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1. INTRODUCTION

1.1 General

A significant characteristic of modern tall building design is
lighter cladding and more flexible frames. These features combine to
produce an increased vulnerability of glass lights and cladding to
wind damage. In addition, increased use of pedestrian plazas has
brought about a need to consider wind and gustiness in the design of
these areas. Techniques have been developed during the past decade
for wind-tunnel modeling of proposed structures which allow the
prediction of wind pressures on cladding and wind environment about the
building. Knowledge of pressures on the structure permits adequate but
economical selection of window strength to meet selected maximum design
winds while information on sidewalk level gustiness allows plaza areas
to be protected by design changes before the structure is constructed.

Modeling the aerodynamic loading on a structure requires special
consideration of flow conditions in order to guarantee similitude
between model and prototype. A detailed discussion of the similarity
requirements and their wind-tunnel implementation can be found in
References 1, 2, and 3. In general, the requirements are that the
model and prototype be scaled in geometry, that the approach mean
velocity at the building site have a vertical profile shape similar to
the full-scale flow, that the turbulence characteristics of the flows
be similar, and that the Reynolds number for the model and prototype be
equal.

These criteria are satisfied by constructing a scale model of the
structure and its surroundings and performing the wind tests in a wind

tunnel specifically designed to model atmospheric boundary-layer flows.



Reynolds number similarity requires that the quantity UD/v be similar
for model and prototype. Since v, the kinematic viscosity of air, is
identical for both, Reynolds numbers cannot be made precisely equal

with reasonable wind velocities. Wind velocity in the wind tunnel

would have to be the model scale factor times the prototype wind.
However, for sufficiently high Reynolds number (> 105) a pressure
coefficient at any location on the structure will be essentially constant
with Reynolds number. Typical values encountered are 108 for the full
scale and 106 for the wind tunnel model. Thus acceptable flow

similarity is achieved without precise Reynolds number equality.

1.2 The First National Bank Building

A wind study was performed for the proposed First National Bank
Building in Denver, Colorado. The 418 ft high structure was modeled at
a 1:180 scale. The objectives of the wind study were to obtain mean
and fluctuating pressures on the building as well as wind velocity and
gustiness in the plaza adjacent to the structure. In addition, a flow
visualization study was performed to define overall flow patterns and
regions where local flow features might cause difficulties in panel
loading or pedestrian discomfort.

The Bank Building will occupy a portion of the block between 17th
and 18th Streets and between California and Welton Streets in Denver.
The structure consists of a tower occupying the quarter-block nearest
to 18th Street and California with a plaza occupying the remaining
area along California. The existing First National Bank Building
(366 ft high) occupies the corner of the block at 17th and Welton
Streets. A low pedestal structure will occupy the remaining portion of

the block along Welton Street. The site is in the center of the downtown



area on flat terrain. Surrounding structures range in height from
nearly the same to less than the Bank Building height. The flow
approaching the site crosses relatively flat terrain with low structures
except for the tall buildings in the downtown area close to the

building site.



2. WIND SIMULATION FACILITIES AND BUILDING MODEL

2.1 Wind Tunnels

The wind study was performed in the Meteorological Wind Tunnel
located in the Fluid Dynamics and Diffusion Laboratory at Colorado
State University, Figure 1. The tunnel is a closed circuit facility
driven by a 250 h.p. variable-pitch, variable-speed propeller. The
test section is nominally 6 feet square and 88 feet long fed through a
9-to-1 contraction ratio. The test section walls diverge 3/4 in./8 ft
and the roof is adjustable to maintain a zero pressure gradient along
the test section. The mean velocity can be adjusted continuously from
1 to 120 fps. The facility is described in detail by Plate and
Cermak [4].

The flow visualization portion of the study was performed in the
Industrial Aerodynamics Wind Tunnel (Figure 1). It has a 6 foot
square test section 36 feet long. A 75 h.p., constant speed propeller

can generate velocities from 0 to 65 fps.

2.2 Model

In order to obtain an accurate assessment of local pressures using
piezometer taps, the model was constructed to the largest scale that
would not produce serious blockage in the wind tunnel. A 1:180 scale
model was constructed using 3/4 in. "Lucite' plastic for the tower
portions of both the new and existing structures on which pressure
measurements were to be made and using styrofoam for the lower
structure.

Piezometer taps (1/16 in. dia.) were drilled normal to the

exterior surface at 68 locations on two sides of the proposed structure,



at 37 locations on the existing structure and at 3 locations on the galleria
skylight adjacent to the plaza. The location of the taps on the two
structures is shown in Figures 3a to 3e. Pressures on the two sides

of the new structure not instrumented were obtained by rotating the

building 180 degrees so that the remaining sides were replaced by the
instrumented faces.

An area of 1100 ft radius surrounding the building site was
modeled in detail. Structures located within this region were modeled
from styrofoam which retained the overall height and shape but omitted
small surface details. The Building model and surrounding area was
mounted on a 76 in. dia. turntable centered 84 ft from the test section
entrance. That portion of the modeled area which did not fit on the
turntable was placed upstream and downstream from the turntable and
changed to match the turntable azimuthal position each time the turn-
table was rotated. The turntable indicated azimuthal orientation to
+ 0.1 degree.

The region upstream from the modeled area was covered with a
randomized roughness constructed from bricks. A 12 in. high vortex
generator provided a boundary-layer trip at the entrance to the test
section. The distribution of bricks was designed to provide a
boundary-layer thickness of approximately 50 in., a velocity profile
power-law exponent similar to that for a city environment, and a
logarithmic velocity profile with a realistic roughness length. A
photograph of the complete model in-place in the wind tunnel is shown
in Figure 4. The wind-tunnel ceiling was adjusted after placement of
the model to obtain a zero pressure gradient along the test section.

For the flow visualization study, the thickness of the turbulent

boundary layer in the short test section length available in the



Industrial Aerodynamics Wind Tunnel was increased by adding tapered

spires at the test-section entrance.



3. INSTRUMENTATION AND DATA ACQUISITION

3.1 Flow Visualization

Visualization of the flow in the vicinity of the model is helpful
in understanding and interpreting mean and fluctuating pressures, in
defining zones of separated flow and reattachment where pressure coef-
ficients may be expected to be high, and in indicating areas where
pedestrian discomfort may be a problem. Titanium tetrachloride smoke
was released from sources on and near the model and motion picture
records made. Conclusions obtained from these smoke studies are

discussed in section 4.1.

3.2 Pressures

Mean and fluctuating pressures were obtained at each of the 176
pressure tap locations on the buildings indicated on Figure 3. Measure-
ments were made for 68 taps at a time. A 12 in. length of 1/16 I.D.
plastic tubing connected 68 pressure ports on the building to a 72 tap
pressure switch mounted inside the model. The switch (Model 2) was
designed and fabricated in the Fluid Dynamics and Diffusion Laboratory
to minimize the attenuation of pressure fluctuations across the switch.
Each of the 68 measurement ports was directed in turn by the switch to
one of 4 pressure transducers mounted close to the switch. The switch
was operated manually by means of a shaft projecting through the floor
of the wind tunnel. A mechanical indexing feature locked the switch
into each of the 18 required positions while a potentiometer provided
an indication of the switch position on a digital voltmeter. The 4
pressure switch input taps not used for transmitting building pressures
were connected to a common tube leading outside the wind tunnel and
provided a means of performing in-place calibration of the transducers.

A photograph of the pressure switch in place is shown in Figure 5.



The pressure transducers used were 'Statham'" differential strain-
gage transducers (Model PM283TC) with a (.15 psid range. They were
selected for the stability and linearity in the working range required.
The frequency response of the transducers was greater than 200 Hz and
adequately covered the range of frequencies encountered. A reference
pressure was obtained by connecting the reference side of the transducer
with plastic tubing to the static side of a pitot tube mounted in the
wind tunnel free stream above the model building. In this way the
transducer measured the instantaneous difference between the local
building Surface pressure and the static pressure in the free stream
above the model.

Each pressure transducer bridge was monitored by a Honeywell
Accudata 118 Gage Control/Amplifier unit which provided excitation to
the bridge and amplified the bridge output. The instruments are
characterized by a very stable excitation voltage and amplifier gain.
Output from the Honeywell signal conditioners was fed to an on-line 8
channel System Development, Inc., analog-to-digital conversion unit.
The data was processed onto digital tape for later data analysis by
computer. Resolution of conversion was * 0.0016 in pressure coefficient.
All 4 transducers were recorded simultaneously for 16 seconds at a
240 sample per second rate. The results of an experiment to determine
the length of record required to obtain stable mean and rms pressures
and to determine overall accuracy of the pressure data acquisition
system is shown in Figure 6. A typical pressure port record was
integrated for a number of time periods to obtain the data shown.
Examination of a large number of pressure taps showed that the overall

accuracy for a 16 second average are, in pressure coefficient form,



0.03 for mean pressures, 0.10 for peak pressures and 0.01 for rms

pressures. Pressure coefficients are defined in Section 4.3.

3.3 Velocity

Velocity and turbulence intensity profiles were made upstream from
the detailed model area and at the building location (with the model
removed) for several approach flow directions. In addition, mean
velocity and turbulence intensity measurements were made 0.2 in. (3.0
ft prototype) above the surface for 4 wind directions near the building
at locations 1 through 10 shown in Figure 2. The surface measurements
were intended to indicate the environment to which a pedestrian in the
plaza area would be subjected.

Measurements were made with a single hot-wire anemometer mounted
with its axis vertical. The instrumentation used was a DISA constant
temperature anemometer (Model 55D05) with a 0.0004 in. dia. platinum
(80%) - iridium (20%) sensing element 0.080 in. long. Output was
read from a Hewlett-Packard integrating digital voltmeter (Model 2401C)
for mean voltage and a DISA RMS meter (Model 55D35) for rms voltage.

Calibration was performed by placing the anemometer in the free
stream near the pitot tube used to record wind tunnel velocity and
recording the output for several velocities. The calibration data was
fit to a variable exponent King's Law relationship

g2 = A + BU®

where E 1is the hot-wire output voltage, U the approach velocity and
A, B and n are coefficients selected to fit the data. A typical
calibration showing the linear relationship between E2 and U" is
plotted in Figure 7. The above relationship was used to recover the

mean velocity at measurement points from the measured mean voltage.
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The fluctuating velccity in the form Urms (root-mean-square velocity)

was obtained from

2EE
Tms

rms B n Un-1

where Erms is the root-mean-square voltage output from the anemometer.
All turbulence measurements were divided by either local mean velocity
U or mean velocity outside the boundary layer U_. Division by U
gives an indication of the relative unsteadiness at the location while
division by U_ permits easy determination of the actual magnitude of

rms velocity fluctuations at a point for various approach velocities.
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4. RESULTS

4.1 Flow Visualization

A 1000 ft film is included as part of this report showing the
characteristics of flow about the structure with smoke. A listing of
the contents of the film is shown in Table 1. Several features can be
noted from the visualization. Flow about the upper portion of the
new tower structure showed that flow tended to separate cleanly
from the corners of the building with no evident tendency of the
separated region to reattach to the structure. The large size of the
mullions tended to cause a visibly turbulent flow along each building
side even when flow was at an angle which prevented the flow from
separating from the face. As the flow angle was varied to a direction
resulting in separated flow on a particular face, no distinct approach
flow direction could be associated with formation of a separated flow.
The separation developed gradually as a thickening of the turbulent
flow near the surface. For this region, large pressure coefficients
would not be anticipated on the building faces, based on smoke flow
observations, except possibly in the first one or two window bays where
the separated flow region was observed to be thinner than over the rest
of the face.

The flow over the top of the structure was always separated with
the separation streamline located well above the main penthouse roof.
The tops of two small structures extending above the penthouse roof
were still within the separated region but were much closer to the
separation streamline.

Visualization of smoke near the surface indicated that most of the

plaza area should be reasonably well protected from strong winds for



12

most approach wind directions. Because the plaza was generally in a
separated flow region, it was characterized by small but fluctuating
velocities. The corner of the plaza at the intersection of 17th and
California Streets had fairly high velocities but low turbulence for winds
from 330 degrees and 90 degrees. The main entrance to the structure

on California Street did not show unusual wind characteristics except
when wind approached approximately perpendicular to that building

face. For this condition, a strong downdraft created by the broad flat
building face impinged on the sidewalk and swept across the street hitting
the lower building on the opposite side of the street. A relatively
uncomfortable environment on the sidewalks could result if the approach
winds were strong.

Smoke visualization with a 380 foot structure located on the corner
of 17th and California Streets directly across California from the plaza
(Figure 2b) did not significantly change the results discussed above.

The largest effect was to lower somewhat the velocities noted in the

plaza area.

4.2 Velocity

Typical approach velocity profiles are shown in Figure 8a and b.
One profile was taken 89 in. upstream from the model (1335 ft prototype)
and is characteristic of the boundary layer approaching the model. The
boundary layer thickness, &, was 48 inches corresponding to a prototype

value of approximately 720 ft. In the form (Figure 8a)

the velocity profile has an exponent n of 0.26 which is a reasonable

value for city environments such as Denver with relatively low building
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heights extending right to the downtown area. The profiles plotted in
Figure 8b are shown in semilogarithmic form. The roughness height indi-
cated by the zero velocity intercept of the best fit line is 5.3 ft which
is reasonable for the site modeled. A velocity profile taken at the
building site with the building removed is also shown in Figure 8. Some
modification to the approach flow is evident in the profile caused by
nearby structures.

Profiles of longitudinal turbulence intensity are shown in Figure 9
for the upstream approach conditions and for the building site.
Modifications to the profiles due to topography and local structures are
evident. For the purpose of this report, turbulence intensity is
defined as the root-mean-square of the longitudinal velocity fluctuations
divided by the reference mean velocity U_  at the outer edge of the

boundary layer,

or as the rms velocity divided by the local mean velocity,

Urms
Tu2 =-7T——

Mean velocity and turbulence intensity at plaza locations 1-10
shown in Figure 2 for 4 wind directions are listed in Table 2. Measure-
ments were taken 0.2 in. (3.0 ft prototype) above the surface. The
largest mean velocities were recorded at points 3,9 and 10 for a 90
degree wind azimuth and points 4 and 6 for a 330 degree wind azimuth
with velocities ranging from 60 to 72 percent of U_. The highest
'gustiness' values (Urms/U) were obtained for locations 6 and 8 for
wind directions 240 and 330 degrees respectively. Large values of

gustiness must be interpreted in terms of the magnitude of mean velocity
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since a low wind velocity can lead to large values as effectively as
large rms velocities. The large values of Urms/U for these locations
are due in large part to low mean velocities. The largest value of gust
velocity (Urms/Uw) occurred at location 3 for a wind direction of 90
degrees. Combined with the large mean velocity at that point, the
indication is that a relatively uncomfortable area exists near point 3
in the plaza for easterly winds. It is possible to relate the velocity
data to pedestrian comfort. Following the guidelines suggested by

Australian researchers (6), peak winds below 35 mph should not cause

noticeable pedestrian discomfort.

