board B44 Hilltop Cut -
Heigh Velocity | Turbuient| Approach | Reference Velocity
7 HW  intensity Velocity Velocity Ratio
[cm) {cmis) (%) (emis) {cm/s)
0.6 470 | 25| 1079 1076 1.00
0.9 598 20 1081 1078 1.00
1.2 682 18 1075 | 1071 | 1.00
1.5 740 16 1103 | 1102 | 1.00
1.8 760 16 1088 | 1085 1.00
24 797 14 1087 | 1087 1.00
3.1 811 13 1082 | 1075 1.01
46 809 13 1081 | 1078 | 1.00
6.5 | 816 13 1084 | 1078 1.01
9.2 838 | 12 1100 | 1096 1.00
12.2 851 | 13 1086 1079 1.01
15.2 873 13 1081 1074 1.01
229 961 12] 1089 1079 1.01
30.5 | 1057 7 1094 1087 | 1.01]
Average =| | 1086 1082 | 1.00]
Run 045 Location 8 oard B44 -100' Cut
Velocity  Turbulent Velocity Velocity|  Velocity
i .1 HW ‘ intensity!| Approach| Reference!  Ratio
fem) fcm/s) %) femys) :
0.6 514 | 22| 1098 | 1092 1.01
0.9 643 | 19 | 1098 | 1091 1.01
1.2 703 | 17] 1091 1090 1.00
15| 743 16 1084 1081 1.00
1.8 783 15 1102 1093 1.01
2.4 809 14 1084 1081 1.00
3.1 823 14 1087 1080 1.01
4.6 820 13 1092 1085 1.01
6.5 825 | 13 1085 1076 1.01
9.2 836 | 13 1098 1089 1.01
12.2 844 | 13 1092 1081 1.01
15.2 872 13 1087 1082 1.00
229 981 11 1093 1088 1.01
30.5 | 1058 8 1095 1084 1.01
Jﬂu@_r.zg.tﬁil =| 1092 | 108_5 | 1.01)
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TABLE 18 Velocity Pro{u‘e Data; Location 8; Northwest Wind Dir.



Wend Engineoning Reseanch and pplication Specialists

USWP Task 3 Test Results NW Wind Dir.

USW3VELO0.WK3 Sheet Q: 03/26/93

Velocity Profile Data

Run 049 Location 9 ard B23
Height Va!ocity Turbutent |
_Intensity |
(FJVJ‘ st
0.6

0.9 574 22 1077 1090 0.99

1.2] 718 18 1087 1100 0.99

15| 776 16 1097 | 1109 0.99

1.8 773 16 1078 | 1086 0.99

2.4/ 808 15 1094 1101 0.99

3.1 817 16 1090 1102 0.99

46 836 15 1070 1078 0.99

6.5 865 14 | 1091 1104 | 0.99

9.2 864 | 13| 1081 1089 | 0.99

12.2 897 13| 1077 1084 | 0.99

15.2 929 13 1093 1103 0.99

229 945 | 12 1086 1093 0.99
305 1009 | 12 1087 1093 099
Average = | 1085 109_5 | 0&

Run 050 Location _ Board B23 _ 1200'Cut

Heigh Velocity | Turbulent| Approach | Reference Velocity

" HW | Intensity Vetocity ‘ Velocity Ratio

{cm) cm/s (%) fem/s) {cm/s} i

0.6 | 675 | 19| 1033 . 1096 | 0.99

0.9 762 | 18 | 1099 | 1109 | 0.99

1.2] 789 17 1101 | 1114 0.99

1.5 804 17 1097 | 1103 0.99

1.8 801 | 16 | 1088 | 1099 | 0.99

| 2.4 822 16 | 1103 | 1114 0.99
| 371 816 16 1074 1084 0.99
| 46| 866 15 1103 1114 0.99
6.5 | 857 14 1096 1102 1.00

9.2 | 894 13 1101 1109 0.99

12.2 901 13| 1087 1097 0.99

15.2 924 13] 1100 1110 0.99

22.9 956 | 12] 1086 | 1093 | 0.99
305 1035 11 1106 1116 0.99]
Avera ge =| | 1095 1104 | 0.99 ]

TABLE 19 Ve!aci2 Profile Data; Location 9; Northwest Wind Dir.
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USWP Task 3 Test Results NW Wind Dir.
USW3VEL0.WK3 Sheet R: 03/26/93
Velocity Profile Data
n 051 gcation 10 __Board B23 __No Cut .
Turbulent| Approach Reference Velocity
Intensity Veiocity Velocity Ratio
%) fcmys) {cmvs)
17 1089 1121 0.97
16 1072 1095 0.98
16 | 1077 | 1100 | 0.98
16 | 1080 1112 0.97
16 1074 1106 0.97
16 1087 1118 0.97
15 1080 | 1113/ 0.97
14 | 1093 | 1121 0.98
15 1078 | 1107 0.97
14 1074 1105 0.97
13 1082 1110 | 0.97
11 1078 1106 | 0.97
8 1068 1007] 0.97]
1079 1109 | 0.97]

Velocity

Ratio

06 729 | 17 1103 | 1133 0.97]
0.9 781 16 1105 | 1137 0.97
1.2/ 764 | 16 | 1078 1107 0.97
1.5/ 798 16| 1084 1120/ 0.97
1.8 807 15 1089 1119 0.97
2.4 840 16 1101 1130 0.97
3.1 855 | 15 1095 1133 0.97
4.6 878 15 1098 1131 097
6.5 893 14| 1105 | 1134 0.97
9.2 910 14 1094 1127 0.97
12.2 ] 930 14 1090 1123 0.97
15.2 | 969 | 13 1094 1125 0.97
229 1061 11 1097 1131 0.97
305/ 1137 7 1103 1137 0.97
Average = - 1095 1128 | 0.97]

TABLE 20
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Velocity Profile Data; Location 10; Northwest Wind Dir.
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NW Wind Dir.

03/26/93

USWP Task 3 Test Results

USW3VEL0.WK3 Sheet S:

Velocity Profile Data

Run 05 Location 11 Board B23
Velocity Turbulent |
HW Intensity |
femys) %)
0.6
0.9 572 20 1102 1133 0.97
1.2 615 19 1071 1105 0.97
1.5 662 | 18 | 1069 1100 | 0.97
1.8 691 18 1068 1098 | 0.97
2.4/ 743 | 17 1070 | 1105 0.97
3.1 777 16 1077 1102 0.98
46| 846 14 1081 | 1113 0.97
6.5 870 14 1083 1109 0.98
9.2 | 883 13 1071 1102 0.97
12.2 921 12| 1081 1112 0.97
15.2 935 13] 1076 1105 | 0.97
229 1002 | 12 1088 1118 0.97
305 1077 10 1081 1113 0.97
Ave_@gg = | 1078 | 1109 | 0.97 ]
Run 054 ocation 11 oal Hi!l!og Cut
Height Velocity  Turbuient! Approach  Reference  Velocity
HW Intensity|  Velocity Velocity|  Ratio
{em) {cmys) | (%) (cm/s) crmvs) -
0.6 | 513 20| 1089 | 1119 0.97
0.9 575 | 20 1077 | 1109 0.97
1.2 ] 624 | 20 1075 1101 0.98
1.5 669 | 19 1079 1110 0.97
1.8 703 | 18 | 1072 1111 0.97
2.4 747 17 | 1064 1095 0.97
3.1 790 15 1070 1103 0.97
4.6 836 | 14 1082 1109 0.98
6.5 | 864 | 12 1070 1096 0.98
9.2 | 887 | 13| 1072 1100 0.97
12.2] 910 12 1073 | 1103 0.97
15.2 | 928 12| 1073 | 1103 0.97
229 989 12 1063 | 1095 0.97
30.5 | 1045 | 10 1060 1088 097/
. Average =| | 1073 1103 0.97]
Run 055 Location 11 ___Board B23 __-100' Cut
Height  Velocity  Turbujent Velocity Velocity|  Velocity
ti HW  intensity| Approach Reference Ratio
(em) __(cmvs) %) femvs)
0.6 | 569 | 19 | 1073 | 1105 0.97
0.9 618 | 19| 1073 | 1108 | 0.97
1.2 647 | 18| 1073 1100 | 0.98
15| 682 | 18 1068 1100 | 0.97
1.8 713 | 18 | 1073 1102 0.97
2.4 758 | 16 1079 1110 0.97
3.1 774 16 1064 1094 0.97
4.6 835 14 1069 1102 0.97
6.5 858 13 1076 1103 0.98
9.2 893 12 1071 1106 0.97
12.2 914 12 1077 1111 0.97
15.2 920 12 1068 1098 0.97
22.9 991 12 1083 1109 0.98
305 1050 10 1071 1101 0.97
Average = 1073 1104 0.97]

TABLE 21 Velociz Profile Data; Location 11; Northwest Wind Dir.
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Weind Engineering Reseanch and Application Specialists

USWP Task 3 Test Results NW Wind Dir.

USW3VEL0.WK3 Sheet T: 03/26/93

Velocity Profile Data

Run 056 Location 12 __Board B23 __No Cut ___
- Velocity |
emis)
0.6
0.9 407 22 1115 1130 0.99
1.2 476 20 1111 1134 0.98
1.5 510 20 1107 1126 0.98
1.8 546 20 1108 1127 0.98
2.4 581 | 18 1111 1133 0.98
3.1 615 18 1112 1133 0.98
4.6 652 17 1108 1130 0.98
6.5 667 16 1092 1112] 0.98
9.2 700 | 17 1093 1113 0.98
12.2 728 16 1102 1123 0.98
15.2 779 15 1100 1118 0.98
229 851 15 1115 1134 0.98
30.5 921 14| 1106 1121 0.99
Averag = | 1106 112_5 0.98
Run 057 Location 12 __Board B23 1200’ Cut —
Heigh Velocity | Turbulent| Approach| Reference Veiocity
HW Intensity Velocity Velocity | Ratio
(cm) cm/s %) ems) femvs)
0.6 352 23 1104 1126 | 0.98
0.9 424 21 1092 1113 0.98
1.2 472 | 21 1094 1117 0.98
1.5] 511 | 20 1102 1123 0.98
1.8 542 | 19 1099 1122 0.98
2.4 578 18 1110 1132 0.98
3.1 593 | 17 1100 1121 0.98
46 643 | 17 1105 1124 0.98
6.5 661 | 16 | 1097 1121 0.98
9.2 703 | 16 1094 | 1115 0.98
12.2 733 | 16 1090 1114 0.98
15.2 767 | 15 1103 1124 0.98
22.9 /| 841 15| 1102 1122 0.98
305 897 14 1094 1111 0.98
| Average = | 1099 1121 0.98 ]