4.3 Pressures

A total of 1937 pressure recordings were made. These were for
each of the 136 pressure ports on the new tower at each of the 10 wind
directions examined (plus 68 ports examined with the addition of a
neighboring structure and 20 ports examined at 15 closely spaced wind
directions), for each of the 37 ports on the existing tower for three
flow conditions, and for the three galleria cover ports for each of
10 wind directions. Each data record was analyzed to obtain 4
separate pressure coefficients. The first was the mean pressure

coefficient

(P -~ Pudpean

2

1
mean %3P Uco

where the symbols are as defined in the List of Symbols. It represents
the mean of the instantaneous pressure difference between building
pressure port and static pressure in the wind tunnel outside the boundary

layer non-dimensionalized by the dynamic pressure % p Uw2 outside
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the boundary layer. The magnitude of the fluctuating pressure was

obtained by the rms pressure coefficient

mean- rms
2

o]

; [(p-p,) - (P-p.) ]
Prms 1 oU

in which the numerator is the root-mean-square of the instantaneous
pressure fluctuation.

If the pressure fluctuations followed a Gaussian probability
distribution, no additional data would be required to predict the
frequency with which any given pressure level would be observed.
However, the pressure fluctuations do not follow a Gaussian probability
distribution so that additional information is required to show the
extreme values of pressure expected. The peak maximum and peak minimum

pressure coefficients are used to determine these values: {

C _ (P - Pdpay
Phax. Lo Uw2

. i (P - Pu)pin
Pnin, Lo Um2

The values of p - p_ which were digitized at 240 samples-per-second
for 16 seconds were examined individually by the computer to obtain
the most positive and most negative values during the 16 second period.
These were converted to Cpmax and Cpmin by non-dimensionalizing with
the free stream dynamic pressure.

The four pressure coefficients were calculated by the CSU CDC 6400
computer and tabulated on microfilm. The list of coefficients for the
new tower for 10 wind directions is included as Appendix A. The tap

code number used in the appendix is given in Figure 3. The first digit
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of the code gives the building side while the second and third give
sequential tap numbers on the side. Additional information provided
in the appendix includes approach wind azimuth in degrees from true
north, temperature in the wind tunnel in degrees F, barometric
pressure in inches of Hg, and reference velocity outside the boundary
layer in feet per second. The largest values of peak maximum Cp and
peak minimum Cp were selected for each tap and are listed in Table 3.
The largest value of peak maximum Cp was 1.45 at tap 402 for a wind
azimuth of 240 degrees. Several other taps showed values above 1.3.
The largest peak minimum Cp values were -2.87 at tap 313 for a 180
degree wind and -2.76 at tap 331 for a 220 degree wind. Only a few
other taps showed values above -2.

To insure that no flow pattern developed between the azimuths used
for approach flow direction which would cause sharply higher pressure
coefficients than were anticipated from the normally spaced data,
twenty pressure taps were examined for small angular increments. Taps
313-332 were selected for examination for a range of approach flow
azimuths from 170 to 200 degrees in two degree increments. These taps
were chosen because of high negative mean, rms and peak minimum
pressure coefficients in that area. The results of that investigation
are shown in Appendix B. For tap 313, showing the largest peak minimum
Cp, the pressure coefficients reach a maximum value within the 30
degree span which is no higher than that determined for the original
data. However, the fluctuation seen in the peak minimum with small
angle variations indicates the large peak minimum is a sharp peaked
pressure fluctuation occurring randomly in time. The flow in the

region is extremely complex since it is at the upstream corner of the
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new tower but in the wake of the old structure. The nature of the
pressure fluctuations indicate a flow velocity of large amplitude and
strongly varying direction at that corner of the building for southerly
winds.

Additional pressure measurements were made on the new tower to
determine the influence of a possible tall structure on the corner of
California and 17th St. directly across California from the plaza (Figure 2b).
A 30 story building (380 ft high) of octagonal shape encompassing
slightly less than 1/4 of the block area was installed and pressure
measurements were made on sides 1 and 2 of the new tower for wind
directions 0 and 330 degrees -- the wind directions expected to show
the maximum effect on the structure. The results are shown in Table 4.
Comparison with the data in Appendix A indicates that the biggest
influence was a moderate increase in peak negative pressures on side 2
and a slight increase in peak positive pressures on the upper portion
of side 1 for a 330 degree wind. Flow over the top of the building
was always separated sufficiently that all penthouse structures were
buried within that region. The two tallest penthouse structures were
sufficiently close to the separation surface that somewhat higher
negative pressures might be expected on those roofs.

The influence of the new bank tower on pressures on the old
structure was obtained by placing 37 taps on the model of the old
structure and recording the pressures with and without the new tower in
place. Figure 3 shows the tap locations. Only the two sides (and top)
facing the new structure were instrumented since only these faces
should be affected. Data was taken at a 30 degree wind azimuth without
the new tower and at 0 and 30 degrees with the structure. These

directions were chosen to show the maximum effects on the old structure.
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The results are shown in Table 5. Comparison of the data indicates a
general reduction in negative pressure coefficients and a slight increase
in positive coefficients. One significant value of negative pressure
coefficient was noted -- tap 116 at O degree showed a -2.3 value of
C_  minimum.
p

Three measurements of pressure were made on the galleria cover for
10 wind directions. The tap locations are shown in Figure 2. The results

of the measurements, Table 6, indicate rather low pressure loadings.
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CONCLUSIONS

A wind-tunnel boundary layer flow over the First National Bank
building model was established whose characteristics compared favorably
with the expected flow over the Denver area. Flow visualization showed
that large fluctuating pressures should be expected only near the
building corners. Surface wind characteristics determined from smoke
flow indicated generally acceptable winds except for the plaza corner
near 17th and California Streets for two wind directions and for the
winds at the main entrance on California Street for winds approximately
perpendicular to the face of the structure.

Measurements of velocity fluctuations showed that the largest
values of 'gustiness' (velocity fluctuations relative to the local wind
speed) were at plaza locations 6 and 8 for wind directions 240 and 330
degrees respectively, but they occurred for low wind velocities. The
largest magnitude of velocity fluctuations occurred at point 3 for a
90 degree wind with a value of rms velocity 23 percent of the approach
flow magnitude. This condition also corresponded to the largest mean
velocity recorded -- 72 percent of the approach flow magnitude --
indicating an uncomfortable condition for pedestrians. In general, the
mean velocities measured were relatively high with many values above
40 percent of U_, and the rms velocity fluctuations were not high
with very few values over 20 percent of U_.

Pressure measurements on the structure confirmed the flow
visualization conclusion that the areas near the corners would receive
the largest pressure coefficients. The largest peak negative pressure
coefficient was -2.87 at tap 313 for a wind azimuth of 180 degrees.

Relatively few locations showed coefficients larger than -2, all of
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which were located near corners. The largest positive pressure was
recorded on a short side at tap 402 for a 240 degree wind with a 1.45

pressure coefficient. A few additional taps showed values above 1.3.
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TABLE 1

MOTION PICTURE SCENE GUIDC

Scene Wind Source Source
No Az.* Elevation Location
1 330° Ground Plaza
2 " ' Along California St.
3 ki " 18th and California
4 by " 18th St.
5 s " 18th and Welton
6 " Garage roof
7 " Low Roof 17th and Welton
8 i Ground 17th St.
9 e 255" Upstream of Tower
10 " il 18th St.
11 3 i California St.
12 B " 17th St. Face of Tower
13 " ol California St. Face of Bank Bldg.
14 N " West Corner Bank Bldg.
15 " Ground Plaza
16 it 255" 18th St.
17 = i NE Face of Bank Bldg.
18 " Ground Plaza - Extra Bldg. in place
19 240° Ground 17th and California
20 # " Plaza
21 il i California St.
22 " " 17th St.
23 a* ¥ Welton St.
24 " Low Roof 17th and Welton
25 2 Garage Roof Welton St.
26 Y Ground 18th St.
27 X 255" 18th St.
28 L L Welton Face of iower
29 " 4 N Corner of Bank Bldg.
30 " " 17th and Welton
31 " Ground Plaza
32 ol " California St.
33 W 255" California Face of Tower
34 2 " Upstrcam of Bank Bldg
35 " Tower Roof
36 " Ground 17th and Cal. - Extra Bldg. in place
37 " " California St. - Extra Bldg. in place
38 " " 17th St. - Extra Bldg. in place
39 090° Ground 18th and Welton
40 * Garage Roof Welton St.
41 =" Low Roof 17th and Welton
42 5t Ground 18th St.
43 L " California St.
44 " " Plaza
45 " L California St.
46 i & 17th St.
47 L 255! 17th St. Face of Bank Bldg.
48 " " California Face of Bank Bldg.
49 L " 17th St. Face of Tower
50 " " 18th and California
S1 L " Upstrecam of E. Corner of Tower
52 " o Upstrecam of E. Corner of Bank Bldg.
53 o L Over Welton Garage Roof
54 L Ground California St. - Extrz Bldg. in place
55 " W Plaza - Extra Bldg. in Place
56 " Tower Roof
57 . Ground California St.
58 " 255" California St.
59 020° Ground 18th St.
60 t " 18th and California
61 L 0 California St.
62 it b Plaza
63 b " 17th and California
64 n i 17th and Welton
65 L Low Roof 17th and Welton
66 " Garage Roof Welton
67 " Ground 18th and Welton
68 & " 18th St.
69 " 255" _Upstream N. Corner of Tower
70 " b E. Corner of Tower
71 g 255" Over Garage Roof Weltcn
72 " u California St.
73 " Ground Plaza - Extra Bldg. in place
74 “ " California St. - Extra Bldg. in place
75 " ” 17th and California - Extra Bldg. in place
76 $ Tower Roof

*All wind speeds
All film exposed 2

10 f/s
24fr/s
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TABLE 2

MEAN AND FLUCTUATING VELOCITIES IN THE PLAZA

Wind Plaza U/Uw Urms/Uw Urms/U
Azimuth Location Percent Percent Percent
20 1 34.0 14.0 41.3
2 36.6 13.2 36.0
3 36.5 11.7 32,1
4 55.7 12.0 21.6
5 40.0 11.4 28.4
6 48.0 9.7 20.2
7 22.6 8.5 37.8
8 17.6 8.3 47.0
9 30.3 15.2 50.2
10 45.9 15.7 34.3

90 1. 49.7 12.0 24.2
2 47.6 22.2 46.7
3 721 23.7 32.8
4 35.7 20.4 57.1
5 43.6 20.2 46.3
6 23.1 13.3 57.6
7 26.6 11.1 41.7
8 22.2 10.5 47.2
9 68.4 11.6 17.0
10 60.7 16.5 27 .2
240 1 25.9 10.9 42.3
2 25.6 13.2 51.4
3 27«2 11.9 43.9
4 35.3 12.9 36.5
5 31.6 17.9 56.8
6 16.6 11.1 66.8
7 15.9 7:1 44.9
8 22.9 8.3 36.2
9 23.4 7.8 33.2
10 9.3 5.5 59.6
330 1 29.9 13.8 46.1
Z 32.3 17.7 54.4
3 31.5 14.5 46.0
4 60.9 10.8 17.7
5 42.6 19.4 45.5
6 62.4 10.0 16.1
7 18.9 9.9 52.5
8 14.7 8.9 60.7
9 49.2 12.3 24.9
10 51.5 16.5 32.0



TABLE 3  PEAK PRESSURE DATA FOR THE NEW TOWER

MAXUMUM  PRESSURE  COEFFICIENT

B e e

MAXUMUM  PRESSURE  COEFFICIENT

P'Es::FE AZIMUTH MAXMUM MEAN RMS PRESSLURE AZINMUTH MAX | MUM MEAN /NS
T2 OF MAX{MUM  PRESSURE  PRESS.AE PRESS.RE Tap OF mAXIMUM  PRESSURE  PRESSLRE PRESSURL
N.MBER PRESS.COEFF, COEFFICIENT COEFFICIENT ZIEFFICIENT NUMBER PRESS.COEFF. COEFFICIENT COEFFICIENT CQEFFICIENT

;c. 153 .136 -.325 .45 1385 330 1,181 .582 .88
'.az 150 .123 -.25% AT 136 339 1.06% . 482 .182
1es 240 -499 =.273 267 187 300 .93% . 359 .124
154 3 1.218 170 173 138 270 .95¢4 .52% .166
105 350 1.228% LT1e 172 136 270 1.300 277 184
136 380 1,198 .5%6 .100 140 0 .55% '?n .393
107 309 1.218 .549 .218 iy 330 665 “310 RTY
109 300 1.126 .53 220 142 330 ~9e56 Tanr 122
125 30¢ 1,292 .55¢ .242 143 330 1,048 .536 RIE
110 309 1.202 .519 247 144 330 1.008 551 16
3” ”S 1.245% tsg .282 145 330 1.045% .5%0 124
112 278 1.300 . 707 .222. 146 330 .567 .498 100
13 g 1.257 . 704 .6 147 330 610 206 260
114 330 1.2536 .738 . 156 148 340 424 '159 'gn
115 330 1,227 779 <199 201 45 v'avs 'css °lso
116 3350 1,217 767 . 199 202 45 1.2.1 ..,‘ '1'0
117 300 1,160 .590 194 238 o 1,201 L7983 17a
) 300 1.282 .86¢ .23 b 20 1862 ‘002 RIT
1 300 1.206 .827 .28 208 s 1,089 -561 14
129 300 1.296 .420 199 206 5 1.290 “ese 168
é; Z'g :3;2 2:: 2:: 207 45 1.250 790 167
i . b i g 2080 20 1,388 . 782 178
! . . . 219 - 1.168 461 140
124 530 1.154 L7038 .54 210 45 1.587 743 164
125 350 1,184 .678 14 41 p 1264 oot RED)
126 330 1,171 .658 146 212 20 1,288 616 190
127 550 1181 .503 148 318 00 1,078 -.078 T80
120 500 1,039 L4490 .180 314 - 1128 619 RTY
129 270 1,180 .998 .16% 218 45 1.157 .scq .157
130 27 1.027 313 174 216 20 1,098 .46 .169
151 ¢ 1.074 -550 - 164 217 45 .843 2100 S119
132 330 1.081 .883 149 Sis P "492 T189 .00
133 530 1,107 501 . 148 219 0 Lan0 .029 L104
134 500 1.062 .57 L1490 : : i

220 0 .9%¢4 . 050 181

vz



TABLE 3 (continued) PEAK PRESSURE DATA FOR THE NEW TOWER

MAXUMUM PRESSURE COEFFICIENT MAXUMUM  PRESSURE  COEFFICIENT
PRESSURE AZIMUTH MAx[MUN MEAN /RMS PRESSURE AZIMUTH MAx]MUM MEAN /NS
TaP 0F maximum PRESSURE PRESSURE PRESSURE TAP QF mMaximyum PRESSURE PRESSURE PRESSURE
NUMBER PRESS,COEFF, COEFFICIENT COEFFICIENT COEFFICIENT KUMBER PRESS.COEFF, COEFFICIENT COEFFICIENT COEFFICIENT
301 1980 .402 -.601 L1648 335 90 .80S . 822 .102
302 180 . 158 -.238 L1860 336 90 .928 .40 .100
503 240 .430 =201 112 L1 B4 90 .994 .532 L1830
304 180 1.100 L2481 . 520 338 90 1,718 .508 .15
305 150 1.198 .3%9 219 359 90 1.907 .545 L1802
306 150 1.569 L4048 L197 340 500 .739 -.102 L100
307 150 1.047 . 352 .10% 341 300 .47 .076 .004
508 150 .09!1 .387 JAT0 342 300 .55¢ 127 .90
309 150 1.009 .802 167 343 150 .466 .090 .060
510 150 1,083 .206 178 344 90 .762 L447 108
311 90 .970 .593 J142 345 90 .870 .841 RIT
512 30 1,174 L1597 JAT2 346 90 .03¢4 .520 .098
518 190 .460 -.400 .598 347 90 616 .53 L0980
514 150 .590 .120 .126 348 45 .690 178 .140
518 150 L1791 .248 .148 40! 240 1.208 .406 .2%0
516 150 N1} .504 . 180 402 240 1,451 .606 .288
317 150 .039 .302 87 403 240 1,241 .646 .199
518 90 .910 .508% LS 404 180 1.550 . 796 L1909
519 150 L0087 L2488 .120 435 240 .996 .3%¢ L1064
520 90 T 11d .691 .148 406 240 1,542 .659 L210
321 90 1.227 .70 170 407 240 1,501 .678 192
322 20 .501 -.16% L1409 498 2490 1.812 .82¢ . 181
323 90 .460 L1048 L000 409 240 .936 .202 164
524 90 .678 .504 L399 410 180 1.16% .3%¢ L2210
325 150 .036 .208 119 41 240 1.374 .846 192
526 90 .060 .402 100 412 240 .006 .202 . 148
327 90 .068 518 L1408 413 240 .07 .159 166
328 90 979 .500 S8 414 190 .843 L0748 L1090
529 90 1,229 .662 L1448 415 180 L7758 -.076 L2110
330 90 1.192 .60% 60 416 240 L4183 -.109 L1580
531 20 .578 -.2%7 104 a7 240 .066 140 JA77
332 550 .876 -.5%¢ L1681 a9 240 1,070 L2180 176
533 90 .T00 .269 L09 419 240 .950 L140 161

334 90 .087 .39 .097 420 240 L431 -.102 142

S¢



TABLE 3 (continued) PEAK PRESSURE DATA FOR THE NEW TOWER

MINIMUM  PRESSURE CCEFFIZIENT MINIMUM  PRESSURE CQEFFICIENT
PRESSURE AZIMUTH MINIMUM PEAN RMS PRESSURE AZINUTH MINIMUM MEAN RMS
Tap JF MINIMUM  PRESSURE PRESSURE PRESSURE TaP OF MINIMUM PRESSURE PRESSURE PRESSURE
NUMBER PRESS.COEFF, COEFFICIENT COEFFICIENT COEFFICIENT NU4BER PRESS,COEFF, COEFFICIENT COEFFICIENT COEFFICIENT

1o 300 -1.590 -.52% .190 135 45 -1.346 -.372 .208
102 300 ~2.1%2 -.638 191 136 a5 -1.062 -.2%9 161
103 300 -1.696 -.790 100 137 180 -.940 -. 466 L1190
104 45 -1.827 -. 703 120 138 240 -1.569 -.264 .224
105 45 -1.479 -.78% 136 136 240 -1.973 -.606 .293
106 45 -1.592 - 704 L1682 140 45 -1.564 -.459 100
197 45 -1.297 -.600 A ] 141 45 -.098 -.23%5 . 158
108 45 -1.061 -.433 79 142 45 -.792 -.108 Q79
109 45 -.989 -.55%¢ 179 143 90 -.772 -.546 .064
"l 240 -1.200 -.200 220 144 90 -. 786 -.540 L0683
1 240 -1.6%7 -.55¢ . 306 145 90 - 177 -.%20 L3684
112 240 -1.en0 =. 723 <246 146 90 -.6%9 -.420 L0683
13 45 -1.662 -.75¢ 148 147 180 -.004 -.316 007
114 45 -1.745 . 761 - 156 148 180 -1.9%9 -. 408 .238
115 45 -1.600 ~. 744 -192 201 90 -.976 .2%% 20!
116 45 -1.30% -.82! 199 202 350 -1.204 -.596 197
17 45 -1.2%7 -.500 176 203 339 -1.612 -.599 .229
118 45 -.989 -.30% 163 204 339 -1.042 -.604 .288
19 240 -1.201 -.207 .209 205 150 -1.7%9 -, 298 184
120 240 -1.557 - 499 239 206 330 -1.580 -.422 L2458
121 240 -1.051 =. 494 22! 227 330 -1.609 -.577 .288
122 45 -1.99%2 -. 760 166 200 380 -1.66? -.60% 2%
123 45 -1.09% -. 700 0'72 209 90 -2.4'6 .oes 209
124 45 -1.740 -. 758 200 210 330 -1.4%4 -.47 .27
125 45 =141 " 844 +319 211 330 -2.29% -.591 .26
126 45 -!.l.! '.“9 .2°° 212 330 -1.912 -.‘,z .z‘s
127 43 ~1.429 Mg e 213 330 -1.650 -.294 .244
128 240 '1-03‘ -.245% 17 214 339 -1.697 ..39’ .2‘5
129 240 -1.666 -.470 .2%6 218 330 -1.801 -.868 .248
150 240 -1.413 -.549 191 216 330 -1.9048 - 641 L2610
151 45 -1.002 -.07¢ .208 217 270 -1.249 -.98¢0 L002
152 45 1,049 -.042 210 218 270 -.92% -.871 .008
133 45 -1.651 -.700 .258 216 300 -1.593 -.406 . 199
134 45 -1.966 -.%529 241

220 300 -1.640 -.420 . 140

9Z



TABLE 3 (continued) PEAK PRESSURE DATA FOR THE NEW TOWER

RINIMUM  PRESSURE COEFF|CIENT

............... MINIMUN  PRESSURE COEFFICIENT

PRESSURE AZINUTH MININUM MEAN RNS PR R AZIMUTH MINIMUR MEAN RHS
TaP 0F MINIMUM PRESSURE PRESSURE PRESSURE $i§U ¢ g:’ glNlNUﬂ :léSSUlt PIESSUIE PRESSURE

NUMBER PRESS.COEFF, COEFFICIENT COEFFICIENT COEFFICIENT NUMBER PRESS.COEFF, COEFFICIENT COEFFICIENT COEFFICIENT
301 300 -1.514 -.687 210 335 20 -1.30% -.57 112
302 330 =1.741 -.656 .19% 336 20 =1.090 -.50¢ 17
303 90 -1.35¢ -. 799 129 337 20 -1.09% -.548 .109
504 240 ~1.700 -.67 139 338 ' ~1.736 -.423 204
305 240 -1.927 -.691 149 339 s -2.148 -.650 .262
306 220 -1.83%1 ~.562 . 184 340 339 -1.%62 -.400 201
307 220 -1.340 -.543 .143 341 0 -.791 -.509 .073
308 220 -1.050 -. 400 19 342 330 -.880 -.219 178
309 220 -1.440 -.64% 147 343 0 -.629 ‘:“6 .05%
310 220 -1.322 -.56% 183 344 330 -.764 -.426 L0177
3N 45 ~1.409 -.668 176 545 330 -.720 -. 591 .A70
312 '] -1.2%0 -.670 146 346 330 -. 442 -.196 062
513 190 -2.060 -.400 .598 347 330 -1.08% -.3%¢ 142
314 240 -1.566 -, 748 170 348 220 -.640 -. 348 066
515 240 ~1.602 -.69¢ 198 201 300 -2.270 -.049 .262
516 240 -1.406 -.990 .100 402 500 -1.041 -.578 .306
517 240 “1.122 -7 180 €03 300 -1.559 -.988 197
318 45 -.973 - 106 214 404 150 -2.120 -. 750 .802
519 a5 -1.279 -. 408 L2458 405 300 1,088 -. 738 .248
320 s ~1.604 -.65¢ .208 406 300 -1.118 -.847 .2%0
521 45 1,957 -. 698 204 a7 300 -1.872 -.37% .293
522 190 -2.118 -.69¢ .29% 408 150 -1.601 -.9%2 212
323 220 -1.788 -. 726 106 409 300 -1.007 -7 .281
524 240 1,440 =709 210 410 300 -1.700 -.878 918
3525 240 -1.326 -.566 .206 411 300 -1.45% -.500 .2%0
526 240 -1,140 -.409 104 412 330 -1.614 -. 786 162
527 240 =1,212 =292 168 418 500 -1.929 -.670 247
520 45 -1,13% -.2%6 .245% a4 800 -1.68%2 -.490 290
3529 45 -1.72% -.610 .2%6 415 300 -1.9%9 -. 510 248
550 45 -1.496 -.710 .209 416 339 -1.990 -.902 .200
5351 220 -2.7%7 -.0%92 209 a7 800 -2.079 -,5%2 2950
17) 300 -1.088 -. 760 . 260 are 30 -1.761 -.7%¢ L1909
333 240 -1,474 -. 421 222 419 330 -1.420 -, 708 .1883
354 240 =1.002 -.307 159

420 350 -1.008 -.917 .254

LT



TABLE 4  PRESSURE DATA FOR THE NEW TOWER WITH ADDED STRUCTURE

aNC CIRECT:ION v TEMPERATURE §5.3% 3 SREES ¥ WINC DIRECTON 3 TEMPERATURE 65.25 CEGREES ¢
BARIMETRIC PRESS 24.6% N WBLILITY 852 cepog BARCMETRIZ PRESS 24.57 % M6 YELSLITY S2.11%PS
PRESSURE MERN Mg Vi ww e PRESSURE MEAN RNS MLy LR et
TAP PRESS.RE PRESS_RE PRESS . 9F PRESS . AE TAP PRESSURE PRESS_RE PRESS.RE PRESSLURE
..VBER SIEFFICIEY” SOEFFICIENT SIEFEIZLEN” SEFFICIEYT NUMBER COEFFICIENT SOEFFICIENTY CIEEEICIENT ISEFFICIENT
13 -.857 L1448 -.248 -*.3% 135 .351 +114 .85¢ ] A
te -.95¢ .143 -.53%¢ -1.5268 136 .542 188 845 .23%
18 -.662 i St Ty =176 157 .25% .e99 .6'6 .02
ted .T87 178 125" et '38 .22 -l K 335 -.260
pifor - .624 .42 1.559 o 12% \B-1°] -.266 .i6§ .20 -.482
ko) .526 5 .8'5 o R 133 D, 1] .433 -.2%6
bing 42 LI N Tt 258 143 L2468 A7 .556 -.358
Rl ) . 7 & 73 647 c.d3e 142 « 357 .353 6617 .53
E) 8Ty .395 .503 °es” 143 .5375 o3 692 .59
vl .25 .92 .5%6 =78 148 - $ 4 o .606 I I
LR -. 3! «379 .20 -.56: 135 .37 wee’ .756 .16
i -.26¢ 962 -.45¢ -.552 146 .528 .68 .6083 -. 368
IR ] e .66 ‘.29¢ PR 3 187 .62 .300 .4 -. 452
*id Al 148 V.88 .02 '49 -.20 378 -.220 -.700
155 81T . 128 Y34 .'08 S -.12% .960 999 -.558%
16 .545 ST .07 172 252 .0%9 Li92 502 =247
"y .482 110 .0'S .68 253 .22% 184 .6%4 -. 452
e 410 w1 b2 e «31? 274 .2'5 292 '.36% %5159
- .54 .10 776 -.548 235 -.218 L3610 YT -, 458
'23 .54 .85 . 5354 -.2%0 236 39! .86 .568 -.202
12" -.25%% 387 >3 38 -.420 257 .285 L1122 .66 -,20
- 877 .10% 1,254 o&° 229 .2%2 278 1,324 -. 05
123 650 16! 1,388 L1686 22§ -.264 L5685 - 05 -.452
124 .597 .150 950 1 213 012 395 .35% -.52¢
125 .54 . 125 .075 e 2! . 172 « 133 .60 -.464
'26 AT 116 .05 «36? 212 058 254 947 -'.956
127 .408 109 . 758 009 2'3 .59 .954 L4487 200
129 .56 100 646 -, 006 214 -.078 T .88 -.406
129 . 055 006 Nir -.264 215 L0484 159 .58 =720
150 -.226 .69 .93 -.4%52 2'6 -, 128 . 520 .79 -1.425%

15! 511 109 Yaa e 089
132 .504 .159 992 .20
1558 .462 « 138 927 098
'34 .429 WAL .06 R |

~N
-
:
[
.
-
-
o«
.
«»
-4
~
.
"
»
Y
1]
.
w
-
<

2'0 -. 065 276 227 -.43%
2'9 -. 099 139 .562 -.918
229 -. 159 . 145 .63 =707

8¢



WIND DIRECTION 333

TABLE 4 (continued)

BAROMETRIC PRESS 24.93 % W

PRESSLRE
TAP
NUMBER

132
138
134
135
106
107
150
109
113
11
112
118
114
118
1'¢
117
119
119
128
121
122
128
124
125
126
127
120
129
150

151

152
153
154

MEAN
PRESSURE
COEFFICIENT
-.629
-.573
-.540
.403
.70
727
.609
.645%
.579
.520
.339
-. 387
.424
.T04
«TRT
LT
.730
.60%
.58¢
.202
-.394
.32%
.608
.605
.696
.6758
.66
.539
.292
-.138%
.2%0
.502
.57¢
.57¢

RMS
PRESSURE
COQEFFICIENT
T
118
350

TEoARce
!ELU‘A"

Ay M™
PRESSURE
CQEFFICIENT
-.'85
-.265
-.252
.30
1194
EPT:
‘.t21
o1ty

'.073
.67%
37

1.87

'.50%

'.549

PRESSURE DATA FOR THE NEW TOWER WITH ADDED STRUCTURE

TEMPERATURE 69.50 CEGREES F

52.5:FPS

MINIMUe

PRESSURE

CCEFFICIENT
-1.404
“1.112
=1.087
e 7
-.357
.58
A2
.066
.328%
3.030
-, 180
-.567
-.299
i
299
196
.266
166
102
-.009
-. 566
-.57%

o0
.260
208
97
129
04
. 120
-.500
-.247
. 048
200
.209

WIND DIRECTION 330

BARQMETRIC PRESS 24.90 IN WG

PRESSURE
TapP
NUMBER

15%
136

187
138
136
140

14!