TABLE 22 Velocity Proil‘lfe Data; Location 12; Northwest Wind Dir.
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Wend Engineening Reseanch and Application Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VELO.WK3 Sheet U: 03/26/93
Velocity Profile Data
Run 058 Location 13 ___Board B23 ___No Cut -
Height Velocity | Turbuient| Approach | Reference Velocity
s TN Intensity Velocity Velocity | Ratio
{ fcm/s) {26 fcm/s) {cnys)
0.6 |
0.8 779 16 1114 1118 1.00
1.2 B804 15 1091 1093 1.00
15 833 | 14 | 1088 1092 1.00
1.8 836 | 15 1095 1095 1.00
24| 856 15| 1102 1102 | 1.00
3.1 B850 | 14 | 1098 | 1101 1.00
46 855 | 14 1099 1105 0.99
6.5 847 14 1096 1098 1.00
9.2 855 14 1099 1098 1.00
12.2 870 14 | 1106 1106 1.00
15.2 886 13| 1104 1104 1.00
22.9 916 13 1096 1100 | 1.00
30.5 962 12 1101 1102 1,001
Average = 1099 | 1101 1.00]
Run 059 Location 13 __ Board B23 1200 Cut _
Height: Veiocity | Turbulent: Approach  Reference Velocity
f HW intensity Velocity Velocity Ratio
(cm) __(cms) (%) e/s) fem/s)
0.6 | 753 16 1092 1099 | 0.99
0.9 | 797 15 1095 1095 | 1.00
1.2/ B10 15 1097 1091 | 1.01
1.5 830 15 1088 1097 | 0.99
1.8 835 14 | 1089 1087 | 1.00
2.4 851 14 | 1094 1096 | 1.00
3.1 833 | 14| 1093 1093 | 1.00
4.6 861 | 14 1100 | 1103 | 1.00
6.5 B42 | 14 1094 1102 | 0.99
9.2/ 877 | 14 1098 | 1107 | 0.99
12.2 876 | 14 1107 1109 | 1.00
15.2 886 14 | 1097 1100 1.00
22.9 892 18 1083 1085 1.00
305 950 | 13 1089 1093 1.00,
Average = | | 1094 1097 1,00

TABLE 23
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Velocity Profile Data; Location 13; Northwest Wind Dir.



UWend Engineoring Research and Application Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VELO.WK3 Sheet V: 03/26/93
Velocity Profile Data
Run 060 Location 14 _Board B33 No Cut =
Height  Velocity  Turbuient| Approach Reference|  Velocity
o HW | intensity| Velocity  Velocity|  Ratio
fem fem/s) {2) femys) fcm/s}
0.6 '
09/ 383 29 | 1087 1093 | 0.99
1.2 465 | 27 1095 1105 0.99
1.5 494 26 1090 1096 1.00
1.8] 526 | 25 1096 1103 0.99
24| 560 | 23 1092 1097 1.00
3.1] 588 | 22 1110 1112 1.00
46| 633 | 22 1104 1115 0.99
6.5 674 | 21 1104 1111 0.99
9.2 | 723 | 20 1099 1093 1.01
12.2 797 19 1101 1108 0.99
15.2 833 17 1095 1096 1.00
22.9 892 15 1092 1099 0.99
305 944 14 1094 | 1100 0.99
. Average = | 1097 | 1102 1.00]
Run 061 Location 14  Board B33 1200' Cut S
Heigh Velocity Turbulent| Approach| Reference Velocity
: HW | Intensity Velocity | Velocity Ratio
—(cm) femvs) (%) fervs) __ {crvs)
0.6 443 | 28 | 1100 | 1108 0.99
0.9 472 | 28 1104 1116 0.99
1.2] 508 | 27 1108 1121 0.99
1.5] 522 | 25 1102 1116 0.99
1.8] 532 | 25 1101 | 1114 0.99
24 546 | 25 1094 1103 0.99
3.1 579 | 24 1104 1112 0.99
4.6 631 23 1111 1122 | 0.99
6.5 679 22 1113 1122 0.99
9.2 717 22 1101 1110 | 0.99
12.2 762 | 19 1090 | 1095 | 1.00
15.2 824 | 17 | 1104 | 1108 | 1.00
229/ 898 13| 1101 1105 | 1.00
305] 966 12 1104 1118 099
Average = | [ 1103 1112] 0.99

TABLE 24 Velociz Profile Data; Location 14; Northwest Wind Dir.
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Wend Engineening Research and Application Specialists

USWP Task 3 Test Results NW Wind Dir.

USW3VELO0.WK3 Sheet W: 03/26/93

Velocity Profile Data

Run 062 Location 15 Board B33 No Cut -
Height Velocity | Turbulent! Approach| Reference|  Velocily

G HW ! Intensity!  Velocity Velocity  Ratio

0.6
0.9 536 20 1075 1095
1.2] 591 19 1072 1099
1.5 626 19 1066 1091
1.8/ 656 18| 1076 1101
2.4 690 17 1074 1097
3.1 712 | 16 1081 1102
4.6 742 | 16 1083 1104
6.5 766 | 15 1074 1102
9.2 788 | 16 1093 1111
12.2 828 14 1092 1117
15.2 | 835 15 | 1073 1095
229 911 14 | 1077 1100
305 1005 | 12| 1080 | 05!
Average = 1078 | 101 |

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.97

0.98

0.98

0.98

0.98

0.98

0.98

Run 063 Location 15 B33 1200' Cut

‘Height = Velocity | Turbulent| Approach Reference Velocity
=  Ratio
0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

. HW  Intensity|  Velocity |  Velocity

(cm)  forvs) (%) (cm/s) {cvs}
0.6 494 | 20| 1078 1101 |
0.9 563 20| 1078 1101 |
1.2 616 | 19| 1078 1101 |
15] 642 | 18| 1078 1101 |
1.8 663 | 18 1078 1101
2.4 | 699 16 1078 1101
3.1 699 16 | 1078 1101
4.6 747 | 16 1078 1101
6.5 756 | 16 1078 | 1101
9.2 782 | 15 1078 1101 |
12.2 820 | 14 1078 1101
15.2 | 833 | 15 1078 1101
229 913 ] 14 1078 1101
30.5 1025 | 111 078 1101 0.98]
Average = | 078 1101 0.98 |

TABLE 25  Velocity Profile Data; Location 15; Northwest Wind Dir.
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Wind Engineoring Researnch and Application Specialists

USWP Task 3 Test Results NW Wind Dir.

USWS3VELO.WK3 Sheet X: 03/26/93

Velocity Profile Data

Run Location 16  Board B34 No gﬂ —
- Heigh Velocity  Turbulent| Approach | Reference
e . HW Intensity Velocity |  Velocity
_{em cm/s) | {%) {crms) {cnvs) |
0.6 |
09] 737 16 1061 1093 0.97
1.2/ 807 14| 1062 1086 0.98
15| 875 13| 1068 1104 0.97
1.8 884 12 1072 1095 | 0.98
2.4 896 | 12| 1057 1084 | 0.98
3.1 912 | 11 1062 | 1090 0.97
4.6 921 11| 1066 1094 0.97
6.5 | 920 | 11| 1056 1082 0.98
9.2 | 947 | 11| 1054 1090 0.97
12.2 | 949 11 1059 1086 0.98
15.2 971 11 1060 1094 0.97
22.9 1022 10 1064 1100 | 0.97
30.5 1064 8 1052 1090 | 0.96
Average = | 1061 | 1091 | 0.97]

Run 065 Location 16 Board B34 1200' Cut

I-Iaighﬁ Velocity  Turbulent, Approach | Reference Velocity
: HW Intensity Velocity Velocity! ~ Ratio
fcm) __ fems) {%) fems)  forvsdl |

0.6 762 16| 1079 | 1113 0.97

0.9 837 | 16 | 1082 | 1118 0.97

1.2 879 | 13 | 1074 1114 0.96

1.5] 891 | 13| 1071 1106 0.97

1.8 911 | 12| 1087 1119 0.97

2.4 | 903 | 12 1062 1095 0.97

3.1 912 | 12 1069 1102 0.97

4.6 945 11 1087 1119 | 0.97

6.5 944 | 11 1075 1112] 0.97

9.2 960 | 11 1077 | 1107 0.97

12.2| 991 11 1078 1115 | 0.97

15.2 | 997 11 1091 | 1121 0.97

22.9 1049 10 1079 1117 0.97
30.5 1107 ! 8 1099 1132 0.97]
Average =| ' 1079 1114 | 0,97

TABLE 26  Velocity Profile Data; Location 16; Northwest Wind Dir.
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7MWMPWM-&MSMW
UWind Engineoring Reseanch and Application Specialists

USWP Task 3 Test Results SW Wind Dir.
USW3VEL1.WK Sheet A: 03/26/93
Velocity Profile Comparisons Velocity Profile Comparisons
Location 1 Location 2
Height i : i Hw Velocity
0.04 ; ; 0.04
0.06 0.48 0.50 0.70 0.06
0.08 0.68 0.67 0.74 0.08
0.10 0.76 0.76 0.77 0.10
0.12 0.78 0.77 0.76 0.12
0.16 0.79 0.78 0.77 0.16
0.20 0.78 0.77 0.76 0.20
0.30 0.78 0.77 0.75 0.30
0.42] 0.80 0.79 0.79 0.42 96| .
0.60 0.81] 0.81 0.80 0.60 0.94 0.98 0.98
0.80 0.86 0.87 0.85 0.80 0.95] 1.00 0.99
1.00 0.91 0.90 0.90 1.00 0.99 1.01 1.02
1.50] 0.98 0.97 0.97 1.50 1.03 1.07 1.07
2,00 1.01 1.01 1.01 2.00 104 1.08 1.09]
Ur@upwind = 1084 1090 1092 Ur@upwind = 1098 1073 1073
_ Ur@top =| 1094 1100 1104 Ur@top = 1157 1140 1141
Href (cm) =! 152 152] 152 Href (cm) = 152 152] 152
Location 1 Location 2
SW Wind Dir. SW Wind Dir.
1.00 ‘ ‘ 1.00 [ _
050 | 0%0 % ‘ |
2 080 2 030 ' -
(4] Q
8 . 8 //
(] (]
> 070 ‘ > 070 ,
© i)
N oo / f | 8 /
N N
-g 0.60 ‘ J / ‘ Té 0.60 1
S ‘ ]
2 050 | / 1 | S 050 ‘
| |
040 | / | 040
|
030 / ‘ 030 . ! ‘
0 0.1 02 03 0.4 0 0.1 02 03 04
Normalized Height Normalized Height
+#01_no  , #02 top . #03_-100' +#04 no  , #05_top . #06_-100'

TABLE 27 Velaciz Profile Comearfsons; Loc. 1 & 2; Southwest Wind Dir.
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Wind Engineoring Reseanch and Application Specialists