142
1453
144
145
146
147
149
201

202
2°8
204
205
206
207
209
209
210
211
212
218
214
215
216
217
2'8
219
220

NEAN
PRESSURE
COEFFICIENT
.547
491
.399
.15
1089
.46
.245
.447
.450
. 409
.453
. 395
116
-.259
-.419
-.93%
-.021
-.997
-.53%
-.620
-. 751
-.760
-.9%9
-.604
.7
-.720
176
-.609
-.78%
-. 76!
-.326
-.52¢0
-.474
-.657

RMS
PRESSURE
CREFFICIENT
142
.189
.132
118
L9804
.07
479
104
RiE
REE
L1
.399
.30
.069
. 159
.196
270
«321
.220
.25
221
.220
.254
.25%0
.282
246
121
.229
287
244
076
117
.2°°
176

VELQCITY

L 384094
PRESSURE
CIEFFICIENT
1.118
1.026
032
.638
. 194
298
51t
.7 9!
.0%%
.045
.002
TR
.438
-.082
.102
210
J.000
-.20
.563
. 162
-.1%9
-.260
244

k.
.092
-. 198
.546
148
. 194
-.29¢
012
. 102
.12%
'-227

TEMPERATURE 6€0.50 DEGREES F

$2.90FPS

MINIMUM
PRESSURE
COEFFICIENT

1 ki
122
328
-. 104
-. 45
-.4'4
2.000
162
224
218
182
L4
-.132
-.538
-1.264
-1,58%
-2.050
-2.57¢
-1.462
1.8
1,95
<2.472
-2.02%
-1.047
=1.004
~2.664
-.410
1,742
-1.995
-2.262
-.672
'o°°,
-1.5%¢
-1.9%2

62



TABLE 5 PRESSURE DATA FOR EXISTING TOWER - NEW TOWER REMOVED

WIND DIRECTION 3¢ TERPERATURE 70.50 DEGREES F
BARQMETRIC PRESS 25.00 IN WG VELOCITY $0.453FPS
PRESSURE MEAN RNS Max[MUN MINIMUN
TAP PRESSURE PRESSURE PRESSURE PRESSURE
NUMBER COEFFICIENT CQEFFICIENT COEFFICIENT COEFFICIENT
1 -.20 L0789 .01% -.760
102 -. 441 .15¢ 048 -.990
108 -.534¢ L11e .05 -.00%
104 -.507 . 150 -. 306 =1.23%
135 -.6M .200 .45 -1.6%?7
106 -.453 .54¢ .706 =1.647
197 -.098 25 .499 -.942
100 -.027 .12% .30 -.918
109 -.02% .09¢4 2 -.612
19 0T .12% .402 -.558
m -.605 .251 .405 <2.2'6
112 -.457 . 345 .460 -1.5%1
13 -.149 277 .5683 -1,209
114 -.047 170 .493 -.942
118 -.C47 129 .50 -.054
116 .000 146 414 -. 044
"7 -.466 .29% 997 -1.002
119 -.279 316 418 -1,450
119 -.130 242 .408 =Y. 211
120 -.077 JA72 417 -.940
121 -.053 119 427 -. 706
122 -.010 . 129 .422 -.64%
201 .427 .15% 042 -, 450
202 .59% A7 1,036 050
208 .69¢ .108 1.819 0.000
204 747 191 1.509 AT
205 .T20 194 1.56% 122
206 . 346 . 150 .029 -, 157
207 .549 L1010 1.04¢4 -.078
200 .645 .19% 1,198 .002
209 675 .150 1.089 20
210 817 .206 1,229 -.040
211 .229 164 . 796 =218
212 .408 107 1,080 -.00
2'% . 452 .190 1,197 -.0%8%
214 .457 .202 1,077 -.070

215 .376 .190 1.007 -.009

0¢



TABLE 5 (continued) PRESSURE DATA FOR EXISTING TOWER - NEW TOWER IN PLACE

WIND DIRECTION ¢ TEMPERATLRE T!.6¢ DEGREES F KIND DIRECTION 30 TEMPERATLURE 71.50 DEGREES F
BARQMETRIC PRESS 25.0C in w5 VELSCITY 83 237RS BARQMETRIC PRESS 25.00 IN WG VELOCITY 59.53FPS
PRESSURE MEAN R¥S LTI TR PRESSURE MEAN RMS MAX MM RINIMUM
Tap PRESSURE PRESS.RE PRESS.RE PRESS.RE TaP PRESSURE PRESSURE PRESSURE PIESSURE
NOMBER  COEFFICIENT  CQEFFICIENT  COEFF:ZEN® COEFFICIENT NUMBER  COEFFICIENT  COEFFICIENT  COEFFICIENT  ZOEFFICIENT
1 -.395 S0 200 -.8%% 131 -.126 L1119 .35 -.806
12 -.43¢2 1T AT -.805 102 -.210 L1088 .597 =1.07%
133 -.318 <188 2'8 -.756 103 -.159 L1258 278 -.720
Tid -.536¢ 146 .257 -.9%6 104 -.319 214 .2%0 -1.162
i -. 497 .064 -.2" -.708 105 -. 408 .136 -.046 -1.1%4
106 -.500 . 365 -.3¢1 -8 106 -.498 14 -.288 -1.827
137 -.524 .79 -.336 -.798 107 -.476 =197 =87 oot
e -.539 .002 -.255 -.8683 108 -.425 J127 . 065 ~1.07
109 -.544 .099 SRRLY -.991 109 -.365 L1110 .043 -.027
IR -.572 .162 .3 -1.4%9 10 -.206 090 017 -.64
. -. 49! 069 -.265 -.758 11 -.306 .96 Pl -. 060
112 -.527 080 -.260 -1,079 112 -. 420 .100 -. 146 -.047
113 -.549 .009 -.2690 -1.24% 13 -.412 .096 -.169 -.009
T1e -.959% .100 -.22% -1.217 114 -.30% L300 -.39% -.022
115 -.562 T Y L) 118 - 347 . 080 048 - 706
116 -.612 210 128 <2.814 116 -.309 .003 .100 -.08!
"y -.445 . 068 -.229 -.722 17 -.361 .107 -.029 =1.040
118 -.551 .00% -.200 -.079 18 -.379 L9 -.087 -1.212
11§ -.562 .108 -, 118 -.968 19 -.390 121 =018 =1.106
120 -.559 L1290 .18 -1.148 120 -.303 110 -.040 -1.298
121 -.508 187 L1 “1.320 121 -.338 392 -.087 -.006
122 -.482 .306 713 -1.722 122 -.316 096 087 -.000
201 -.501 181 L1 -1.45¢ 201 .553 .24% 1.%08% -.679
202 -. 409 .096 -.038 -.95% 202 581 204 1.818 -.509
213 -. 491 09! - 118 - 58 203 405 299 1,381 -.538
204 -. 492 .06 -t -3 204 .29% .206 1,199 -.4%0
205 -. 496 079 -.279 -.918 205 .020 L224 079 -.604
206 -.526 L118 -.292 -1.189 206 .522 210 1,197 -.014
207 -.507 091 -.108 -. 968 207 .623 .2%4 1,456 -.242
200 -. 497 076 -.100 -. 05 200 .576 281 1,481 - 196
209 -.479 041 -.%0¢ -.608 209 .419 182 047 =016
214 -.475 .068 -.2%2 -.728 210 L1892 220 909 -.428
211 -.5%9 182 -.128 -1.002 21 351 170 .99 -2
212 -.492 L0084 -. 106 -.88¢ 212 .460 210 1,208 -.07¢
2'3 -.495% L0790 -.220 -.804 213 475 216 1,524 =078
214 -.479 .065 -2 -7 214 -426 21! Te 107 *s 197

2's -.449 L0683 -.201 -.688 218 .3%¢ 197 .909 -.297

I¢
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TABLE 6

GALLERIA PRESSURE MEASUREMENTS
FIRST NATIONAL BANK BUILDING, DENVER, CCLORADO

Mean RMS Maximum Minimum

Wind Tap Pressure Pressure Pressure Pressure
Direction Number Coefficient Coefficient Coefficient Coefficient

000 1 -.548 .077 -.268 -.874
000 2 -.627 .105 -.225 -1.044
000 3 -.296 <232 .596 -.978
020 1 -.400 .074 -.160 -.657
020 2 -.425 .075 -.184 -.701
020 3 -.376 .096 .049 -.697
045 1 -.276 .073 -.052 -.609
045 2 -.192 .070 .099 -.523
045 3 -.134 .089 .410 -.440
090 1 -.332 .106 .300 -.749
090 2 -.354. .066 -.112 -.736
090 3 -.498 .090 -.138 -.898
150 1 -.101 .093 .380 -.462
150 2 -.192 .070 .084 -.535
150 3 -.188 .052 .048 -.428
180 1 .006 .049 .230 -.170
180 2 -.010 .052 .189 -.257
180 3 -.036 .056 171 -.278
240 1 .083 .085 .380 -.230
240 2 .079 .077 .401 -.323
240 3 .031 .069 .338 -.297
270 1 -.037 .070 .236 -.283
270 2 .034 .054 +251 -.256
270 3 .079 .063 333 -.211
300 1 .028 .075 .270 -.292
300 2 .145 .095 - .616 -.200
300 3 .210 .103 .808 -.226
330 1 -.282 .162 .146 -.811
330 2 .066 .178 «625 -.638
330 3 .425 «153 1.062 -.008
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APPENDIX A

PRESSURE DATA FOR THE NEW TOWER

Notes -

1. Pressure coefficients are defined in
section 4.3

2. Pressure tap code is defined in Figure 3

3. Azimuthal orientation can be determined from
Figure 2



WIND DIRECTON b
BARQMETRIC PRESS 24.90 1N WG VELOCITY
PRESSURE MEAN RNS Ay MM
TAP PRESSURE PRESSURE PRESSLURE
NUMBER COEFFICIENT  CQEFFICIENT  COEFFICIENT
191 -.699 .46 *e12
102 -.919 « 177 “. 378
108 -.551 «181 -.227
104 Rl g *.2'%
185 .578 124 .99
106 .457 .390 LTe
107 . 351 .92 89
100 .292 087 .500
109 259 .008 .59
AR & .169 379 .45
T -.q17 .60 .209
112 =229 .05¢ =012
'y . 784 L1687 1,287
114 .65¢4 129 1.109
115 514 106 040
116 .44 L3958 787
i ¥ 4 .379 391 .640
118 294 .00% .598%
119 1080 L0 459
12¢ -.016 LA70 .918
121 -.25%5% .0%4 -.9%9
122 . 708 154 1,172
128 .590 .12¢ -2
124 497 .108 066
125 .406 999 . 748
126 .35 290 678
127 L2448 .004 .960
128 . 166 .07 .453
129 -.0%9 066 200
130 -.260 .083 -.090
151 .550 164 1.87¢
132 .403 .129 057
1583 .404 102 T4
154 .516 .009 .6653

TEMPERATURE T3.90 DEGREES F

52.937PS

MINIMUN
PRESSLRE
COEFFICIENT
-1.498
-1.401
-.904
.56
109
.05
-.080
-.070
-2
-.097
-.226
-.410
. 159
.108
.128
<A8%
.006
.09
=87
-.226
-.418
. 150
28
. 106
.040
.028
.02
-.078
-.26%
-.450
-. 0482
124
. 180
079

WIND DIRECTION

BARQMETRIC PRESS 24.90 I[N WG

PRESSURE HEAN
TAP PRESSURE

NUMBER COEFFICIENT
185 .246
156 L1892
157 121
159 -.385
138 -.319
140 174
181 212
142 .2%2
143 221
144 .2%6
145 .25%%
146 221
147 -.046
149 -.25%
251 -.018
282 .205%
203 .372
234 .553
235 -.092
236 . 196
207 .599
239 .509
209 -.135
210 . 150
21 . 340
212 482
213 -.196
214 .052
215 217
216 2T
217 -.050
218 -.004
219 .029
220 .250

0 TEMPERATURE 70.90 CEGREES F
VELOCITY S52.93FPS
RMS MAy MM MINIM ™
PRESSURE PRESSURE PRESSURE
COEFFICIENT  COEFFICIENT  COEFFICIENT
01 .639 AR
375 .59 -.014
374 421 -.000
aigt 137 -.276
.69 -. 527 -.519
.093 .555% -.15¢
.077 474 -.082
.004 516 ~. Q12
.080 549 -. 088
.006 .5653 -.026
376 .522 .08
AT .518 -. 021
373 .22% -.509
979 .128 -.609
.064 206 -.2%2
.003 .519 -, 104
114 . 760 -.000
. 190 1.190 Q17
.064 139 -.3%2
.092 492 -, 1851
.182 .778 -.027
.225% 1.112 -.500
.064 309 -.56¢
.90 .49 -, 178
127 . 768 18
.226 1.048 % ke
.062 106 -. 500
.003 400 -. 5
117 .652 -.566
.220 1.02¢4 -.938
076 224 -. 5388
.009 . 548 -. 591
104 400 -.292
181 .5%5¢ -.445

ve



WIND DIRECTION g TEMPERATURE §0.80 DEGREES F WIND CIRECTION ¢ TEMPERATURE 60.00 DEGREES F

BAROMETRIC PRESS 24.90 In WG VELGCITY 52.22FPS BARONETRIC PRESS 24.90 1N w6 VELOCITY 82,22FPS

PRESSURE MEAN RMS MAy MM MINIMUM PRESSURE NEAN LLTS LIRS UL MINIMUR
TaP PRESSURE PRESSURE PRESSURE PRESSURE Tap PRESSURE PRESSURE PRESSURE PRESSURE

NUMBER  COEFFICIENT  COEFFICIENT  CQEFF:ciENT COEFFICIENT NUMBER  COEFFICIENT  COEFFICIENT  COEFFICIENT  COEFFICIENT
301 -.5089 118 =290 -1.12% 338 -.510 .060 =29 -.008
322 - 140 022 -.035 -.2%8 336 -.499 089 -.202 -. 782
303 -.386 149 .19 -.905 3§57 -.401 .060 -.260 -.708
304 -.52¢ 064 ~317 -.754 53¢ -. 461 .06% -.220 -.666
505 -.453 . 366 -.159 -8 339 -.466 .078 -.190 -.7%%
306 -.426 .069 -, 146 .7 340 -.602 116 -.5%8 -1,187
37 -.430 .07¢ -.162 -.677 _ 341 -.%09 L0738 -.246 =79
308 -.402 078 L bed -.659 342 -. 401 072 -.100 -. 794
339 -.dn 078 -. 139 - 7% 545 -.446 .058 -.260 -.629
310 -4 070 =194 -. 65! 544 -.447 .083 -2 -.6M
3N -.435 .063 =212 -.635 345 -.5%7 .046 -.208 -.840
312 -.385 . 065 -. 190 -.603 346 -.110 .040 .102 =.2m
313 -.511 O -.109 -.0%8% 347 -.566 <114 .09% -. 700
314 -.4689 .067 =100 -, 788 540 -.229 .06% .062 -.508
315 -.456 .065 - 169 -.665 401 -.536¢ .087 -.392 =129
516 -.458% .06¢ -.198 -.650 402 -.546 .0%¢ -.992 -, 198
317 -. 449 059 -.192 -. 689 403 -.501 061 -. 581 =792
319 -.440 . 356 “2Mm -.67 404 -.610 .070 -.56% -.940
319 -.427 .056 -.249 -.635 498 -.578 .08% -.370 -. 120
320 -.598 . 059 Sl e -.578 406 -.508 .087 -.566 -, 788
521 -.500 .062 -.182 -.872 407 -.61% .064 -.406 -.070
322 -.544 L3095 <196 -.908 400 -.642 .000 -.997 =1,108
323 -.409 000 -.18% -.008 409 -.620 .062 -. 569 -.06%
324 -.445 000 -. 040 -, 728 4190 -.62% .068 -.878 -.00
325 -.452 A7 £.200 - 797 an -.647 .069 -.992 = 934
326 -.464 .066 -.069 -8 412 -.6M 091 -.406 -1.3%4
327 - 467 0859 - 192 =721 413 -.647 .060 -.410 -.000
328 -.444 .087 -.208 -. 65! 414 -.6%8 .07 -, 428 -.9952
329 -.428 . 059 : -.243 -.600 48 -.678 .078 -.487 =1.048
330 -.407 360 -. 168 -.600 416 -.704 .007 -.551 <1.100
331 -.50% 097 -. 008 =1.129 a9 -. 188 . 128 - 441 -1,381
332 -.53% L0090 -.265 -9 ae -. 797 .008 -.610 <1.068
353 - 497 069 -.218 -. 092 a9 -.612 .168 -.006 =1,160
3354 -.438 062 -.22% -. 768

420 -.918 .138 -. 090 =906

S¢



WIND DIRECTION 20 TEMPERATURE 70.90 OEGREES F WIND DIRECTION 20 TEMPERATURE 70,00 DEGREES F

BARQMETRIC PRESS 24.90 IN WG VELOCITY S2.09FPS BARONETRIC PRESS 24.90 IN e VELOCITY 852,007
PRESSURE MEAN RMS MAX [ MyN MINIMUN PRESSURE MEAN bl Hhx | RN MIkInuw
Tap PRESSURE PRESSURE PRESSURE PRESSURE Tap PRESSURE PRESSURE PRESSURE PRESSURE
NUMBER  COEFFICIENT  COEFFICIENT  COEFFICIENT  COEFFICIENT NUMBER  COEFFICIENT  COEFFICIENT  COEFFICIENT  COELFFICIEN!
101 -.502 087 -.226 -.902 158 .082 060 409 -, 140
102 -.585 194 .002 -1.263 156 .080 .058 .329 -.209
103 -.449 .009 -.1483 -.808% 137 -.002 087 . 524 -.196
104 -.294 . 158 .650 -.867 150 -.12% .087 JN12 -.529
108 L1850 .139 511 -.464 159 -.2%2 0959 -.026 -.450
106 119 .06 519 -.142 144 116 076 -552 -. 20!
107 .041 062 224 -.167 141 127 061 369 =187
108 .238 .059 .220 -.193 142 110 -0%0 369 =072
109 017 .059 .220 -.212 143 072 .087 507 -. 090
1 -.019 .057 L20¢4 -.107 144 .00 0854 299 -, 104
1" -.185% .058% .064 -.381 145 .002 .0%0 249 =079
12 -.220 .088 .87 -.446 146 120 047 377 =019
1% -.187 L1906 .56 -.9020 147 -. 090 049 106 -.290
114 L1989 .164 .630 -.807 149 -.2'9 .56 =016 -. 450
18 L1387 oM 596 -.240 20! 2M 102 617 =100
116 i L064 .5%69 -, 140 202 .55% 187 .950 L0959
17 .008 .0%9 .509 -.178 208 - 750 174 o106 147
119 .040 .0%6 251 -.107 204 .002 100 1.562 AT
19 -.014 .05 .226 -.248 208 - 180 094 514 -. 50!
120 -.128% .049 139 -.%24 206 .526 A8 937 067
121 -.219 .082 -.0%4 -.390 207 . 723 . 168 1.2%0 014
122 -.090 199 650 =902 200 782 178 '.955 =078
123 L1448 .188 .88% -.%46 209 094 109 478 -.584
124 . 159 .78 508 -.299 210 415 149 906 =.020
125 119 .067 410 -,188 rAR .50% 104 1,220 008
126 .00¢ 064 . 500 -.198 212 616 190 1.238 <104
127 .033 .060 518 -. 164 213 -.020 110 410 -. 407
120 -.008 .05 .260 -.207 214 .229 It 670 -, 189
129 -1 .082 120 -.349 218 .56% 169 994 -. 056
130 -.212 .049 -.026 -.374 216 A6 169 1,088 -.087
151 -.019 .200 519 -, 18§ 217 Q16 000 .306 =217
182 L1410 L1084 L4350 -.9%9 219 050 .00 . 354 s.240
51 ] .136 070 .452 -.128 219 L0482 007 . 396 =277

134 .000 .063 .456 -.159 220 . 054 106 .807 -.500

9¢



WIND DIRECTION 20

BARQMETRIC PRESS 24.90 IN WG

PRESSURE
TaP
NUMBER
50
302
303
504
305
306
507
300
309
310
3
312
315
314
315
316
317
518
319
320
321
322
323
324
325
326
527
329
329
350
351
332
333
354

MEAN
PRESSURE
COEFFICIENT
-.501
-.55%
-.403
-.548
-.5325
=.322
-.451
-.466
-.440
-.400
=+ 373
-.552
-.20
-.27%
-.406
-.479
-.492
-.465
-.45¢4
-.300
-+ 357
-. 165
-.219
-.396
-.489
- 512
-.%529
-.499
-. 451
-.429
-.257
=: 312
-.429
=.518

RMS
PRESSURE
CQEFFICIENT
102
112
17
.097
110
L1
J117
L1010
.08
072
.069
072
107
108
.008%
.07¢
072
N k4]
.066
.062
061
140
.130
.0900
.009
.098
104
.099
.008
078
104
. 192
.09%
.09%

TEMPERATURE 69.50 DEGREES F

VELQCITY +99.00FPS

MAx [ MyM
PRESSURE
COEFFICIENT
.082
139
.02
-.099

(R
ol

101
-.087
-.150
.04
-. 1483
-.107
-.00¢

70

200

.009
-.164
~.264
=170
-.218
-. 169
-, 181

.50

.3%¢

144
-.16%
- 167
-.2%%
-.229
-.204
-.198

.578%

. 469

099
- 114

MININUN

PRESSURE

COEFFICIENT
-1.012
-.07¢
-.094
~.944
-.892
-.000
-1.0%50
-.993
-, 700
-.676
-.6%9
-.612
-.709
-, TN
-.693
-.730
-. 756
-, 758
-. 750
-.65%
-.691
-.506
-, 17
-.004
-. 95
-1.,0%0
1,18
-. 009
-, 796
.07'5
-.950
-, 917
-.016
-. 947

WIND DIRECTION 20

BARQMETRIC PRESS 24.90 IN HG

PRESSURE
TapP
NUMBER
335
336
357
538
339
340
541
342
343
344
345
546
547
348
401
402
403
404
405
406
407
409
<09
410
411
412
413
414
415
416
a7
419
419
420

MEAN
PRESSURE
COEFFICIENT
-.574
-.504
-.548
-.486
-.477
-. 575
. 341
. 320
.32
. 544
-.202
.03¢4
-.124
.096
.35¢4
. 340
.357
.366
.350
. 546
. 396
.4532
.326
. 355
-.423
.521
. 358
-.580
~. 450
-.51¢
-.490
-.499
-.497
-.5%7

RMS
PRESSURE
CQEFFICIENT
112
112
.199
. 100
108
074
079
.068
.065
.066
.063
.062
187
.009
0950
057
.050
.06%
.050
.050
.062
.08
.060
.065%
086
19
066
064
091
123
.070
076
o 112
077

TEMPERATURE 6€9.50 CEGREES F

VELQCITY «99.00FPS

MAX MM
PRESSURE
COEFFICIENT
=182
-.161
-.193

MINIMUN

PRESSURE

COEFFICIENT
-1.305
-1.060
-1.095%
-.90
-.926
-.64!
-.608
-.59%
-.61%
-.600
-.%29
-.224
.76
-.57%
-.543
-.56!
-.506
-.660
-.%540
-.638
-. 649
-. 078
-.629
-.75%0
-.089
-1,148
- T
-.762
-.949
=100
-.T40
-, 783
-.07%
-.509

LS



WIND DIRECTION 45 TEMPERATURE 69.80 CZGREES F

WIND DIRECTION 45 TEMPERATURE 69.90 CEGREES F
BARQMETRIC PRESS 24.95 IN WG VELGCITY 8¢ 90FPS BARQMETRIC PRESS 24.95 IN WG VELJCITY S53.80FPS
PRESSURE MEAN RMS MAX [MUM MINIMUN PRESSURE MEAN RMS MAy MM MINIMUM
TAP PRESSURE PRESSURE PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURE
NUMBER COEFFICIENT COEFFICIENT CQEFF I CIENT COEFFICIENT NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
1 -.746 L1100 -4 -1.258 135 -.372 .203 .295% -1.546
102 -.606 147 -.129 -1.207 156 -.259 161 .29%9 -1.062
108 -.192 097 .159 -.665 137 =21 . 136 .367 -. 766
104 -.783 .120 -.357 -1.527 139 -.219 L1010 272 -. 740
105 -.705 .13 -.309 -1.479 136 -.262 .074 .47 -.611
106 -. 704 . 162 - 111 -1.%92 140 -.45%9 L8 -.518 -1.564
197 -.600 170 <117 -1,207 141 -.2%5 .153% .192 -.090
108 -.433 179 L1910 =1.06! 142 -.188 .079 .18% -, 792
109 -.533%4 79 .652 -.909 143 -.185% .064 .14 -.476
110 -.265 1580 459 -.073 144 -.166 .056 039 -.420
t -.262 <116 - 300 st 145 -.15¢4 .054 249 -.362
112 -.20 090 160 -.662 146 -.054 L0850 L1120 -.202
13 -. 750 . 143 <.37¢ -1.662 147 -.173 L3047 -.18 -.3%4
114 -.761 .15¢ -.226 =1.74% 149 - 172 .045% -.016 -.328
115 -.T44 192 Q72 -1.600 201 .635 .18) 1,978 101
116 -.621 199 .16% -1.50% 202 .834 L1708 1,201 L1482
1m? -.500 176 127 -1.2%7 203 .793 174 1,201 .067
118 -.50% .163 . 544 -.909 204 . 456 181 1,312 -.2%1
119 -.514 . 1951 510 =1.000 205 .561 J144 1.0%9 114
120 -.262 118 210 =092 206 .939 163 1,290 .30
121 -.274 .09% 160 -. 759 207 .790 L1687 1.2%0 L244
122 -. 760 . 166 =272 -1.98%2 209 .589 144 N baé -, 116
123 -.780 72 -.220 =1.008% 209 . 461 148 1,168 -, 087
124 -.738 .200 .25 -1.740 210 T Y 1387 .2%6
125 -.604 219 2% 1,747 211 .691 L170 1.264 ) .2290
126 -.469 .200 228 =1.108 212 .266 187 1,029 -.52%
'27 ‘.37' .'79 .25‘ 'Y.QZl 21, 392 L1489 '9|1 ..02,
128 -.298 . 156 278 -.008 - o "157 1124 REHS
129 '.2‘5 -"2. .‘29 '.9‘9 2‘5 :5‘0 .'57 '."7 .‘0‘
130 -.270 072 .106 544 216 191 182 077 -.387
131 -.074 . 208 -.319 1,002 15 i “119 "s4s - 598
132 -.042 210 -. 040 -1.849 S * 129 e 492 - 280
135 = 701 239 .- i 219 .060 .06% .58 -.209
154 -.%529 241 .09% -1.%66 *

220 -. 142 .076 S -.419

8¢



WIND DIRECTION 45

BARQMETRIC PRESS 24.90 IN NG SELQCITY
PRESSURE MEAN RMS MAx MM
TAP PRESSURE PRESSURE PRESSURE
JUMBER COEFFICIENT CQEFFICIENT COEFF ICIENT
3N -.160 109 .30
302 -.2%2 . 148 .15%
3¢3 -.695% .103 116
304 -.22% .083 .208
305 -.120 109 .560
506 -.326 119 .4283
507 -0 187 L4490
338 -.109 .18% .528
309 -.222 L2098 422
510 -.416 232 419
N -.663 176 -.029
512 -.678 146 -.15%
513 -. 1587 .000 404
514 -.038 102 457
315 -.001 L1186 .459
316 -.00% .1%0 49!
317 -.05¢ 173 .62%
3518 -.196 214 492
319 -.40% 243 547
324 -.654 .20% L1'6
321! -.69% .204 -.108
522 -. 154 AN 290
323 -.012 .00 .3%7
324 .69 Q9! 469
325 .062 11 .45%
3526 .082 . 146 .579
527 -.00% L1080 456
328 -.256 .245% .549
329 -.619 .256 252
330 =718 .209 -1
331 -.173 .062 170
3352 -.050 . 058 196
333 .034 .060 294
354 .033 AT 547

TEMPERATURE 70.0C CEGREES F

50.82FPS

MINIMUM
PRESSURE
COEFFICIENT

-.67%
-.082
=1.5%2
-.644
-.674
-.6180
-.50%
-.762
=1.09!
-1.,2487
=1.,409
-1.258
-.964
-4
-.992
-, 747

WIND DIRECTION 45

TEMPERATURE 71.0C CEGREES F

BARQMETRIC PRESS 24.90 IN WG VELOCITY
PRESSURE MEAN RMS MAx | MUM
TAP PRESSURE PRESSURE PRESSURE
NUMBER COEFFICIENT  CQEFFICIENT  COEFFICIENT
335 L3186 .009 .342
336 -.05¢ 17 .340
337 -.127 .193 .30
338 -.423 .208¢ 497
339 -.650 .262 -.316
340 -.102 .06% 310
341 -.189 .050 807
342 -.2%¢4 067 -.048
343 -.006 L4 .05
544 L0158 . 045 8 g
345 101 .05¢ 291
346 .293 .069 .558%
347 167 104 .546
548 «178 140 .699
401 -.318 .050 . 146
402 -.500 049 -.15¢4
4053 -.513 047 -~ 167
404 -3 « 3951 -. 149
405 -.345 007 . 162
406 -.520 . 056 . 164
497 -.5319 .049 170
409 -.514 051 . 182
409 -.518 .096 =129
410 -.502 046 -. 188
a1 -.507 .45 -. 160
412 -.506 .049 =140
413 -.530% .49 . 141
414 -.501 0448 -.18%
415 -3 . 046 . 167
416 -.5309 .05 =187
a7 =217 .0683 - 0484
419 -.210 .060 i
419 -.192 100 146
420 -.259 L1833 L1878

50.82FPS

MINIMUR

PRESSURE

COEFFICIENT
-.407
-. 750
-1.004
-1.786
-2.148%
-.4%6
-.509
-.519
-.226
< 137
-.0%9
A7
.24
-.626
-.500
-.544
-. 406
-.817
-.9%0
-. 65!
-. 409
-.500
-T2
-. 46!
.47
-.%4¢
-.62%
-.450
-.468%
-.550
-.53%
-.59%
-.497
1,161

6¢



WIND DIRECTION 90

BARQMETRIC PRESS 24.9% IN WG

PRESSURE
Tap
NUNBER
101
102
108
104
108
106
107
100
109
19
1"
112
1M
114
118
116
1y
e
119
120
121
122
128
124
129
126
127
120
129
150
181
152
1583
154

MEAN
PRESSURE
COEFFICIENT
-.019
-, 401
-.5%6
-.460
-.46%
-, 463
-, 517
-.50¢
-.407
-.504
-.518
-, 490
-, 445
-, 467
-, 409
-.490
-, 470
-, 49!
'o"'
-. 474
-.47%
-. 466
-, 477
-, 402
-.40%
-.508
-.504
-.409
-, 478
-.506
-, 492
-. 491
-.50%
-.550