USWP Task 3 Test Results SW Wind Dir.
USW3VEL1.WK Sheet B: 03/26/93
Velocity Profile Comparisons Velocity Profile Comparisons
Location 3 Location 4 = __
Height! Velocity ] e i ~ VYelocity|  Velocity
0.04 0.61 0.70 0.48
0.06 0.59 0.72 0.79 0.55 0.60
0.08 0.75 0.77 0.82 0.62 0.68
0.10] 0.81] 0.84] 0.86 0.68 0.72
0.12] 0.84] 0.85 0.86 0.72] 0.77
0.16 | 0.88] 0.86 0.88 0.77 0.80
0.20 0.87 0.90 0.90 0.79 0.82
0.30 0.89 0.89 0.92 0.82 0.85
0.42 0.90 0.89 0.91 0.85 0.88
0.60 0.92 0.81 0.92 0.88 0.89
0.80 0.94 0.95 0.95 0.90 0.92
1.00 0.96 0.96 0.96 0.92 0.93
1.50] 1.00 1.00 1.00 50| .00/ 0.97 0.9
2.00] 1.02 1.03 1.05] 200 1.03 1.01 1,02
Ur@upwind = 1087 | 1093 1088 Ur@upwind = 1078 1080 1097
Ur@top = 1137 1143 ] 1139 Ur@top = 1129 1128 1145
Href (cm) = 152 ] 152 152 Href (cm) = 15.2 152 15.2]
Location 3 Location 4
SW Wind Dir. SW Wind Dir.
1.00 | 1.00 |
| | | | |
090 — S — 090 ! ; . '
| | | W
£ 080 | ¢ 2 080 ; ,/—f'/
| | 8 /d
o el
® ool / / o y //T, '
> 070 > 070 %
v he]
: L/ M/
= 060 | = 060
£ ' £
S 050 | | S 0s0
z % ‘ z W —
|
040 | 040 |
| | |
030 | 030 | |
0 0.1 02 03 04 0 0.1 02 03 04
Normalized Height Normalized Height
~#07_no  _, #08 top . #09_-100 «~#10no ,#11top o #12-100

TABLE 28 Velociz Prazde Comearisons; Loc. 3 & 4; Southwest Wind Dir.
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UWind Engineoning Reseanch and Application Specialists

USWP Task 3 Test Results SW Wind Dir.
USW3VEL1.WK Sheet C: 03/26/93
Velocity Profile Comparisons Velocity Profile Comparisons
Location 5 Location 6 - —
~ Height  Velocity Velocity|  Velocity i Veloclly| ~ Veloclty;  Vaiocity
. Normm., Norm. | - Nerm.| = Nomm. Norm.| Norm. | Norm.
0.04 0.30 0.61 0.04 0.42 0.44
0.06 0.31 0.56 0.77 0.06 0.47 0.47 0.49
0.08 0.59 0.77 0.84 0.08 0.51 0.49 0.52
0.10 0.79 0.84 0.85 0.10 0.54 0.52 0.52
0.12 0.83 0.85 0.85 0.12 0.55 0.53 0.54
0.16 0.87 0.87 0.87 0.16 0.57 0.54 0.56
0.20 0.87 0.87 0.86 0.20 0.57 0.56 0.56
0.30 0.87 0.88 0.86 0.30 0.61 0.61 0.60
0.42 0.87 0.88 0.87 0.42 0.66 0.66 0.67
0.60 0.88 0.88 0.88 0.60 0.75 0.75 0.76
0.80 0.89 0.89 0.89 0.80 0.83 0.83 0.84
1.00 0.89] 0.90 0.90 1.00 0.86 0.88 0.88
1.50 0.95] 0.97 | 0.96 1.50 0.91 0.94 0.92
2.00 1,00/ 1.01] 1.00] 2.00] 0.96 0.96 0.98|
Ur@upwind = 1060 1061 | 1057 Ur@upwind =| 1056 1061 1061
Ur@top = 1096 1099 1092 Ur@top = 1098 1107 1108
Href (cm) = 15.2 15.2 15.2 Href (cm) = 15.2 152 15.2
Location 5 Location 6
SW Wind Dir. SW Wind Dir.
1.00 . 1.00
0.90 | 0.90
| - li—
| e
2> Vo, 2
£ 080 ; £ 080 |
.l /] :
(] ]
> 070 , > 070
3 | /] 3
S 050 L] : S 050 | A
z / f : 2T R
|I| | [
0.40 j ff 0.40 .
030 | . 030
0 0.1 02 03 04 0 0.1 02 03 04
Normalized Height Normalized Height
- #13_no o~ #14 top #15_-100 +#6_no L #17 fop o #18 -100

TABLE 29  Velocity Pra!de Comearisons; Loc. 5 & 6; Southwest Wind Dir.
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Wind Engineoning Reseanch and Application Specialists

USWP Task 3 Test Results SW Wind Dir.
USW3VEL1.WK Sheet D: 03/26/93
Velocity Profile Comparisons Velocity Profile Comparisons
tion 7 Location 8.
Velocity i
#19 _
053 :
0.79
0.85
0.88
0.88
0.88
0.89
0.93
0.94
0.95
0.98
1.03
1.06
Ur@upwind = 1064 Ur@upwind =
Ur@top = 1139 Ur@top =
Href (cm) = 15.2 Href (em) =
Location 7 Location 8
SW Wind Dir. SW Wind Dir.
1.00 | | 1.00
[
0.90 ‘ = : 090
= | | D |
£ 080 / / / % 0.80 )/r‘ —
e S 1]
@ | @
> 070 . > 070
o / ' o
i | ] 3 /]
= 060 ] f . = 060
E l :
S 050 S 050
040 | . | 040
| |
030 030 | l |
0 0.1 0.2 03 04 0 0.1 02 03 04
Normalized Height Normalized Height
+~#19 no  _#20top . #21 -100° «#2 no  _, #23 top o #24 -100'

TABLE 30 VeIoci2 Pm)_‘de Comearisons; Loc. 7 & 8; Southwest Wind Dir.
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Wind Engincoring Reseanch and Application Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL1.WK Sheet E: 03/26/93
Velocity Profile Comparisons Velocity Profile Comparisons
Location 1 Location 2
‘Heigl Velocity | Velocity Heightt  Velocity |
0.04 0.04
0.06 0.54 0.06 0.80
0.08 0.80 0.08 0.82
0.10 0.87] 0.10 0.83
0.12 0.88 0.12 0.85
0.16 0.91 0.16 0.85
0.20 0.93| 0.20 0.85
0.30 0.92 0.30 0.87
0.42 0.92 0.42 0.91
0.60 0.95 0.60 0.94
0.80 0.98 0.80 0.96
1.00 0.97 1.00 0.97
1.50 1.03 1.50 1.01
2.00 1.06 . 2.00 1.05
Ur@upwind = 1071 | 1072 1071 Ur@upwind = 1081
Ur@top = 1125 | 1128 1127 Ur@top = 1142
Href (cm) = 1521 152 152 Href (cm) = 15.2] 152 152
Location 1 Location 2
NW Wind Dir. NW Wind Dir.
1.00 | T : 1.00 ‘ l
| | | |
0.90 ! | A '|' 0.90 . ]| I' __d|
| 1 |
o | T > g
g 0] 7T | g | |
9 | / e}
® | | | ® ‘
> 070 1 - | | > 070 ‘ :
TNEIN | g |
= 060 !'J = 060
E | | :
o] [e]
S 050 | S 050 | |
| | |
040 | i ', 040 :
| | [ | | |
030 ! 030 ! -
0 0.1 02 03 04 0 0.1 02 03 04
Normalized Height Normalized Height
 #46_no o #47 top . #48_-100° + #25_no o #26_top o #27 -100°

TABLE 31 Velociz Profile Comean'sans; Loc. 1 & 2; Northwest Wind Dir.
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UWind Engineering Reseanch and rApplication Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL1.WK Sheet F: 03/26/93
Velocity Profile Comparisons Velocity Profile Comparisons
Location 3 Location 4 = - —
Height Velocity Velocity Velocity Height| Velocity Yelocity|  Veiocity
Norm. Norm. Norm. ~ Norm. Norm., Norm. Norm. - Norm.
¥28 no e $30 100} #31 no #32top __#33 -100°
0.04 0.55] 0.61 0.04 0.40 0.42
0.06 0.46 0.66 ] 0.70 0.06 0.43 0.47 0.51
0.08/ 0.63] 0.75 0.77 0.08] 0.49 0.53 0.55
0.10 0.72 0.80 0.81 0.10 056 0.58 0.58
0.12] 0.78 0.81 0.84 0.12 0.61 0.63 0.61
0.16 | 0.85 0.89 0.88 0.16 0.66 0.64 0.65
0.20] 0.88 0.90 0.89 0.20 0.70 0.67 0.70
0.30| 0.91 0.93 0.93 0.30 0.76 | 0.74] 0.74
0.42 0.93 054 0.95 0.42 0.80 0.79 0.79
0.60 0.95 0.97 0.96 0.60 0.83 0.82] 0.82
0.80 0.95 0.99] 0.97 0.80 0.85 0.85] 0.85
1.00 0.96 0.99] 0.99 1.00 0.89 0.88 0.88
1.50 | 1.00| 1.03/ 1.02 1.50 0.95 0.94 0.94
200 1.03 1.08 1.06 2.00 099 1,00 1,00
Ur@upwind = 1112 1101 1103 Ur@upwind = 112?" 1126 1125 |
Ur@top = 1152 1146 | 1147 Ur@top =| 1149 | 1150 1151
Href (cm) = 152/ 152 152 Href (cm) = 15.2 152 15,
Location 3 Location 4
NW Wind Dir. NW Wind Dir.
1.00 1.00 T
- — - |
i ! | //::r‘:—/’ - ! |
| |
|
%‘ 080 . .g*? 080 |
D ol W 3 l/
> 070 ¢ . > 070 -
- L /] - |
2 ) 2
= 0.60 ‘/ ' - 0.60
ELl S |
] . ! | J <] !
S 050 1 | | S 050 | |
040 } — 040 ‘
N S L
0 0.1 .02 03 04 0 01 .02 03 04
Normalized Height Normalized Height
+ #28_no «#29 top - #30_-100 «#31_no  _,#32_top o #33_-100'
TABLE 32  Velocity Profile Comparisons; Loc. 3 & 4; Northwest Wind Dir.
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UWend Engineering Research and Application Sgecialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL1 WK Sheet G: 03/26/93
Velocity Profile Comparisons Velocity Profile Comparisons
Location 5 Location 6
- Height Velocity B _ ; Nmn?
 Norm. Norm. | o Norm.
34 no | i
0.04 0.04
0.06 0.43 0.06
0.08 0.62 0.08
0.10 0.74 0.10
0.12 0.84 0.12
0.16 0.92 0.16
0.20 0.95 0.20
0.30 0.95 0.30
0.42 0.96 0.42
0.60 0.96 0.60
0.80 0.99 0.80
1.00 1.01 1.00
1.50 1.05 1.50
200 1.07 2.00
Ur@upwind = 1109 | Ur@upwind =|
Ur@top = 1147 | Ur@top =
Href (cm) = 15.2 | Href (cm) =
Location 5 Location 6
NW Wind Dir. NW Wind Dir.
lm T 1 lm I T
090 | }/ / / 0.90 .
£ 080 B | ET) —
® o
> 070 / , , > 070
o . °
8 / / / : N ' ' | |
= 060 L = 080 '
/i b |
o | |
> 050 j . ‘ S 050 P
040 | 1 ! 040 |
030 ‘ | | 030 | : | |
0 0.1 02 03 04 0 0.1 02 03 04
Normalized Height Normalized Height
«#34no  _ #35top . #36_-100 «#37no  ,#38 fop . #39_-100'

TABLE 33 Velocity Pm!de Comearisons; Loc. 5 & 6; Northwest Wind Dir.
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Fluid Dynamics and Diffusion Laboratony - Colorads State Univensity
Wend Engineering Research and Application Specialiste

USWP Task 3 Test Results NW Wind Dir.
USW3VEL1.WK Sheet H: 03/26/93
Velocity Profile Comparisons Velocity Profile Comparisons
Location 7 Location 8
Height| © Velocity| Height|
241 top
0.04 0.57 0.04
0.06 0.63 0.63 0.06
0.08 0.66 0.66 | 0.08
0.10 0.67 0.67] 0.10
0.12] 0.69 0.67 0.12]
0.16 | 0.71 0.70 0.16 |
0.20 0.72 0.71 0.20
0.30 0.76 | 0.76 | 0.30
0.42 0.82 | 0.80 0.42 0.74 0.75| 0.76
0.60 0.86 0.86] 0.60 0.74 0.76 0.76
0.80 0.90 0.90 0.80 0.77] 0.78 0.77
1.00 0.92 0.93 1.00 0.79 | 0.81 0.80
1.50 1.00 0.98 1.50] 0.87 | 0.88] 0.90
2.00 1.05] 1.05 200 094/ 097/ 0.97
Ur@upwind =| 1073 | 1072 Ur@upwind =| 1083 | 1086 | 1092
Ur@top =| 1106 | 1105 | 1102 Ur@top =| 1077 | 1082 | 1085
Hretf (cm) =! 1521 152/ 152 Href (cm) = 152 152 15.2]
Location 7 Location 8
NW Wind Dir. NW Wind Dir.
1.00 | — 1.00 ‘
090 | ! : 090
! | ‘
2‘ ! — b
5 080 | 5 080 | .
9 | | Lo, . ¥
o | | | @ . | T
> 0.70 - . > 070
T ! ' °
8 | l S
= 060 o 'i = 060 |
E | | o E | | |
o ! | o | ! ]
S 050 ! ‘ S 050 ‘ f/ | |
0.40 | i 0.40 I
| ' |
030 — - | 030 | - = -
0 0.1 02 03 04 0 0.1 o 02 03 04
Normalized Height Normalized Height
+H#0no  , #41 top o #42 -100 +H#3 no #44 top . #45-100°

TABLE 34  Velocity Profile ComEarisans: Loc. 7 & 8; Northwest Wind Dir.
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Wend Engineering Reseanch and Application Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL1.WK Sheet I: 03/26/03
Velocity Profile Comparisons Velocity Profile Comparisons
Location 9 Location 10
Heigh Veloeity} : _ Height/ Velocity| ¥
Nﬂmhlj S Nom.i ‘Norm.|
#49 no |
0.04
0.06 0.53
0.08 0.66
0.10 0.71
0.12 0.72
0.16 0.74
0.20 0.75
0.30 0.78
0.42 0.79]
0.60 0.80
0.80 0.83
1.00 0.85
1.50 0.87
2.00 0.93
| Ur@upwind =| 1085 Ur@upwind =
Ur@top =|_ 1095 Ur@top =|
Href (cm) =! 15.2 Href (cm) =| 15.2
Location 9 Location 10
NW Wind Dir. NW Wind Dir.
1.00 | - 1.00
| | ‘ \
090 —— | 090 | i
> ' > | |
= 080 | . £ 080 ! — ]
i) o)
> 070 2 o ﬁ
D i /| | : g L7 |
E 0.60 /] ' | s 0.60 |
£ / | | B
S 050 | | S 050 | —
| | |
040 f 0.40 .
| |
030 l ‘ 0.30 | ‘ ‘ '
0 01 02 03 04 0 0.1 02 03 04
Normalized Height Normalized Height
- #49 no o #50_1200' «#51_no - #52_1200'

TABLE 35 Ve!ociz Profile Comearisons; Loc. 9 & 10; Northwest Wind Dir.
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7MWM@W¢MM~&&MS&&W
Wend Engineening Reseanch and Application Sgecialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL1.WK Sheet J: 03/26/93
Velocity Profile Comparisons Velocity Profile Comparisons
Location 11 Location 12
Height Velocity| : Heightt  Velocity | Velocity o
Norm. . Norm. Norm., ~  Norm., =  Nomm. S
0.04] 0.04 0.32
0.06 | 0.52 0.06 | 0.36 0.39
0.08] 0.57 0.08 0.43 0.43
0.10 0.62 0.10 0.46 0.46]
0.12 0.65 0.12 0.49 0.49]
0.16 0.69 0.16 0.52 0.52]
0.20 0.72] ;i 0.20 0.55 0.54 |
0.30 0.78] 0.77] 0.78 0.30 0.59 0.58 |
0.42 0.80 | 0.81 0.80 0.42 0.61 0.60
0.60 0.82 0.83 0.83 0.60 0.64 | 0.64]
0.80 0.85 0.85 0.85 0.80 0.66 0.67]
1.00 0.87 0.86 0.86 1.00 0.71 0.70]
1.50 0.92 0.93 0.91 1.50 0.76 0.76 |
2.00 1.00 0.99 0.98 200] 0.83 0.82
Ur@upwind = 1078 1073 1073 Ur@upwind =| 1106 1099 |
Ur@top =, 1109 1103] 1104 Ur@top =/ 1125 1121 ]
Href (cm) =| 152 15.2] 152 Href (cm) =| 15.2 152
Location 11 Location 12
NW Wind Dir. NW Wind Dir.
1.00 ‘ 1.00 -
|
|
0.90 0.90 '
’ | .
> [ > |
= 080 : = 080 ;
3 | / 3
@ | ] |
> 070 | = ! > 070 :
o o |
5 7> | S o |
E 0.60 [ // E 2 | T : :
) | | o | ‘ I ; |
2 050 7 | ; 2 050l / | |
| 1
0.40 i i 040 | /y | | | I
|
| | ‘ [ |
030 | 030 :
0 0.1 02 03 04 0 0.1 02 03 0.4
Normalized Height Normalized Height
« #53 no « #54 top = #55_-100' - #56_no - #57_1200'

TABLE 36 Velociz Pro)_‘lle ComEan'sans; Loc. 11 & 12; Northwest Wind Dir.
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Fluid Dynamcics and Diffusion Laboratony - (olorads State Univeraity
Wind Engineening Researnch and Application Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL1.WK Sheet K: 03/26/93
Velocity Profile Comparisons Velocity Profile Comparisons
Location 13 Location 14
Height! Velocity & . Height  Velocity|
#58 no | $60_no
0.04 0.04
0.06 0.70 0.06 0.35
0.08 0.74 0.08 0.42
0.10 0.77 0.10 0.45
0.12 0.76 0.12 0.48
0.16 0.78 0.16 0.51
0.20 0.77 0.20 0.53
0.30 0.78 0.30 0.57
0.42 0.77 0.42 0.61
0.60 0.78 0.60 0.66
0.80 0.79 0.80 0.72
1.00 0.80 1.00 0.76
1.50 0.84 1.50 0.82
2,00 0.87 2.00 086
Ur@upwind = 1089 Ur@upwind = 1097
Ur@top = 1101 Ur@top = 1102
Href (cm) = 15.2 Href (cm) = 15.2
Location 13 Location 14
NW Wind Dir. NW Wind Dir.
1.00 1.00 T T
0.90 0.90 !
|
>
2 080 — £ o0
e /7/ Ml G
] @
> 070 P > 070
go! !
: 2
= 060 = 060 ' —
g g | %
o] ! 0 |
2 00 2 050 /,. ‘
0.40 040 ! {
| - | |
030 : 030 | .
0 0.1 02 03 04 0 0.1 o 02 03 04
Normalized Height Normalized Height
- #58_no - #58_1200' - #60_no - #61_1200'

TABLE 37  Velocity Profile Comparisons; Loc. 13 & 14; Northwest Wind Dir.
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Wind Engineoring Research and Application Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL1.WK Sheet L: 03/26/93
Velocity Profile Comparisons Velocity Profile Comparisons
Location 15 Location 16
Height Velocity!  Velocity |
Norm. Norm. . Normm.
0.04 0.46
0.06 0.50 0.52
0.08 0.55 0.57
0.10 0.59 0.60
0.12 0.61 0.62
0.16 0.64 0.65
0.20 0.66 | 0.65
i 0.30] 0.68 | 0.69
0.42 0.71 | 0.70
0.60 0.72 0.73
0.80 0.76 0.76
1.00 0.78 0.77
1.50 0.85] 0.85] ; .
2.00] 093 095/ 2.00 1,01 1,01
Ur@upwind =| 1078 1078 Ur@upwind = 1061 | 1079 |
Ur@top =/ 1101 1101 Ur@top = 1091 1114
L__Href(em) = 15.2] 15.2] Href (em) =! 15.2] 15.2]
Location 15 Location 16
NW Wind Dir. NW Wind Dir.
| | |
0.90 .' J 0.90 | | T 4|
| b d
. |
2 080 2 i — M !
Q | Q |
o) e}
: | s | |
> 070 ' ' — > 070 ; * i
o | o | |
. | | 2 ool |
— l | -
w oW ! ; | | g 29
: | E
O 050 v ! S 050
z | / . | | z |
| 1
040 | : | 040 | |
| |
| |
030 | 0.30 !
0 0.1 02 03 04 0 0.1 .02 03 0.4
' Normalized Height Normalized Height
+ #62_no o #63_1200' « #64_no « H#65_1200'

TABLE 38 Velac1'2 Profile Comearisons; Loc. 15 & 16; Northwest Wind Dir.
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Wind Engineening Reseanch and A pplication Specialists

USWP Task 3 Test Results SW Wind Dir.
USW3VEL2.WK Sheet A: 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
Location 1 _ - '
ST i Tm‘ ::.':' b
Intensity (%) |
28
20
15
14
14
13
13
14
15
13
10
j 6 ]
2.00 4 4 4 2.00 3 4 4
Ur@upwind = 1084 1090 | 1092 Ur@upwind = 1098 1073 1073
Ur@top = 1094 1100 1104 Ur@top = 1157 1140 1141
Href (cm) = 15.2 152 152 Href (cm) =| 15.2 152 152}
Location 1 Location 2
SW Wind Dir. SW Wind Dir.
40.00 ‘ 4000 |
\ | \ |
g 30.00 - { | 2 3000 | ,.
2> ‘ ' 2
: : |
7] | [ |
€ 2000 :\ | | £ 2000 = i !
: | N 3 | |
E T— & 3 N |
5 10.00 | g 1000 ! T
(= ‘ (=
|
. | - |
0 0.1 02 03 04 0 0.1 02 03 04
Normalized Height Normalized Height
«#01_no  , #02 top o #03 _-100’ +#04 no  , #05_top - #06_-100'