RMS
PRESSURE
COCFFICIENT

148
1981
10
.0%2
.0%¢
.089
.000
079
.060
. 060
001
091
,082
.080
. °"
. °"
049
. 080
082
060
072
Ll °‘.
046
. “‘
. °‘7
040
040
. O"
068
0Tt
. 058
.088
L] °"
.08%

vELOCITY

MA x| MyM
PRESSURE
COEFFICIENT
-.220
074
=097
=270
=.290
. 264
il
'.1,.
- 218
=24
=270
-.2%8
=, 248
-.27%
-. 506
-. 520
-. 524
-.512
-, 507
-.29!
-. 168
-.516
-. 520
-, 598
-.527
=290
=916
=25
=, 244
-. 28!
-. 50
-.508
-.392
-. 578

TEMPERATURE 60.50 DEGREES F

$0.9¢FPS

NINIMUN

PRESSURE

COEFFICIENT
-1,%2¢
-1,092
=1,002
-.649
-, 698
<14
-. 968
-, M
'o.‘,
-, 998
=1,008
-1,047
.65
-6
-.670
-, 699
'o“‘
'o“‘
-.630
-, 649
-, 75§
-.626
-. 656
..“z
-, 668
-, 660
-.662
-, 689
-. 65!
- 127
-, 748
-, 789
=, 706
-, 178

WIND DIRECTION 90

BARQMETRIC PRESS 24.95 IN WG

PRESSURE
TAP
NUMBER
135
156
137
138
139
140
141
142
143
144
145
146
147
148
201
202
2083
204
205
206
207
200
209
210
211
212
218
214
2%
216
217
219
219
220

MEAN
PRESSURE
COEFFICIENT
-.544
-.52%
-.496
.505
.530
-.489
-.409
=517
-.546
-.540
-.%20
-.420
-.539
-.533
.233
.207
.044
-.220
.24
270
.06¢
-.263
.003
.169
-.018
-.326
-.07%
.090
.064
. 326
.186
072
.08%
.266

L R e )

RNS
PRESSURE
COEFFICIENT

.056
.059
.063
.72
.073
.069
.065
.066
.064
.063
064
.063
062
.062
201
122
.008
.060
265
JA21
091
.060
.209
1448
.09%
.066
310
163
094
.063
124
079
062
.060

VELQCITY

Ay [ MUM
PRESSURE
COEFFICIENT
-.550
-.293
-.25%9
-.202
-.209
=.249
=270
-.520
-.566
-.527
-.225
060
-.16%
=241
r.02!
.547
.546
44
943
.65
.527
-.059
930
610
324
=100
1.075
654
.387
=099
. 188
160
126
=049

TEMPERATURE 60.5¢ DEGREES F

50.96FPS

MINIMUMN

PRESSURE

COEFFICIENT
-. 759
-. 702
L1118
.054
.879
T4
-
-. 738
=172
-.706
=M
-.639
-. 762
-. 727
-.976
-. 369
-.243
-.413
-.733
-.236
=.246
-.468
~2.4'6
-.504
'o“’
-.99%
-'.2%9
-. 702
-. 42
-.95%%
-. 796
=.510
-.4%9
-.500

ov



WIND DIRECTION 90

BARQMETRIC PRESS 24.90 IN WG

PRESSURE
Tap
NUMBER
301
302
303
504
305
306
307
508
309
310
5
312
313
514
315
3516
517
319
519
320
321
322
323
324
32%
326
327
320
329
350
351
352
333
354

MEAN
PRESSURE
COEFFICIENT
-.550
-.576
-.799
-.247
-.012
. 178
.212
.29¢
. 365
.455
.593
.757
-.169
.099
.260
.255%
.435
.505
.557
.691
v B
-.168
104
.504
.400
.402
518
.580
.662
.605
-.204
.060
.269
. 359

RMS
PRESSURE
CQEFFICIENT
124
T 1Y
<129
.066
00
.089
.09¢
.090
J107
110
. 142
JA72
.065
008
.099
.009
.108%
LM
19
. 1483
170
.069
.000
.089
097
100
L1083
113
. 144
161
.064
.002
.09
097

VELOCITY

MAx | MyM

PRESSURE

COEFFICIENT
-.127
=.229
-.303
-.009
L340
490
.529
.827
. 739
797
970
174
Q70
-390
578
290
.032
910
.006
1,114
1.227
118
460
673
014
060
063
979
1.229
1.192
027
.35%
.700
037

—

TEMPERATURE 69.50 DEGREES F

52.60FPS

MINIMUN

PRESSURE

COEFFICIENT
-1,445
-1.1480
-1.3%¢
-.500
-.506
-.160
-.12%
-.098
.028
.05%
. 148
.2%9
-.378
-.12%
-0
.206
.084
080
102
200
. 142
-. 424
-. 166
.050
.120
206
.22,
.z‘s
267
108
-o".
-.2%0
044
140

WIND DIRECTION 90

BARQMETRIC PRESS 24.90 IN WG

PRESSURE
Tap
NUMBER

335

356

357

338

339

340

341

342

343
544
345
346
547
348
401

402
403
404
405
406
407
409
409
419
an
412
413
414
415
416
a7
418
419
420

MEAN
PRESSURE
COEFFICIENT
.422
.49
.532
.569
.54%
-.246
-.213
-.2653
.080
447
.54
.529
.313
.158
-.500
-.493%
-.496
-.473
-.547
-.519
-.518
-.499
-.562
-.539
-.539
-.523%
-.500
-.560
-.565
-.5%2
-.561
-.506
-.583
-.570

RMS
PRESSURE
CQEFFICIENT
102
L1080
L1350
.15¢
182
.070
.000
.95
A72
L1083
.100
L0958
.090
079
007
L0682
.050
.0%9
007
.0%9
087
.0%9
.064
. 0958
.092
.082
087
.83
.83
. 054
.099
.066
.063
061

VELOCITY

MAX ] MUM

PRESSURE

COEFFICIENT
.005
.920
.99¢
1.118
1.007
.049
.069
.00%
.52%
. 762
079
.05¢
616
416
-.247
-.25%
278
2N
. 522
.332
.500
258
.309
L3658
-.578
. 546
-, 424
. 308
-.5396
.37
-. 36
-. 407
-. 408
-. 5361

TEMPERATURE 69.50 CEGREES F

52.60FPS

MIN[MUM
PRESSURE
COEFFICIENT
L9
L2410
.203
149
-.047
-.40%
-.462
-.59
-.148%
194
.242
29
000
-.20!
-.962
-, 144
=726
ERAY
-1,047
=799
-0
-.607
=19
-. 182
=726
- 704
-.008
-. 738
-.7%%
<729
-.000
-.966
-.026
-.019

18%



WINC CIREZTICN 153 TEMPERAT.RE §09.5: SELREES € WIND DIRECTION 180 TEMPERAT.RE 69.5% SESREES F

BARCMETRIC PRESS 24.35 v w3 WELIIITY sg 2708 BARQMETRIC PRESS 24.95 v WG VELICITY  8g.52FPS

PRESSURE MELY, Avs L7 TR Wi w v PRESSURE MEAN LLI3 bl 3 AL LA ML
Tap PRESSURE PRESS .RE PRESS.2E PRESS.AE Tap PRESSURE PRESSURE PRESSURE PRESS.RE

NoMBER  CSEFFICIENT  IJEFFICIENT  c3EFFr-ipec SIEEFIIEN NUMBER  CQEFFICIENT  CCEFFICIENT  ZOEFFICIEN"  ZLEFFICIEN®
13 -.325 .45 .56 =*.'03 155 -.107 .934 e 1+ -.52%
‘e -.25% 137 .*23 -.026 156 -.16¢4 .3%¢ .08 -.506
5 -.25% .90 e’ -. 52 157 -.196 .333 a8 -.54%
*3d -.206 367 .23d -.68 139 -.22% .086 -.3%0 -.58'
'35 -.102 .35% .58 -.408 136 -.2%9 04 567 -.414
13 -.17¢ .049 “:58% -.56" 140 -.220 L0484 =397 -. 560
147 -.168 -7 -.:45 -. 5354 141 -.210 . 089 -.30 -.410
1o -.195 .44 -.549 -4 142 -.242 .0%2 =00 -.460
H) -.183 .347 -.089 -.458 143 -.282 0523 -.05! -.459
114 -.189 . 345 -. 3¢5 -.56! 144 -.106 .05 <378 -. 5%
1t -.202 .349 -. 384 -4 145 -. 198 040 1 -. 35
T “. 197 .52 -.520 -. 428 146 -. 164 .08% =047 -.29!
e -.295 .36 -.556 147 -.224 .08% -, 118 -. 544
1re -.'68 .34 ~.38° -4 149 -.229 .0%6 -.12% -.57
115 -.166 .50 ~ 454 -. 559 241 -.207 126 019 -.967
11§ -.194 .0%6 -.158 -.820 292 -.300 127 18T -.99%8
17 -.160 .08% -89 -3 268 272 199 212 -. 914
e -.209 .05%¢ . 135 -. 522 234 -.279 1238 10! -. 99
1y -:218 .50 =513 -.35% 23 -.29% L1584 L3683 -1.7%9
128 -.2¢ 346 .02 -.505% 236 -.290 . 120 '8 -.970
12! -.208 .64 =417 -.5%¢% 207 -.276 109 124 -.967
122 -.22! 969 -.32% <58 28 -.202 L1117 120 .97
123 -.208 349 ~. 38" -. 440 299 -.8581 146 .400 -4
128 -.'880 .084 .86 -. 582 213 -.527 .1%9 A2 =127
125 -.108 .52 -, %68 - A 21 -.290 . 123 '8 -. 088
126 -.200 .288 -. {94 -.8:8 212 -.2m 27 092 =1.1%
127 -.212 088 =40 -.340 218 -.8302 L1683 -.00 -1.809
129 .24 .57 .10 ~.3% 214 -.383 189 LT -1,081
129 -.202 348 -3 - 448 218 -.267 16 .207 1
130 -.224 .063 =376 .67 216 -, 241 .100 324 -.0'8
131 -.204 .060 -, 1% -.500 217 -.812 L1008 =020 -
152 -. 192 .45 >,360 -.5%2 2'0 -.21% 064 -.039 -.514
1353 =17 .3%6 ~. 347 -.55%¢ 2'¢ -.204 .049 -.807 -.42¢
‘54 -. 108 054 .63 -« 360

220 =20 L0483 -, 047 - 4N

A7



WIND DIRECTION 159

BARQMETRIC PRESS 24.97 [N WG

PRESSURE
TAP
NUMBER
30
332
303
30¢
35
336
337
300
386
31¢
3
512
313
514
315
316
317
319
319
320
321
522
323
524
325
326
327
520
329
3%¢
351
352
335
554

MEAN
PRESSURE
COEFFICIENT
-.246
-.54
-.45¢
108
. 359
.404
.352
.357
.302
.206
.199
.69
-. 098
120
.245
.304
.502
.207
244
161
.329
-.126
019
.155
.203
.219
.19%
170
118
-.002
-.102
Q19
100
.159

RMS
PRESSURE
CQEFFICIENT
.164
.143%
.56
.00
218
197
.105
AT
167
178
AT
. 159
J117
.126
. 145
. 150
.187
.120
120
127
<A1
079
090
.134
118
109
097
.000
.099
.009
077
006
.090
.000

VELQCITY

way MM
PRESSLRE

CQEF

0

!
1

!
1

Eiel
1!
19
.3036
221

'.198

365

'.247

.99
.09
.055
.058
631
.873
-590
79
N LA
.039

9
ol 1

007
000
.502
274
420
.640
036
.78
647
951

1

437
.2%6

.38
.933
610

EnT

TEMPERATLRE 65.90 CEGREES F

59.03FPS

L 28 194.44 ]

PRESS.RE

OEFFICIEN!
-1.15%
=1, 347
".35‘
168
-.265%
=, 108
-.230
-. 069
.18
-.'%%
-.22%
-.47)
-.760
- 441
-.292
- o112
-.004
-.000
SR
~. 223
-.5¢
-.919
-. 50
-.249
. '0%
- 102
=140
-. 000
-.19%
-. 9517
."2,
=.296
=.24!
-.1%2

WIND DIRECTION 159

BARQMETRIC PRESS 24.90 In wWe VELCCITY
PRESSURE MEAN RMS MAy (UM
TaP PRESSURE PRESSURE PRESSURE
NUMBER  COEFFICIENT  COEFFICIENT  COQEFFICIENT
335 140 .002 .539
336 . 145 Q77 450
337 148 077 575
338 .87 .083 .483
339 -.33%9 .092 .455%
340 -.118 .058 370
341 -.358 .063 199
542 -.289 074 .29
3453 A9 060 466
344 .240 303 7208
345 .222 074 54
346 172 047 .573
547 -.052 049 104
348 -.343 .00 106
401 -.204 066 <262
432 -.227 110 109
435 -.457 .232 176
434 -. 750 .302 319
405 -.264 .39% 029
406 -.513 136 L1
47 -. 449 179 139
400 -.5%2 212 343
439 -.204 001 -.020
410 -.295 002 .022
an -.35%¢ 006 ~.094
412 -.529 009 -.000
413 -.20! .060 -.09!
414 -.278 087 =10t
4915 -.209 087 =398
416 -.200 .0%0 =079
a7 -.20! 041 -.087
410 -.229 064 =03
419 -.526 009 -.099
420 -. 341 L0983 -.156

TEMPERATURE 69.0C DEGREES F

55.03FPS

MiNMUw
PRESSURE
CEFFICIENT
-.188%

-.387

ey



KIND DIRECT;ON 199

BARQMETRIC PRESS 24.90 IN WG

PRESSURE
Tap
NUMBER

131
138
'3d
138
136
107
18
108
19
1
112
13
114
118§
116
117
119
119
129
121
122
128
124
125
126
127
120
129
150
151
152
155
154

NEAN
PRESSURE
CQEFFICIENT
-.3n
-.3%4
.063
-.209
-.273
-.274
-.350
-.576
-.547
-.53%2
-.5349
-.53%7
-.297
-.51¢
-.5333
-.547
-. 351
-.377
-.583
-.569
-.55¢
-.32%
-.339
-.555%
-.570
-.412
-.456
-.45¢4
-.450
-.40%
-.505
-.297
-.508
-.566

RMS
PRESSURE
COEFFICIENT
.103
AT
116
064
050
.056
075
.093
.64
.05¢
082
.052
.047
.042
.042
.043
.049
.054
087
.060
.062
080
040
.0%2
.0%9
.06%
078
.009
124
106
059
. 090
060
069

TEMPERATLURE 7¢

VELACITY

MAy I

PRESSURE

COEFFICIENT
.063
=09
405
-.12%
=130
-. 065
-.309
.10%
-. 183
-. 150
=170
-.16%
=119
=100
=100
-.200
-.108
-.236
-.204
=104
-.188%
=098
-.16%
-. 158
=010
.10
. 154
. 196
-. 098
.28
-.02%
-.08?
-.002
=129

.00 CEGREES ¥

54.91FPS

i

PRESSURE

COEFFICIENT
-.009
-.646
-.470
-.006
-.673
-.500
-. 767
-.9%50
-.663
-.503
-.526
-.545%
-.498
-.57¢
=95
-.500
=+999
-.602

-, T1?