TABLE 39  Turb. Int. Pro)_‘xle Comearisans; Loc. 1 & 2; Southwest Wind Dir.
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Pluid Dynamics and Diffusion Laboratony - Colonads State Univeraity
Wind Engineoring Reseanch and A pplication Specialiste

USWP Task 3 Test Results SW Wind Dir.
USW3VEL2. WK Sheet B: 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
M'OHS ion
Height  Turbulent|  Turbulent|  Turbuient] % " Turbulent|  Turbulent|  Turbulent
Norm.. Intensity (%) | Intensity (%) | Intenshty (%){ |  Norm., intensity (%)  Intensity (%)  Intensity (%}
#07 _no #08 top |  #09 -100') : £#10 no #il top| _ #12 -100"
0.04 16 14 0.04 | 17
0.06 | 17] 14 13 0.06 18 | 17 15
0.08 | 14| 13 13 0.08 | 15| 16 15
0.10] 13] 12 12 0.10 14 | 15| 14
0.12] 12 11 12 0.12 13 14 | 14
0.16] 11 11 11 0.16 12 13 13
0.20] 10] 10 10 0.20 12 12 12
0.30] 10| 10 11 0.30] 11 12 11
0.42] 10 10 10 0.42| 10 11 11
0.60] 10 10 10 0.60 | 10 10 10
0.80 10 10 10 0.80 10 10] 10
1.00 9 9| 9 1.00 9 10| 10
1.50] 7] 7] 7 1.50 8 8] 8
200 5] 5] 5 2.00] 6 6] 6
Ur@upwind =| 1087 | 1093 | 1088 Ur@upwind =, 1078 1080 1097
Ur@top =| 1137] 1143 ] 1139 Ur@top = 1129 1128 ] 1145
|__Href (cm) = 152 15.2 152 Href (cm) =/ 152 152 15.2]
Location 3 Location 4
SW Wind Dir. SW Wind Dir.
4000 | | | 40.00 |
| ' ‘ ‘
| |
- | | | —_—
¥ 3000 . 2 3000 ! |
2 | > |
' ' I
c c
g s |
£ 2000 ' | £ 2000
€ _ ‘ € “\%
i) | 2
3 | Z
S L : i =) !
2 1000 ‘ ‘ | 2 1000 i
| |
0.00 | 0.00 |
0 0.1 02 03 04 0 0.1 02 03 04
Normalized Height Normalized Height
« #07_no . #08_top o #09_-100' «#10_no ~#1_top o #12 100

TABLE 40  Turb. Int. Pro!zle ComEarisans: Loc. 3 & 4; Southwest Wind Dir.
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Wind Engineering Research and Application Specialists

USWP Task 3 Test Results SW Wind Dir.
USW3VEL2.WK Sheet C: 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
Location 5 - = Location 6
_Heightl  Turbulent Turbulent|  Turbulent . Height|
~ Norm. Intensity (%) | intensity (%) | Intensity(%)| |  Norm. int
0.04 34 19 0.04
0.06 30 24 15 0.06
0.08 20| 16 13 0.08
0.10 14 12 12 0.10
0.12 12] 12 12 0.12
0.16 12] 11 12 0.16
0.20 11] 11 12 0.20
0.30 1] 11 11 0.30
0.42 11] 11 11 0.42
0.60 11| 11 12 0.60
0.80 12 11] 12 0.80
1.00 11 12 12 1.00 |
1.50 10 11 11 1,50
2.00 [ 10 9 2,00/
Ur@upwind = 1060 1061 1057 Ur@upwind =
Ur@top = 1096 1099 1092 Ur@top =
Href (cm) = 15.2 15.2 15.2 Href (cm) =

Location 5 Location 6
SW Wind Dir. SW Wind Dir.
40.00 40.00 :
£ 3000 L X 3000 = | |
> | 2 T
@ \‘ | @ j
c | c
2 \ ' | 2
£ 2000 . £ 200
= \ e
o i) |
z N, ' :
2 1000 2 1000 | |
|
0.00 0.00 l :
0 0.1 02 03 04 0 0.1 02 03 04
Normalized Height Normalized Height
= #13_no +#l4 top L #15_-100 ~#16_no M7 top o #18_-100

TABLE 41  Turb. Int. Profile Comearisons; Loc. 5 & 6; Southwest Wind Dir.

52



Wend Engineoring Researnch and Application Sgecialists

USWP Task 3 Test Results SW Wind Dir.
USW3VEL2 WK Sheet D: 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
Height  Turbulent Turbulent|  Turbulent Heightt  Turbulent|  Turbulent]  Turbulent
Norm. Intensity (%) | Intensity (%) Intensity (%) Norm.| Intensiy (%) Intensity (%) Intensiy (%)
#18 no #20 top #21 100" #22 no #23 top | #24 -100°
0.04 20 16 0.04 21 18
0.06 21 16 14 0.06 24 18] 16
0.08 16 14 13 0.08 18 15 14
0.10] 13| 13 13 0.10 15 14| 13
0.12] 12 12] 13 0.12 13 12] 12
0.16 | 12 12] 12 0.16] 12 12] 11
0.20 | 12 12 12 0.20| 12 12/ 11
0.30 12 12] 11 0.30] 12] 12] 11
0.42 11 11] 11 0.42 13] 13] 13
0.60 10 10 10 0.60 14 13] 13
0.80 10 9 9 0.80 13 14] 14
1.00 9 9] 9 1.00 14 14 13
150 7] 7] 6 1.50 12 12] 13
2.00] 5] 5] 5 2.00 ] 10 9
Ur@upwind = 1064 | 1070 | 1084 Ur@upwind = 1064 1064 | 1068
Ur@top =| 1139 1144 | 1154 Ur@top =| 1122 1123 1125
Href (cm) = 15.2 ] 152 15.2 Href (cm) = 15.2 15.2 15.2
Location 7 Location 8
SW Wind Dir. SW Wind Dir.
40,00 | . 40.00 .
| ‘ o |
< 3000 ' < 300 [ i
= | 2 | |
L] | [}]
c | | c \ |
° ' 2
£ 2000 —5—— € 2000 —2
z | = ' |
° | 2
3 . =]
™ ——— £ |
2 1000 ; ‘ 2 1000 | I |
0.00 | 0.00 | ! | |
0 01 02 0.3 04 0 0.1 02 03 04
Normalized Height Normalized Height

«#19 no - #20 _top = #21_-100'

« #22 no - #23_top o #24 100’

TABLE 42  Turb. Int. Profile Comearisans; Loc. 7 & 8; Southwest Wind Dir.
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Wind Engineening Reseanch and rpplication Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL2. WK Sheet E: 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
Location 1 - — Location 2
Height  Turbulent| b
Norm. Intensity (%) | In
$46noi  #47 top
0.04
0.06 21
0.08 16
0.10 14
0.12 13
0.16 12
0.20] 12
0.30 12
0.42 13
0.60 11
0.80 11
1.00 12
1.50 10
2.00 8
Ur@upwind = 1071
Ur@top = 1125
Href (cm) = 152] 152 15.2 Href (cm) = 152 152 152
Location 1 Location 2
NW Wind Dir. NW Wind Dir.
40.00 ; 40.00 ]
[ | [ |
! |
]
X 3000 < 3000
2 | 2 '
@ , @
c c
2 - s .
€ 2000 2 T £ 2000 ! .
- : € i
E 2 e & S
3 =
¢ i :
2 1000 ‘ 2 1000
!
0.00 0.00 '
0 0.1 02 03 04 0 01 02 03 04
Normalized Height Normalized Height
o #46_no . H47 top o #48_-100' « #25 no «#26_top o #27_-100°

TABLE 43  Turb. Int. Profile CamEan'sans; Loc. 1 & 2; Northwest Wind Dir.
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Fluid Dynamics and Diffusion Labioratony - (Colonads State University
Wind Engineening Researnch and Application Sgecialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL2 WK Sheet F; 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
Height  Turbulent Turbulent Turbulent ; Heightt  Turbulent Turbulent Turbulent
Norm. Intensity (%) | Intensity (%) lnumltyt%)' Norm.| intensity (%) Intensity (%) Mym?
£29 top __ #30 -100') #31 no #32 top :
0.04 22 20 0.04 25] 23
0.06 23 20| 19 0.06 22 23| 22
0.08 | 19 18 17 0.08 21 21 20
0.10 ] 18 17 16 0.10] 20 20 20
0.12] 16 16 15 0.12 18 18 19
0.16 | 14 13 13 0.16 18 18 18
0.20| 12 13 13 0.20| 16 18 17
0.30| 1] 12 11 0.30! 16| 16 16
0.42 | 10 1 11 042 14 14 14
0.60 10 10 10 0.60 | 12 13 12
0.80 9 10| 10 0.80 12 11| 11
1.00 9 10 10 1.00 11 11 11
1.50 9 9 10 1.50 9 9 9
2.00 7 71 7 2.00 71 7 7
Ur@upwind =| 1112 1101 1103 Ur@upwind =| 1127 | 1126 1125
Ur@top = 1152 1146 1147 Ur@top = 1149 | 1150 1151
Href (cm) = 15.2 152 152 Href (cm) =| 152 1621 152
Location 3 Location 4
NW Wind Dir. NW Wind Dir.

40.00 40.00 ‘ | .
| I ]
¥ 3000 ; ' 2 3000 !
z | | ‘ ‘ £ ‘ |
2 £
g Ak g | |
£ 2000 - £ 000 _ .

E | E %N
3 | ' ’ ) } } ]
g | | £ el | |
2 100 2 100 . i :
| ‘ _ , ; ‘ ;
| | | | | | |

0.00 ! 0.00 -

0 0.1 02 0.3 04 0 0.1 02 03 04
Normalized Height Normalized Height

+#28 no « #29_top = #30_-100' +#31_no +H32_top o #33_-100

TABLE 44  Turb. Int. Profile Comparisons; Loc. 3 & 4; Northwest Wind Dir.
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Wend Engineening Reseanch and Application Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL2.WK Sheet G: 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
Location 5 _ = - Location 6 -
Heightt  Turbulent Turbulent|  Turbulent Heighty  Turbulent|  Turbulent
Norm. Intensity (%) | intensity (%) Intensity (%) Norm. intenstty (%) | Int (%)
0.04 25 20 0.04 27
0.06 27 22 17 0.06 25 25
0.08 23 18 14 0.08 25 26
0.10 19 15 12 0.10 25 26
0.12 15 12 11 0.12 24 26
0.16 12 11 11 0.16 24 25
0.20 11 10 11 0.20 22 22
0.30 11 10 10 0.30 15 16
0.42 11 10 10 0.42 12 12
0.60 10 10 9 0.60 12 12
0.80 9 9 9 0.80 12 11
1.00 8 9 8 1.00 11 11
1.50 6 6 6 1.50 10 10
200 5 4 4 2.00 8 8
Ur@upwind = 1109 | 1111 1121 Ur@upwind = 1098 1099 |
Ur@top = 1147 1149 1155 Ur@top = 1141 1141
L__Href(cm) = 15.2] 15.2] 15.2] Href (cm) =| 15.2] 15.2
Location 5 Location 6
NW Wind Dir. NW Wind Dir.
40.00 T | 40,00
|
& 3000 £ 300 ' !
2 2> y
% z N@N
c c |
] 2
£ 2000 £ 2000 :
= € ‘ ‘
° o
o | = |
-g 10.00 g 10.00 [
- - ‘ ‘
|
J ’
0.00 ¢ - 0.00 ' !
0 0.1 02 0.3 04 0 01 0.2 03 0.4
Normalized Height Normalized Height
« #34 no o+ #35_fop . #36_-100' +#37_no « #38 top o #39_-100'

TABLE 45  Turb. Int. Profile Comparisons; Loc. 5 & 6; Northwest Wind Dir.
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Wind Engineering Reseanch and rpplication Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL2. WK Sheet H: 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
Location 7 - - Location 8 - = =
Height  Turbulent Turbulent Turbulent - Turbulent |  Turbulent Turbulent
Norm., Intensity (%) | intensity (%) Intensity (%) Norm. intensity (%) Intensity (%) Intensity (%)
— 40 N0 #41 top __ #42 -100) ; #43 no $44 top -
0.04 23 21 0.04 | 25 22
0.06 20 21 20 0.06 | 18 20 19
0.08 19 20 20 0.08] 18 18 17
0.10 18 19/ 20 0.10] 15] 16 16
0.12 19 19/ 19 0.12] 15| 16 15
0.16 19 19/ 19 0.16 | 14 ] 14| 14
0.20 19 19/ 19 0.20/ 14 13] 14
0.30 18] 18] 18 0.30] 13 13 13
0.42 16| 15 15 0.42| 13] 13 13
0.60 12/ 12] 12 0.60 | 13| 12 13
0.80 11! 11 1 0.80 13| 13| 13
1.00 10] 10] 10 1.00 13 13 13
1.50 8 8| 8 1.50 11] 12| 11
200! 6 6 6 2.00] 8 7] 8
Ur@upwind =| 1073 1072 1068 Ur@upwind =| 1083 1086 1082
Ur@top =) 1106 1105 1102 Ur@top = 1077 1082 1085
Href (cm) =| 152 15.2 152 Href (cm) = 152 15.2 15.2
Location 7 Location 8
NW Wind Dir. NW Wind Dir.
40.00 _ ‘ , 40,00 | .
g 3000 | | T 3000
> | | 2
2 ‘ ‘ 2 _ :\\ ! |
£ 2000 i T 2000 |
= | | = |
> ‘ | 3
g 10.00 | ‘ g 10.00 ‘ ‘
A 2 )
! I |
| | | |
0.00 ! 0.00
0 0.1 02 03 04 0 0.1 02 03 0.4
Normalized Height Normalized Height
« #40_no o #41_top o #42 100 + #43 no o #44 top o #45_-100°

TABLE 46  Turb. Int. Profile Comearisons; Loc. 7 & 8; Northwest Wind Dir.
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Wind Engineening Reseanch and Application Specialiste

USWP Task 3 Test Results NW Wind Dir.
USW3VEL2.WK Sheet I: 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
Location 9 — jon 10
Heig Turbulent| :
Norm. Intensity (%) | |
0.04 19
0.06 22 18
0.08 18 17
0.10 16 17
0.12 16 16
0.16 15 16
0.20] 16 16
0.30 15] 15
0.42 14 14
0.60 13 13
0.80 13 13
1.00 13 13
1.50 12 12
2.00 12 11]
| Ur@upwind = 1085 1095
Ur@top =| 1095 1104
Href (cm) =| 152 15.2
Location 9 Location 10
NW Wind Dir. NW Wind Dir.
40.00 ‘ | ) 40.00
2 3000 . L 3000
> | >
@ I ] |
c | c
£ 2000 | £ 2000
- | -
3 Y =
£ | .
2 1000 . 2 1000 ‘
| | |
0.00 — - 0.00 | .
0 0.1 02 03 04 0 0.1 .02 03 04
Normalized Height Normalized Height
- #49_no o #50_1200' - #51_no « #52_1200'

TABLE 47  Turb. Int. Profile Comﬂarisons; Loc. 9 & 10; Northwest Wind Dir.
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Wind Engineering Reseanch and Application Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL2. WK Sheet J: 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
Location 11 = - - Location 12 - -
Height|  Turbulent Turbulent Turbuient Height!  Turbulent|  Turbulent |
Norm. Intensity (%) intensity (%} imonm(%]_ Norm._ intensity (%) --I_mnu-lly.{!ﬁz.' - .
#53 no #354 top #35 -100° : £36 no #37 1200 Y
0.04 20 19 0.04 | 23
0.06 20 20 19 0.06 22| 21
0.08 19 20| 18 0.08 20| 21
0.10 18 19] 18 0.10 20 20
0.12 18 18] 18 0.12 20 19|
0.16 17] 17| 16 0.16 18 18
0.20 | 16| 15 16 0.20 18 17
0.30] 14 14 14 0.30 17 17
0.42]| 14 12 13 0.42] 16| 16
0.60 13 13 12 0.60 | 171 16
0.80 12 12 12 0.80 | 16/ 16
1.00 13 12] 12 1.00 15 15
1.50 12 12| 12 1.50 | 15| 15|
200/ 10 10 10 2.00/ 14| 14 |
Ur@upwind = 1078 1073 1073 Ur@upwind =| 1106 1099
Ur@top =) 1109 1103 1104 Ur@top =| 1125 1121
Href (cm) = 15.2 15.2] 15.2 Href (cm) =! 15.2 15.2
Location 11 Location 12
NW Wind Dir. NW Wind Dir.
40.00 | : 40.00 ‘
|
g 30.00 ‘ ! < 3000 | |
2 ‘ Py
E £
g | | g |
£ 2000 by ' £ 2000
3 ‘ E\L% 3
2 =] |
g 10,00 + ' | g |
g B ‘ 2 1000 ‘
‘ | ' | _ i |
0.00 | | | | | 0.00 l Il |
0 0.1 . 03 04 0 0.1 02 03 04
Normalized Height Normalized Height
« #53 no - #54 top = #55_-100' + #56_no - #57_1200'

TABLE 48  Turb. Int. Profile Comearisons; Loc. 11 & 12; Northwest Wind Dir.
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Wend Engineening Reseanch and /pplication Specialists

USWP Task 3 Test Results NW Wind Dir.
USW3VEL2.WK Sheet K: 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
Location 13 -
- Height Turbulent |
~ Norm. Intensity (%) |
: £58 no
0.04
0.06 16
0.08 15
0.10 14
0.12 15
0.16 15
0.20 14
0.30 14
0.42 | 14
0.60 14
0.80 14|
1.00 13
1.50 13 ;
2.00 12 13 2.00 14 12/
Ur@upwind = 1098 1094 Ur@upwind = 1097 1103
Ur@top =| 1101 1097 Ur@top = 1102 1112
Href (cm) =! 15.2] 15.2 Href (cm) = 152/ 15.2
Location 13 Location 14
NW Wind Dir. NW Wind Dir.
40.00 | 40.00 |
L 3000 | < 2000 ‘
g > e ™
2 2
5 8 | —
£ 2000 | , £ 2000 ' :
£ ' | €
2 - N S 2 '
= r * =
£ | £ |
= 10.00 : T = 10.00 | ‘
0.00 " ! 0.00 . | ‘
0 0.1 _ 02 03 04 0 0.1 o022 03 04
Normalized Height Normalized Height
- #58_no - #59_1200' - #60_no - #61_1200'

TABLE 49  Turb. Int. Pro!de Comearisans; Loc. 13 & 14; Northwest Wind Dir.
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USWP Task 3 Test Results NW Wind Dir.
USW3VEL2 WK Sheet L: 03/26/93
Turbulence Profile Comparisons Turbulence Profile Comparisons
Location 15 S —— Location 16
Height  Turbulent!  Turbulent : . Turbulent]
Norm.| Intensity (%) | intensity (%) G Norm.i intensity (%} |
0.04 20, 0.04
0.06 20 20] 0.06 16
0.08 19 19 0.08 14
0.10 19 18 0.10 13
0.12 18 18 0.12 12
0.16 17 16 0.16 12
0.20 16| 16] 0.20 11
0.30 16 16 0.30] 11
0.42 15 16 0.42 11
0.60 16 15 0.60 11
0.80 14 14 0.80 11
1.00 15 15 1.00] 11
1.50 14] 14 1.50 10
200] 12] 11] 2.00 8
Ur@upwind = 1078 | 1078 | Ur@upwind =| 1061 |
Ur@top = 1101 | 1101 | Ur@top =| 1091 |
Href (cm) =| 152 152 Href (cm) = 152
Location 15 Location 16
NW Wind Dir. NW Wind Dir.
4000 | | 40.00 | - | l
‘i II
£ 3000 2 3000 : |
> | > ‘
B - 7
=t c
2 2
£ 2000 = £ 2000 :
£ ' “i'\\r———. |5
o ] o
=] ‘ | =] ‘
g - | g ' ’ = ?
2 100 ‘ . 3 1000 ‘ .
| | .
| | | | | | |
0.00 . 000 — '
0 0.1 02 03 04 0 0.1 02 03 04
Normalized Height Normalized Height
- #62_no - #63_1200' « #64 no - #65_1200
TABLE 50  Turb. Int. Profile Comparisons; Loc. 15 & 16; Northwest Wind Dir.