-.623
=719
-.%29
-.95
-.%942
-.6%0
=726
-.006
-.090
=106
-1.038
-.60!
-.500
-.%27
-.669

WIND DIRECTION 180

BARJMETRIC PRESS 24.90 IK W

PRESSURE
TAP
NUMBER
138
136
137
158
139
140
141
142
143
144
149
146
147
149
2%!
202
253
254
205
206
237
239
2359
210
211
212
2%
214
2'S
216
217
210
219
220

MEAN
PRESSURE
COEFFICIENT
-.416
-.455
-.466
-.5%
-.596
-.22!
-.244
=229
-. 142
-.100
+179
-.104
-.316
-.408%
-.272
-.296
-.29%
-.285
-.205
-.507
-.509
-.506
-. 501
-.523
-.520
-.35
-. 540
-. 347
-. 346
-. 550
-.507
-.209
-.2%50
-.218

RNMS
PRESSURE
COEFFICIENT

76
.007
L1190
100
212
.057
.053
099
L1010
119
107
073
097
.258%
.060
064
070
076
.059
06!
.08%
.50
067
A7
060
.62
103
000
067
078
109
.090
09!
002

VELOCITY

MAy (MM
PRESSURE
COEFFICIENT

TEMPERATURE 7C.00 CEGREES

54.91FPS

MINIMUw

PRESSURE

CEFFICIEN
-.69!
-.770
-, 940
-1.207
-1, 748
-.4%0
-. 450
-.520
-, 450
-.42%
-.578
-,4%6
-.004
-1.9%%
-.508
-.662
-, 707
-.960
-.56%
-.666
-.56%
-0
-.598
-. ™8
-.560
-. 666
1,102
.O.‘g
-. 600
-.046
-.959
-.6%0
-.990
-.%9%¢

144



WIND DIRECTION 100 TEMPERATURE 69.00 CEGRESS F WIND DIRECTION 100 TEMPERATURE 69.8C DEGREES F

BAROMETRIC PRESS 24.95 IN WG VELOCITY  85.63FPS BAROMETRIC PRESS 24.95 IN WG VELOCITY 85 goFPS
PRESSURE NEAN RMS My MU wineUw PRESSURE MEAN LLE A [N I
Tap PRESSURE PRESSURE PRESSURE PRESSURE _ThR PRESSURE PRESSURE PRESSURE PRESS.RE
NUMBER  COEFFICIENT  COEFFICIENT  COEFFICIENT  COEFFICIEN NUMBER  COEFFICIENT  COEFFICIENT  COEFFICIENT  COEFFICIENT
s -.601 164 .402 -1.10¢ 335 -. 090 .003 .332 -.302
502 -.2% 160 . 758 -. 05 336 -.06! 091 .31 - 361
503 -.546 163 267 AP AL 337 -.066 160 .51 -. 461
s34 .41 .520 1,130 -1.438 330 -1 116 .392 - 588
308 264 I3 1,022 - 172 339 -.210 100 .395% -7
506 .382 122 .959 -.008 340 -.106 .069 240 -.873
a7 .2%9 RET .83 -.22! 341 -.087 .092 .829 - 338
300 21 139 696 -.200 342 -7 .099 .465 - 2%
509 210 146 .091 -.520 343 . 108 .297 402 - 180
310 172 .14% .18 -.304 544 .299 J14 .606 -.007
st .908 1854 578 -.418 345 .234 139 597 -.490
312 -.136 10 394 -.588 346 .182 A7 .693 - 088
518 -.400 .398 460 -2.060 347 - 194 100 272 T
s14 -.182 121 .39 -.619 349 -.212 074 .929 -.520
318 -.950 19 443 -.959 441 -163 076 7 - 201
516 .026 L129 .598 -.472 402 449 <104 050 -.210
517 -0.000 -2.000 -0.000 -0.000 403 .606 144 1,064 By
510 -0.300 -3.000 -9.000 -3.088 404 . 796 190 1,880 - 246
319 -9.000 -3.000 -0.000 -0.900 409 - 185 104 681 - 278
520 -0.009 -5.000 -9.099 -2.008 406 - 460 187 1,144 - 120
s21 -.164 078 .298 -.408 <00 -426 178 1.318 - 199
522 -.694 .29% 004 -2.118 400 .20! .188 096 -, 266
523 -.561 161 L1838 -1.428 409 118 .159 910 -.5'9
524 -.2%2 L1080 L4 -.608 410 .356 221 1,168 -. 408
525 -.170 118 292 -.609 43 -193 .22% 1,048 .82
526 -.008 120 426 -.612 412 =178 109 .658 - a0
s27 -.060 22 .822 -.4%2 413 -.048 104 .646 - 693
520 -.086 119 562 . 409 e 074 109 048 -840
529 -.000 .106 497 -.907 415 -.076 211 778 - 707
L31] -.162 .06% . 160 -. 418 416 -.244 144 L4808 -.7%9
351 -.938 120 . 240 -1 417 -.2%3 070 244 - 468
52 -.268 .108 071 -. 702 410 -.228 .002 T$19 - 708
388 -.102 009 198 -6 419 -.218 067 .08? - 494
554 -.119 .002 256 <. 497 429 -.197 . 065 -0 -.584

SP



WIND DIRECTION 240

BARQMETRIC PRESS 24.9% [N WG

PRESSURE
TaP
NUMBER
191
132
108
108
10%
136
1897
108
109
110
"
12
13
114
118
116
17
e
119
120
121
122
128
124
125
126
127
120
129
150
181
182
158
154

MEAN
PRESSURE
COEFFICIENT
=191
-.280
-.273
=179
-, 114
-7
-.006
-.479
-.092
-.200
-.9%4
-.728
-. 187
-. 147
-.107
-.008
-.078
-.142
-.207
-.499
-.49¢
-.192
-.15%
=116
-.007
-.09¢
-.15¢
-.24%
-.470
-.%949
-.109
-. 154
-.109
-, 128

LLE
PRESSURE
CQEFFICIENT
090
A8

079
104
127
A7
.256
191
.044
.47
.0%2
.082

vELOCITY

MAy [MyMm
PRESSURE
COEFFICIENT
098
.90
499
.98
445
514
.43%
463
.550
490
.509
.568
14!
168!
210
. 591
.490
.62
.502
.426
.008
.35¢
090
198
.260
9507
.‘oc
. 582
. 528
-. 009
.38%
127
16
A8

TEMPERATURE 66.00 DEGREES F

52.43FPS

LA RS
PRESSURE
COEFFICIEN?
-.62%
-1,102
-1,108
-, 447
-.594
-.627
-.634
-.000
-.06!
-1,200
-1.,687
=1.010
-.418
-.404
-.958
-.408
-.6'3
-. 700
-1.20!
-1,98?
-1.09!
-. 424
-.408
-.95%0
-.6%7
-.926
-, 743
-1.086
-1.666
-1,418
-.4%2
'039'
-. 506
-. 397

WIND DIRECTION 240

BARQMETRIC PRESS 24.95 IN MG

PRESSURE
Tap
NUMBER
138
136
187
15¢
'8¢
140
141
142
1453
148
148
146
147
148
20
202
208
204
208
206
207
200
209
210
21
212
218
214
218
216
217
210
219
220

MEAN
PRESSURE
COEFFICIENT
-.104
-.102
-, 100
-.264
-.606
-.102
-.1%0
-.182
-.120
-.097
-.00¢
-.029
-.100
=110
-.257
-.244
-.29%
-.2%
-.22%
-.2%0
-.25
-.227
-.22!
-.2%6
-.238
-.220
-.2%
-.2%¢
-.220
=221
=210
-.22%
'-Z’l
-.25

RMS
PRESSURE
COEFFICIENT
087
.066
098
224
.293
049
0482
.0%0
. 054
.062
.050
049
057
L0683
.06¢
047
.04%
.0%0
082
040
.087
041
. 081
0448
.3%9
.048
.0%0
0482
.036
.050
042
.089
. °‘,
047

JELOCITY

MAy | mym
PRESSURE
CQEFFICIENT
127
149
294
.459%
.178
026
.000
100
199
178
<180
i
.188
182
-.08¢
-.07¢
-.00¢4
-.008
-.068
=1
=118
-.490
-.09%
=497
=118
=093
-.066
-.003
=097
-. 089
-. 08¢0
=308
-, 099
=07

TEMPERATURE 69.00 CIGREES ¥

$2.43FPS

miNIMUM

PRESSURE

COEFFICIENT
-.357
-.597
-.614
-1.569
-1.078
-.5%¢
-.5%7
-.276
‘.29‘
-. 417
'.2.0
-.200
-.299
-.466
-.8972
-.409
-.990
-. 412
-.93%9
-.400
-. 368
-, 430
-.420
-. 59
-. 500
-.420
-.80¢
. 440
-. 3%
-.408
-, 377
-.9%¢
-.4%9
-.9%¢9

1%



WIND DIRECTION 249

BARQMETRIZ PRESS 24.90 IN WG

PRESSURE
TapP
NUMBER
3q
302
308
304
305
306
507
308
309
510
3
312
313
314
215
316
3517
519
319
320
321!
322
523
324
325
326
527
520
329
350
351
352
355
554

MEAN
PRESSURE
COEFFICIENT
-.800
-.667
-.20!0
-.67¢
-.69!
-.639
-.506
-.460
-.372
-.%07
-.256
-.244
-.75%
-.743
-.69¢
-.590
-4Mm
-.550
-.201%
-.214
-.212
-.066
-.081
-.709
-.566
-.409
.292
-.212
-. 197
-.198
-.99¢
-. 725
-, 42
-.507

RMS
PRESSURE
COQEFFICIENT
146
% & dra
J112
.139
.149
147
14§
« 181
131
128
108

101
197
210
.206
104
.168
L1587
.104
.050
.500
.52
.222
. 159

VELQCITY

MAx [ MUM
PRESSURE
COEFFICIENT
-.25%%
060
.450
=227
-.008
.002
3.000
.088
.39¢
AT
«187
067
-.%832
-. 147
040
109
.063
1039
.55
.240
109
-.208
.000
509
104
.257
.9%2
.502
. 520
J127
~.12%
279
22!
c,"

TEMPERATLRE 70.0¢ CEGREES F

$2.05FPS

MINIMUp

PRESS.RE

COEFFICIEN?
=1.400
-1.569
-.61%
-1.700
-1.927
-1.274
-1,18§
=1.007
=1,9301
-.060
-.0%0
-.75¢0
<4700
-1.566
-1.602
-1,406
=1.122
-.959
-, TN
-.82!
-.5%¢9
<1.9%¢
“1.7%2
-1,449
-1.52¢
.'.y‘c
1,212
-. 046
Al
.l‘°,
=2.270
-1,78%7
.1.‘?‘
=1.002

WINC DIRECTION 249

BARQMETRIC PRESS 24.90 IN WG

PRESSURE
TaP
NUMBER

335

356

387
53¢

339
540

341

542

343
344
345
346
347
349
431

402
4253
454
405
406
407
420
439
410
e
412
43
414
418
416
a7
410
419
420

MEAN
PRESSURE
COEFFICIENT
-.2%2
=216
-. 190
-.1688
=21
.03%
.05¢
72
- 115
-.209
=107
-.082
-. 169
=172
.406
.606
.646
.30¢4
.339
.659
.678
.529
.202
.546
.546
.202
.159
.200
.120
-.109
.140
.210
.140
-.102

RNMS
PRESSURE
CQEFFICIENT
L
100
L0980
37T
.066
090
.000
008
. 056
06
044
.038
08¢
.03¢
.250
.238
.199
141
104
210
. 192
. 1%
164
.148
192
. 148
.166
144
149
. 180
A7
176
L1610
.142

VELOCITY

MAY MM
PRESSURE
COEFFICIENT
. 181
lz‘a
. 148
w1
080
400
.598
466
.1%9
.08%
-.050
042
-.028
-.087
1,208
1. 4%
1,241
762
996
1.542
.50
1.812
.956
.922
1.8%
.008
787
019
.8
415
.066
tamn
.080
.43

TEMPERATURE 70.00 CEGREES F

$2.05FPS

MININUN
PRESSURE
COEFFICIENT
-.770
-.664
-.644
-.62!
-.5%9
-,42%

Ly



WIND DIRECTION 270 TEMPERATURE 69.00 DECREES F
WIND DIRECTION 270 TEMPERATURE 69.0¢ CEGREES ¢

BARQMETRIC PRESS 24.9% !N wWe VELOCITY  84,23FPS
BAROMETRIZ PRESS 24,98 [n wG VELOCITY  84,23FP8
PRESSURE MEAN L1 MAX MM MINIMUM

PRESSURE MEAN b Ay [ nye N Tap PRESSURE PRESSURE PRESS.RE PRESSURE
TAP PRESSURE PRESSURE PRESSLRE PRESSZRE  NUMBER  COEFFICIENT  COEFFICIENT  COEFFICIERT  ZOEFFICIEN®

NUMBER  COEFFICIENT  CQEFFICIENT  COEFFIZIENT  ZOEFFICIENS 138 282 .06 589 -.042
13! bk . -89 -1.200 136 .208 100 .645 -.016
192 =974 149 t.136 -t.46! 137 .325 2 . 789 -, 147
¥A3 . 759 187 316 -1.2n 130 .325 166 .95¢ -.178
s =129 062 297 -394 139 27 10 1,930 -.198
1¢S 379 07 .330 =176 140 - 187 L0851 .048 -, 352
126 L2010 077 <496 =216 141 .022 . 055 .2%6 -.1453
i - 258 .00 .55 -.222 142 136 .065 .560 -. 066
100 .326 007 . 748 -.992 143 .221 NTT 536 -.054
109 + 444 -394 794 -. 350 14¢ . 269 . 008 .652 .052
119 +ATH -109 -900 219 145 201 .07 .599 .087
2 -623 -160 r.1e8 -.106 146 .294 .080 614 .950
12 707 .222 '.5¢00 -. 509 147 L1980 L0938 .500 -, 067
118 -.109 .088 .08 -.507 149 REE: . 058 .35 <077
e - 960 - 066 334 <e179 o -.372 .069 -.188 -.722
ua -206 -078 441 -0 202 -.304 L0680 - 198 -.638
116 .500 .002 .58% 024 208 -3 . 058 -. 166 -.54¢%
7 419 -095 - T41 .56 254 -.364 .958 -, 100 -.826
1 =£13 <104 - 786 -145 208 -.372 .040 -2t -.564
119 -559 -124 94! -139 206 -.599 .048 -.238 -.887
120 .650 192 1.245% 024 297 -.878 .048 -, 218 -.%49
121 -503 .228 1.819 t 118 208 -.350 .048 -.199 -.847
122 *+ 145 -054 .08 -.347 229 .37 L0480 -.222 -.69
123 .05% .068% .2%50 =196 218 -.398 .046 -.226 -.887
124 .102 47e .40 = 990 211 -.870 L0458 -.209 -.847
12% 277 .008 SN -.3%9 212 -.357 .048 <. 17 -.821
126 . 348 .098 649 .248 218 - 3o o84 gt g
127 - 409 104 - 720 -026 214 -.396 L0480 -.222 -.993
12' .‘99 -'2. 09’ .024 2’5 _.,“ .3‘7 _.'T‘ ..557
129 .598 .16% 1,188 =329 216 -.348 L049 -, 148 -.584
150 -513 174 '.a2r -, 021 217 -.35¢ .002 -.063 -1.240
4 - 167 - 954 130 -. 304 219 -.371 .008 -.188 -.928
152 =012 .060 259 -.2%2 219 -.878 0Tt -.192 -.789
133 120 AT .433 - 106

220 -.364 .066 -.108 -.690
154 . 165 276 LA =009

8P



WIND DIRECTION 2790

BARQMETRIC PRESS 24.90 [N w5

PRESSURE
Tap
KUMBER
LLA
302
308
30¢
S
306
307
500
509
LAR]
LAR
312
518
514
3'S
316
517
318
319
520
32!
522
525
52¢
325
326
327
520
329
350
351
332
355
35¢

MEAN
PRESSURE
COEFFICIENT
-. 467
=197
-.414
-.626
-. 646
-.%62
-.543
-.400
-.64%
-.56%
-.549
-.406
-. 466
-.42%
-.30%
-.366
-.45¢
-.401
-.37%
-.3%¢
.356
L7483
. 726
.62
494
-.402
. 359
.350
-.342
-. 34!
-.052
-.67¢C
-. 487
-.500

(LT3
PRESSURE
COEFFICIENT
218
168
e
40
. 154
. 154
148
L9
47
.158
140
120
109
092
070
072
L1190
97
001
064
.050
.100
106
166
181
104
007
.37
.062
047
.209

‘-&01?7'

MAy [ MyM
PRESS.RE
COEFFICIENT
AT
249
-.062
-.226
.15
-. 068
-.15%

- 18
-. 189
-.068%
=099
=312
- 144
- 109
-, 115
.99

.9%2

.e09
=204
-.3%0
-.183
-.2%6
-.'02
.30
-.056
A8

0
.