61



Plaid Dynamics and Diffusion Lalboratorny - Colorads State Univeraity

USWP Task 3 Test Results
USW3VEL3WK3 Sheet A: 03/31/93
Normalized Velocity Test Results .
Run|  Wind | Model |Profile | Forest Measurement Height Above the Ground Level Approach| Reference
No.|Direction | Setup Locatio| Clearing [~ 40|  60] 80| 100| 120 160] 200] 300| 423 600] 800| 1000] 1600] 2000] Velocity Velocity
Spec. | (M)l (] (] ol (i i ol ol gl (i (]l (i (mi (emis)  (cmis)
1 SW A 1 no 048] 068| 076] 078] 0.79| 078| 0.78| 080| 081| 086] 081| 088] 1.01 1084 1094
2 sW A 1] hitop)| 029] 050| 067| 0.76] 0.77| 0.78] 0.77| 0.77| 0.79] 081| 087 080| 087] 1.01 1090 1100
3 SW A 1 100 054] 070| 074] 077] o076/ 077 076] 075/ 079| 080] 085 090! 087] 1.01 1092 1104
4 SW A 2 no 0.70] 0.78] 0.83| 086] 089| 090]| 092]| 093] 054] 095| 099]| 1.03] 1.04 1098 1157
5 SW A 2| hitop| 057| 073| 081] 084| 087| 092 093] 094] 096| 098] 100] 1.01] 1.07] 1.08 1073 1140
6 sSW A 2| 100 074] 080] 084 087 089] 093] 093] 095 097 098] 099 102] 107] 108 1073 1141
7 SW A 3 no 059 0.75| 0B81] 084] 088| 087| 089 080] 052] 094 096 1.00] 1.02 1087 1137
8 sw A 3| hitop| 061] 072] 077 084] 085 086 090| 089 089| 091 095 096 100| 1.03 1093 1143
] SW A 3] 100 o70! o079] 082 086] 086] 088] 090 091 092 095 096] 100] 105 1088 1139
10 SW A 4 no 050] 063] 0.72] 0.76] 082] 0. 0.87| 089 092 083] 097] 1.00] 1.03 1078 1129
11 sW A 4| hiltop 055| 062| 068] 072] 077 079] 082] 085 088| 080] 0982| 0.87] 1.01 1080 1128
12 sSW A 4l 100 060 068 072] 077 080 082[ 085 088 089 092 093] 099! 1097 1145
13 SW A 5 no 031] 059] 0.79]| 083] 087] 087] 087| 087| 088] 089] 089] 095 _}.oo 1060 1096
14 sw A 5|  hitop| 030| 056| 077 084] 085| 087| 087| 088| 088| 088 089] 090] 087] 1.01 1061 1089
15 SW A 5| 100 o061 077/ o084l 085 085 087 086 O 0.8 88| 089 090 096/ 100 057 1092
1€ SW A 6 nol | 047] 051] 054] 055] 057] 057] 061] 066] 0.75] 0.83] 0.86] 081] 096 1056 1098
17 SW A 6| hitop| 042| 047 049] 052| 053] 054] 056 061| 066 0.75| 083| 088 094 0.96 1061 1107
11 SW A 6/ 1001 044] o049 052| 052| 054] 056 056 060l 067] 076| 084| 088 092] 098 1061 1108
19 SW A 7 no 053| 0.79] 0.85| 0.88] 0.88] 088 089] 093] 054] 085] 098] 1.03] 1.06 1064 1139
20 sSW A 7| hiltop| 055| 0.75] 0.84| 086| 086] 0.87] 087 080 091]| 092| 0.96] 058 1.02| 1.05 1070 1144
SWI__ A 71 100l ©073| o81| 083| 085 084 085 085/ 088l 090| 093] 095 096 084 1154
22 SW B 8 no 050] 068 0.78] 080] 084 084] 084 083] 082 086] 087] 084] 1.01 1064 1122
23 sW B 8|  hiltop| 051| 067] 0.76] 078 0.80] 081] 083] 081] 082]| 082| 083] 086 084] 1.00 1064 1123
24 SW B 8l 100 060l 075 079 081 083 O 083 082] 082 081] 082 084 093 099 1068 1125
TABLE 51 Normalized Velocity Profile Comparisons: Southwest Wind Dir.
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Fluid Dynamics and Diffusion Laboratony - Colonads State Univenaity
Wind Engineering Research and Agplication Sgecialists

USWP Task 3 Test Results
USW3VEL3WK3 SheetA: 03/31/93
Normalized Velocity Test Results
Run Wind | Model |Profile| Forest Measurement Height Above the Ground Level Approach| Reference
No.|Direction | Setup Locatio| Clearing 40 60 80 100 120 160 200 300 423 600 800| 1000| 1500| 2000 Velocity| Velocity
Spec. (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) {ft) (ft) {ft) (ft) (ft (ft) {cm/s) (cmis)
46 NW D 1 no 054| 080| 087 088| 091| 093| 092| 092| 095 098] 097 103| 106 1071 1125
47 NW = § [ | hiltop 065| 081| 086| 089, 089 091| 092 091| 093| 095 097| 097| 102| 106 1072 1128
48 NW D 1 -100' 074| 085| 089| 0S50] 091 090 093| 092| 092| 083 086| 097 1.01 1,05 1071 1127
25 NW C 2 no 080| 082| 083| 085| 085| 085| 087| 091 094| 096 0897 1.01 1.05 1081 1142
26 NW C| 2 hiltop)| 0.78| 080| 082 083| 082 084, 086| 087 092| 093| 095| 097| 1.01| 1.06 1075 1139
27 NW C 2 -100 078 081 084, 083! 083 084 085 087 091 094 096 097 1.(_)_2 1.07 1078 1141
28] NW[ _C| 3 no 046] 063] 0.72] 0.78| 085 088] 091] 093] 095 085/ 096] 100] 103 1112 1152
29 NW =) 3] hiltop|| 055| 066 075| o08o| o081| oes| 090| 093] 094] 097 099| 093] 103| 1.08 1101 1146
30 NW C 3 -100° 0.61 070 077, 081 084 088 089 093| 095| 096, 097! 099| 102 1.06 1103 1147
31| NW C 4 _no 043| 049] 056| 061| 066| 070 0.76] 080| 083| 085| 089 085| 099 1127 1149
32 NW c 4 hilltop 040| 047| 053] 058| 063| 064| 067| 074 079| 082| 085| 088 094 1.00 1126 1150
33 NW c 4 100 042 0S1| 0S5| 058| 061 065/ 070 074] 079 082] 085) 088 094 100 1125 151
34 NW C 5 no 043 062| O074| 0B4| 092| 095| 095| 09| 09| 099 1.01 1.05 1.07 1109 1147
35 NW [+ 5 hilltop 052| 066, 078| O086| 092] 094 096| 0S94| 096| 098! 098 1.0t 1.04 1.07 1111 1149
36 NW @ 5| -100'f oeo] 075| 086 091] 093] 094] 093] 097] 096 099 098] 102 104] 105 1121 1155
37 NW Cc 6 no 050| 052| 054| 056 062 066 0.78| 0.84 086| 088| 089| 0.96 1.01 1098 1141
38 NW Cc 6 hilltop 047| 050| 052 053] 056 060| 066 0.76| 082 086| 087| 089 0S5 1.00 1099 1141
39 NW C 6 -100° 049, 050 052/ 053! 055 060 064 076, 083 086/ 089! 091 097 1.01 11 1144
40 NW c 7 no 063| 066| 067| 069 071 072| 076| 082| 086| 090| 092]| 100] 1.05 1073 1106
41 NW c 7 hilltop 057| 063| 066 067| 067 070| 0.7 076| 080| 086| 090 093] 098 1.05 1072 1105
42 NW c 7] 1ol oeol o64] 065/ 066 068] 069 070/ 076 081| 086] 089 092] 099| 1.04 1068 1102
43 NW [ 8 no 058| 064| 068] 070] 0.73| 074| 0.74| 074] 074] 077| 079] 087| 094 1083 1077
44 NW Cc ] hilltop 0.44 055| 063| 067| 070| 073| 075| 075| 075| 076| 078| 081 088| 097 1086 1082
45 NW c 8] 100l 047] 059| 0e4| 069| 071 075] 076 075| 076 076 077| 080 090] 097 1092 1085
49 NW D 9 no 053| 066 071 072| 074| 075| o078] 079| 080| 083| 08| 087] 0893 1085 1095
50 NW D 9 12000 _062| 069| 072] 073| 074/ 075 076| 079| 078| 081| 083 084 i 0.94 1095 1104
51 NW D 10 no 065| 071 0.74] 075| 077| 079| 080| 082 0B4| 087 09 098 1.03 1079 1109
52 NW D 10 1200 _066] 071 071 074| 074/ 076| 078 080| 081]| 083| 085| 089| 097 103 1095 1128 )
53 NW D 1 no 052| 057| 062 065| 069| 072 O78| 0BO| 0OB2| 0B85| 0B7| 082| 100 1078 1109
54 NW D 11 hilltop 047| 053| 058 062| 066| 070 074, 077| 081 083| 085| 086 093] 099 1073 1103
55 NW D 11 -100'| 053] 058 060 064, 066 070 073| 078| 0O80| 083| 085 086] 091 098 1073 1104
56 NW D 12 no 036| 043| 046| 049 052| 055| 059 061 064| 066| 0.71| 0.76| 0.83 1106 1125
57 NW D 12 1200 032| 039! 043| 046 0.19 052 054 058| 060! 064 0.67 070! 0.76 082 1099 1121
58 NW D 13 no 070| 0.74| 0.77| O076| O078| 077| O078| 077| 078] 079| 080| 084| 087 1099 1101
59 NW D 13 1200)| 069 073 074 076, 077 078 076 O78| 077| 080, 079| 081| 082] 087 1094 1097
60 NW D 14 no 035| 042] 045| 048| 051 053] 057 061 066| 072| 076| 082| 086 1097 1102
61 NW D 14 1200° 040| 043| 046 047| 048 0S50| 052| 057! 061 065, 070 0.75 g_gg 0.88 1103 1112
62 NW D 15 no 050| 055| 059| O061| 064| 066| 068| 071| 0.72] 076| 0.78]| 085| 093 1078 1101
63 NW D 15 1200 046| 052| 057) 060 062) 065| 065 0639 070 073]| 076! 0.77 085! 095 1078 1101
64 NW D 16 no 069| 076 082| 083| 085| (86| 086| 087| 0S0| 090| 092| 086| 1.01 106 1091
65 NW Dl 16 1200 o071 077| o082 083] 084] 085]| 085| 087| 088| 089] 092] 091| 097] 101 1079 1114

TABLE 52  Normalized Velocity Profile Comparisons: Northwest Wind Dir.
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USWP Task 3 Test Results
USW3VEL3WK3 Sheet C: 03/31/93
Percent Power Decrease Over Largest Clearcut Option Test Results (Positive values are a power decrease) .
~ Wind | Model |Profile| Forest : Measurement Height Above the Ground Level
No.|Direction | Setup Locatio| Clearing | 40] 60| 80| 100| 120] 160] 200] 300] 423 600] 800 1000] 1500| 2000
: Spec. ) (M) (M) (Ml (mi (mi qml (M (] (] (W] (] (W] (W] (8
1 SW| Al 1 no 68| 21 o s8] 7] a4l 3| s a4 3] 3] o
2]  swW| A[ 1] himop| 84| 64| 25| 2| 4| 5| 3 e o 5| 5| 2] 1] o
3 __Swl A ool ol ol ol ol ol ol ol ol ol ol ol ol ol o
4 SW| Al 2 no 35 20 13] o 12| 8] 8| 12| 0] 12 W[ 11| 13
S| sw| Al 2] himop| SS[ 25 o] o 6| 3| .| 2 3] 2| 2| 4] o] 3
6 __swl Al 21 o0l ol ol ol ol ol ol ol ol ol ol ol ol ol 0
7] SW| Al 3 no S8 24| 6] 6] O 0] o 3 24 o] 37
8] sw| Al 3 himp| 34| 26| 17| 8] s| 7| o 8 s8] 3] 2 1| o 4
ol _swl Al 3l ool ol ol ol ol ol ol ol ol ol ol ol ol ol 0
0] SW| Al 4 no 2] 21 1 3 0] 3] 7] 2 ] 2 3] 4 2
11 SW| Al 4| himop 24| 22[ 6] 17| m| 3] o] o 4 6] 2] 4] 4
120 __swl Al 4l tood ol ol ol ol ol ol _of ol ol ol ol o 0
13  SW| Al 5 no 93] 66| 21 7] O] S o 3 2 3
14 SW| Al S| himop| 88| 62| 24| 5[ -1 1 4 & s o 1] o 3 3
15 swl__Al sl o0l ol ol 0 ol ol ol ol ol ol < ol __ 0
16 SW| Al 6 no 18] O] 13| © 8 s 4 3 3 3 7] 3 ]
17| sw| Al 6| himp| 15| 10| 14| 5| 7| ®| 4| -1 ¢l "B 3] ol 4 s
18l swl__Al el -foof ol ol ol ol ol ol ol ol ol ol ol ol T 0
19 sW A 7 no n 15 -0 -16 -10 -12 -4 -9 -5 1 -6 -4 -4
20 SW[ Al 7| mimop| 7| 20| -2| S| 8| 4| 8 ®| 3| o0 S 7] A
21 swl__Al——71— ool ol ol ol ol ol ol ol ol ol ol ol ol o o
2]  SW| B| 8 no 70| 36| 12| 8] 3| 6] 7| 3| 4] 14| 0] 4] 5
23 sw B 8 hilitop 39 29 10 12 10 7 -1 2 1 -5 -2 -8 -4 -2
24 __swl ol el -tooll ol _of ol —of ol ol _of ol ol _of ol ol ol o

TABLE 53  Percent Power Decrease Pra‘de Comaarisons,' Southwest Wind Dir.
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USWP Task 3 Test Results
USW3VEL3WK3 Sheet B: 03/31/93
Percent Power Increase Over No Ciearcut Option Test Results
Run|  Wind | Model |Profile| Forest Measurement Height Above the Ground Level
No.|Direction | Setup Locatio| Clearing 66 8] 100] 120] 160] 200] 300] 423] 600] 00| 1800] 1600] 2000
- : Spec. | |g| (ol (o} (] (el (] (ml () (i () (] qml ()] ()
1 SW Al 1 no o o] o] o "o o] o o o] of o o o
2 SW A 1 hiiltop 12 ] -2 -1 -3 -4 -5 -3 1 B -5 -2 -0
3l swil__Al 1] _-io0 2100271 ol .Sl sl .61 131 31 .51 Al .31 31 0
4] SWI A2 no O O "ol ol oI o] ol o o o o] o] 0
5| sW[ Al 2] hilop 18] 13 S| 4] 11| 10| e 1o 14| 15| 8] 12| 12
sl __swl Al 2| 100 54l 25| 16l ol 4l 8l 8l el 911 930 921 931 15]
7] SW| Al 3 no 0] O] O] o] o] o] ol o] o "o o "o o
8] SW| Al 3| hiop 77 s o S | [ 4l 2| i s 3
ol ___swil Al 3 100 130l 32 _q81 71 ol 111 el 4l 21 4l ol 3| 7
0] " SW| Al 4 no 0 O] O] o o] O] o oo o] 0] 0] 0
11 SW| A[" 4| hiltop 3| 2| 5[ 15| 8| 16| 16| 1| 1| 8] 4] 8] 6
12 Sw A 4 -100' 12 26 1 3 =) =3 Y s -2 8 -2 -12 4 2
131 SW| A5 no O O O] ol ool oo o] oo 0 o
4] SW| A[" 5[ hitop 463 121| 21| o | | s 3 a2 2 5[ 1
15| swl Al 51 o0 13es] _vevl 271 8l ol _sI 1l -2 a1 3l 21 1 3
16 SwW A 6 no 0 0 0 0 0 0 0 0 0 0 0 0 0
7] SW| Al 6| hitop 4] 14| 15| 14 -6 -0 3| [ 3 2 7 7] 0
18 sSw A [ =100 14 0 -11 -8 8 -5 =3 3 3 4 7 3 5
18] SW| Al 7 no O O] o] o] o] o o] o o] o] o o] o
20| SW[ A[" 7] hiitop 77| 19| 4| 7| S| 3] 2| B 5[ & 12| 3
21 SW| A Il oo 2471 17 0l 14 8l __-10 - 8 4 1 5 -3 4
22 SW B 8 no 0 0 0 0 0 0 0 0 0 0 0 0 0
23] sSW| B[ 8| nilop 135 40| o[ 2| -fo| 5| e 3 1 1| 2| o] -2
24 sSw B 8 -100" 230 58 13 9 -3 £ -7 -3 =3 =12 =) ) -4

TABLE 55  Percent Power Increase Pm‘de ComEarisons; Southwest Wind Dir.
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USWP Task 3 Test Results

USW3VEL3.WK3 Sheet B: 03/31/93

Percent Power Increase Over No Clearcut Option Test Results

Run Wind | Model |Profile| Forest ; M irrement Height Above the Ground Level
No.|Direction | Setup Locatio| Clearing 40 60 80| 100| 120| 160 200{ 300 423| e00| BOO| 1000 1600] 2000
Spec. (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft (ft) (ft) {ft) (ft) (ft)
46 NW D 1 no 0 0 o] o o] 0o o] o 0| 0 0 0
47 NW D 1] hilitop 248| 26| 7| 4 2 3 -2 4l 1 -2 2 -2 0
48 NW D 1 -100° 295 38 9 14 -1 -1 0 -0 -5 -6 1 -4 -5
25 NW @ 2 nol 0 0 0 0 0 0 0 0] o0 0 0 0
26 NW (e} 2| hilitop 1 <1 5 -8 3 0 1 2 -4 =1 -1 0 3
27 NW C 2 -100' 5 7 -1 -6 -2 -0 0 1 -1 -0 -2 3 5
28 NW| C 3 no — i) 0 0 0] 0] 0 0 0 0 0 0 0 0
29 NW c 3] hilitop 193] 71 3a] 12| 15 7 5| 5] 7 1] 9 9 13
30 NW Cc 3 -100' 251 83 43 23 11 4 5] 5 4 6 8 7 9
31 NW C 4 no 0 0 o] 0 0 0 0 0 0 0 0 0 0
32 NW c 4| hilitop 38| 25 11 12] 9] -1 -6 -3 -2 2 -6 = 1
33 NW C 4 -100' 68 37 15 1 -4 1 -7 -5 -2 -2 -6 -2 0
34 NW c 5 no 0 0 0 0] 0 0 0 0 0] 0 0 0 0
35 NwW (o] 5 hilitop 260| 101 56 3 7 5 -2 1 5 -2 -1 = .
36 NW C 5 -100' 428 177 B3 35 7 -4 B8 -0 7 -4 1 -1 -3
37 NW C 6 no 0 0 0 0 0 0 0 0 0 0 0 0 0
38 NW Cc 6| hilltop 1 -1 Al ] -0 ] -8 -5 -0 -5 -2 3 3
39 NW C 6 -100" 2 -1 -4 -6 -12 -9 -6 -4 2 3 7 3 -0
40 NW Cc 7 no 0 0 0| 0 0 0 0 0 0 0 0 0 0
41 NW € 7] hilltop -0 K 7] 4 -4 1 6 -0 0 4 -6 1
42 NW C 7 -100' 3 6 -3 -5 -8 -5 0 -2 -0 -3 3 -3 -2
43 NW C 8 no 0 0 0 0 0 0 0 0 0 0 0 0 0
a4 NW [ 8| hilltop AT 3 6] 0 1 4 4 5 8 5 6 4 7
45 NW C 8 -100' -1 2 0 5 7 7 5 8 8 1 4 9 7
49 NW D 9 no 0 0 0 0 0 0 0 0 0 0 0 0 0
50 NW D 9 1200 119 27 11 8 3 4 1 -4 5 -2 -4 3 2
7 NW D 10 no || 0 0 0 0 0 0 0 0 0 0 0 0 0
52 NW D 10 1200’ 29 -1 -1 -4 -1 -2 -0 -4 -3 -6 -6 -4 -0
53 NW D 11 no 0 0 0 0 0 0 0 0 o] o0 0 0 0
54 NW D 11 hilltop 9 4 0 4 3 7 -4 1 1 -1 -2 3 -3
55 NW D 11 -100' 37 16 10 8 3 3 -1 -2 3 -1 -3 -2 -4
56 NW D 12 no 0 0 0 0 0 0 0 0 0 0 0 0 0
57 NW D 12 1200’ 21 2 2 0 -1 -7 -3 -4 1 5 -5 -0 -5
58 NW D 13 no 0 0 0 0 0 0 0 0 0 0 0 0 0
59 NW D 13 1200' 13 0 -1 2 0 -4 2 -2 B 2 2 -4 -1
60 NW D 14 no 0 0 0 0 0 0 0 0 0 0 0 0 0
61 NW D 14 1200 79 26 14 2 -8 -3 -3 -0 -3 -10 -5 -1 4
62 NW D 15 no 0 0 0 0 0 0 0 0 0 0 0 0 0
63 NW D 15 1200 15 12 5 3 3 -4 4 -5 2 1 -2 0 7
64 NwW D 16 no 0 0 0 0 0 0 1] 0 0 0 0 0 0
65 NW D 16 1200' 38 25 5 5 1 -2 2 2 -2 8 -1 3 -1

TABLE 56  Percent Power Increase Pral.‘de Comﬂarisons; Northwest Wind Dir.

67




Fluid Dynamics and Diffusion Laboratory - Colorads State University
Wind Engineoning Research and répplication Specialists

FIGURES



Wind Engineering Reseanch and Application Speclalists

AROOSTOOK

PISCATAQUIS

SOMERSET
PENOBSCOT

Site
Location

WESTERN MAINE
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PROVIDED IN A SEPARATE LARGE MAP

FIGURE 3 Modeled ToeoEmEhz Qutlined On Site Area ToEaEmEhic MaE
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FIGURE 5 PhotoEraEh 0£ The Simulated 30' Tree Cover

FIGURE 6 Topographic Model In Wind Tunnel; Configuration C
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FIGURE 8 Tree Removal Areas At Each Of The Measurement Locations

75



Wind Engineering Researnch and rgplication Sgecialiste

FIGURE 9 Phoroﬁraehs 0! Model Forest Clearinss
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USWP Task 3 Test Results
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FIGURE 13 Percent Power Decrease Comearisans: Locations 1,2,3
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USWP Task 3 Test Results
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USWP Task 3 Test Results
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USWP Task 3 Test Results
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