«»
-«
“w

"
-

~
b
-

«»

.
>
>
>

TEMPERATURE 69.0¢ DECREES

84,1708

LA LS
PRESSLRE
COEFFICIENT
-1.5%0
-, T4
-. 066
-1, 5%
-1,624
-1,8%:
-1.8%40
=1.090
-1,440
-1,822
=1.270
-1,129
- M
-. 908
-. 00
-.65%0
-.05%
-.762
*s 722
-.62!
-.682
-1,%49%
-1,788

WIND DIRECTION 279

BARQMETRIC PRESS 24.90 IN WG

PRESSURE
Tap
NUMBER
33%
536
357
33¢
53¢
540
341
342
343
344
345
346
347
340
401
492
408
404
405
436
407
400
409
410
41
42
413
414
415
416
a7
419
418
420

MEAN
PRESSURE
COEFFICIENT
-.5369
-.355%
-.349
-. 345
-.5363
=176
-.048
-.000
-.2%¢
-.379
-.545
-.210
-.382
-.545
a0
.089
-.006
-.262
-.406
-.070
=121
. 558
. 304
079
L1898
.336
=5 151
002
. 059
.207
.018
.025
020
.306

L]

RMS
PRESSURE
CQEFFICIENT
070
.07
872
067
.059
150
074
AT
L0480
.0%8%
.0%0
044
Q72
066
.357
160
. 150
140
252
146
108
.18%
201
140
100
. 142
218
090
092
129
. 059
344
.3%3
L3679

'-E.OCI"

MAy MM
PRESS.RE
COEFFICIENT
-.045
-.045%
.35%
057
-.181
.503
.228
.259
=066
-. 154
-.148%
-.027
-.19%
- 141
1,186
.0%%
676
. 500
.37
.47
.36%
.43
291
378
.38%
2%
.504
402
. 758
261
210
256
.387
.20%

TEMPERATURE 69.00 CEGREES F

$4.11FPS

MiNIMUM

PRESS.RE

COEFFICIENT
=, 715
-.008
-.640
-.708
-.656
=1.0%0
-. 550
‘.2“
-.569
-.55%0
-.40%
-.978
-.602
-.640
-1.402
-.404
-.5%0
-.754
-1.405%
-.0%%
-, 722
-.082
=1.298
-.678
-.522
-.027
-8 1%
-.409
-. 444
-.914
=.297
.18
-, 181
-.26!

6V



wiNC CIREITICON 322 TEMPERLTLAE §3.70 TESREES € &INC DIRECTION 30g TEMPERATURE 65.77 CEGREES

BARIMETRI[C PRESS 24,85 v =5 WELITITY 52.32F05 BARJMETRIC PRESS 24.95 % w5 SELQCTITY 54.32FPS
PRESSLRE MEAN AMg Ml e . LA PRESSLRE NEAN RMS MAy ww LB
TaP PRESS.PE 22ESS AL PRESS . AT 2pESS . AE Tap PRESSURE PRESSURE PRESS.RE PRESSLRE
NWOMBER  COEFFICIENT  CQEFFIZIENT  CJEFFITIENT TIEFFIstEec NUMBER  COEFFICIENT CIEFFICIENT  CORFFICIENT  CSEFFICIENT

2! -.525 '8 5% -*.553 135 -378 s Tk} -97% -334
.:2 ‘.635 '-;n _.o‘: '2..52 '56 .3-‘3 .’3‘ .96’ .Jss
18 - 794 .89 -.3:5 - .656 157 -356 -124 -93%
'3 .247 .15% .985 -.430 138 -263 -123 -906 =s 146

135 .465% 183 1,365 -.'60 '35 .38 .153% G -.564
H Y .536 .88 t.183 - 121 129 -.935% 376 210 -. 338
18- .549 213 ©.2'3 -0 141 .208 390 547 %
128 .55% L2289 ',126 -1 142 .332 <139 P12 L3129
186 .554 L2482 1,292 -. 164 143 .389 L1590 .064¢ o5t
118 .519 .248° *.202 -.'58 144 L4 87 .082 <117
v .452 .262 *.245 -.25" 135 L4138 .10 .955 AL
1142 .25° .27s Y, 129 -.5'%9 146 L4105 .382 .79 .63
13 212 146 .945 -8 147 276 L3883 560 .58
11g .423 L1865 .566 -8 148 - 159 .37 424 - 127
'18 .525 L18e 1.060 -6 23! -.5%03 L1248 L -.5°8
e o

.56 L1192 '.192 -.556 202 -.306 J112 <. 187 -1,068
17 .599 194 '.160 -.226 213 --309 <116 432 *1.142
119 .568 o258t 1:.292 -.28¢ 234 -.378 .09 -.336 -1,242
118 .52° +2381 1,206 -3 527 255 -.400 L1482 L g -1,258%
126 L4825 L1993 1,296 . 147 236 -.379 A 026 -1,38
12! 167 W25 ik -.4%4 eT -.5367 #1188 - 521 Sl I}
122 .156 .'35 .056 -.8:8 208 -.348 .39 -0 -.978
123 3 .'5% 1,448 -0 208 -.427 L2450 226 - 781

,~-' .22% 218 -.384 o141 . 1548 =% . 287°
. . -, 283 21! -.577 .129 W0t -1,222
126 T L1689 .'48 -.36! 212 -.355 102 -.339 ERRET ]
127 .47 L1683 1,099 -.92¢ 213 -. 407 187 194 -1.8556
128 L4489 L1823 1,589 523 214 =37 L .128 -t
125 .363 L1489 1,108 -.188 215 -.362 122 -.352 -1.46%
135 L1248 L1893 699 -.847 216 -.37¢ 18 -.07 =200
8. 34 .a7e 129 .86 -.45 217 -.240 ot | .'%6 »
132 .263 L4 LT29 T 2'8 -.20° L1438 219 - .-g
133 .37% L1548 .95 -, 007 2'% -.40 .159 LY -1.%9%
34 .578 140 1,962 020 220 -.420 L1480 “.e28 -'. 647

~N
wn
<
«»

4

~N w0
.

N

)

»

0§



“XND DIRECTKON 300 TE"’E"’:’E 69-53 GEG'E[S F WIND DI"EC*:ON 300 ?E"PEQIT:'E 69-5: :EGREES 1 3

BAROMETRIC P'Ess 24.50 1IN WG VELOCITY $4.45FPS BARQMETRIC PRESS 24.90 N MG SELQliTy 54.45FPS
Tap PRESSURE PNERSTNE ONEESURE Rl Tap PRESSURE PRESSURE PRESSURE PRESSURE
NUWBER  COEFFICIENT  COEFFICIENT  COEFFICIENT  coprficignr  NWMBER  CORFFICIENT  COEFFICIENT  COEFFICIENT  COEFFICIENT
391 <687 210 -.016 -1.514 335 -.364 .06 8 -.780
302 -.561 135 -.118 -1.195 336 -.525% .86 -.G10 -.T04
533 _.‘6. .1“ .’2' _._.209 337 '.309 .:90 03‘7 '.T‘.
334 -.548 .’1. _.zss ‘Y.‘QO 550 ‘.3‘0 .302 .3‘. -.'52
305 -.541 REE: -.223% -1.118 335 -. 338 124 .60 -.04
326 -.483 .109 - 191 -.900 26 = ¥82 - 100 « 139 =991
307 -.500 .096 -.222 -.952 1 -t 484 g ~» 102
300 -, 400 .092 -.156 -804 ke <127 -090 ~554 =176
309 -.467 .292 -t -.060 =3 =213 - 056 Sl =414
310 -.424 .88 -.287 .. 748 344 L. Y .066 -. 142 -.620
311 -. 5N .84 -.osa _."3 345 ‘.325 .35. '.GGS -. 494
512 -.352 .006 -.148 -.97% 546 -.180 052 L3448 -.550
313 -.600 .18y -, 102 -1.4'6 547 -.411 L1091 -. 005 -.082
314 -.58! 187 -.208 -1,222 348 -.208 .060 -. 326 -.565
315 -.589 L1238 -.21% -1.817 48 -.849 .262 . 150 -2.2M0
316 -.52% L1112 -.183 -1.90° 432 -.579 .54%6 109 -1.041
317 -.490 L1601 ‘.0‘5 _’.057 433 '.353 197 .?72 ‘1.55.
318 -.444 L2685 -, 188 -. 906 404 -.410 .126 064 =107
319 -.405 390 -.320 -, 704 40% -. 730 -245 231 -1.088
329 -.348 .387 -.08%6 - 748 426 -.547 2% Q21 1,110
521 -.340 . 390 -.01% -.618 437 -.379 -253 17 =1,572
322 -.677 193 - 174 1,679 400 -.408 - 168 194 1.0
323 -.652 .179 -, 142 _7.535 439 -. 7N .251 240 "..Q’
324 -.601 . 156 -.287 -1,102 w1 =573 A =2 ~1.74¢
325 -.55% 140 -, 120 _‘.,1, 411 -.590 .250 '2‘2 '!-‘,s
326 -. 474 116 L3228 -.981 412 -. 405 . 150 166 =1.270
327 -.‘a' "07 .371 _..as "5 ‘.570 .2‘7 -057 ".929
328 -.357 .007 S8 -. 668 414 -. 490 .290 277 -1.682
329 -.%14 .97 L021 - T 4's -.5310 .243 .306 -1.9%¢9
330 -.310 .090 .09! -.612 416 -. 300 -163 -242 -1.160
331 -.806 .27 T -2.288 417 -+ 952 .250 .250 -2.27%
332 -.769 .268 - -1.088 419 -.373 -271 -252 -1.792
333 -.605 REL) -.828 -1.48% 419 -.240 -192 ~478 -1.392

334 -.439 118 -.00° -.992 420 -.348 « 144 o314 -.999

1S



WINC DIRECTIQN 332

BARQMETRIC FRESS 24.95 1N HE

PRESSURE
TAP

NUMBER
151

A
L3

103

134
13%
136

107
138
113
111

112
IR
114
118§
116
117
e
119
129
121
122
123
124
12%
126
127
128
129
130
131
132
133
‘34

MEAN
PRESSURE
COEFFICIENT
-.537
-.502
-.63¢
.533
LT18
LT20
.681
.65!
.829
.566
.308
.269
.53
.73%
178
.767
.73
.657
.504
3N
.42
.405
.636
. 738
.673
.635
.503
51
.336
=319
.5354
.533
.59!
.564

RMS
PREZSSURE
COEFFICIENT
173
167
164
72
.1583
.160
. 156
. 148
. 149
. 137
L1190
152
. 156
. 159
159
. 159
.158
.152
.133
. 199
.163
.159
154
149
146
. 14%
148
129
.398
. 189
149
L1458
. 140

VELSCITY
MRy MM
PRESS.RE
CAEFFICIENT

-.018

-.59

< i
'.223
1,17
1,385
v.id9
1.127
.75
<757
.435
'.12%
1.2%6
1,227
1,217
'.158
1,165
t.32¢
. 756
.502
1,334
1.392
1,154
1,184
Ll
IR E &
'.022
LT
272
. 982
1,15
Y, 197
1,236

TEMPERATURE $5.59 CEGREES F

52.63FPS

ERAL
PRESS.RE
CIEFFICIENT
-1.4%0

¢« o
e NN e N O
3 . o D 3 WM O

A
€» €» -+ &3 2 W) -= €3 -o -2

®IND DIRECTION 339

BARQMETRIC PRESS 24.93 [k WG

PRESSURE MEAN
TAP PRESSURE
NUMBER CREFFICIENT
135 .5%2
- 13 .482
157 L4489
138 «8e7
'39 -.487
144 =3.3900
141 .318
142 477
143 .536
1448 .551
145 .550
146 .463
147 .206
148 -.094
201 -2
202 -.366
203 -.599
204 -.604
215 -.509
206 -.422
237 -.577
208 -.605
209 -.2%8
219 -. 417
211 -.59!
212 -.652
213 -.294
214 -.5399
215 -.565
216 -.641
217 =211
219 -.226
219 -.3%0
2219 -.422

KHS
PRESSURE
COEFFICIENT
.135
150
129
116
AR
. 364
.083
102
JA17
119
124
L1080
L399
T
.166
197

MAy MM
PRESSURE
COEFFICIENT

1

1

L5
.365
.95¢
.64
.43%
218
.665
.056
045

1.048

1

'. 3145

.967
.60
597
512
.,7‘
118
. 154
.34
O,“‘
. ,“
76
611
.48
164
.338
.30
L8547
.249
367
. 056
214
149
L0309

TEMPERATURE 6€5.5% CEGREES
VELQCITY

52.63FPS

MiINIMCn
PRESSURE
COEFFICIENT
.166
a8

Zs



WINC DIRECTION 339

BARCMETRIC PRESS 24.7% IN WG VELQCLTY
PRESSURE MEAN RMS MAy (MM
TAP PRESSURE PRESSURE PRESSURE
NUMBER  COEFFICIENT  CQEFFICIENT  COEFFICIENT
331 -.641 12 =.2MN
302 -.656 .19% .164
303 -.446 .144 187
304 -.641 104 -.202
305 -.505 129 -.000
506 -.309 . 152 .55
307 -.369 .100 229
308 -.301 .09% .005
309 -.39¢ .092 -. 049
310 -.352 091 -.05¢
311 -.279 100 .62
312 -.24% 18 .189
318 -.65% 109 “.2'9
314 -.557 128 .25¢
318 -.37 L1480 .256
316 -.206 L1580 207
317 -.545% 393 BT
318 -.559 .007 “s379
319 -.5%¢ L300 -.062
329 -.26% 106 ST
321 -.25% 138 218
322 -.505 149 18
323 -.452 141 .25%6
324 -.507 o127 .37
325 -.29¢ 169 .198
326 -.522 .90 110
327 -.543 .068 106
328 -.307 104 .66
329 -.244 .152 249
330 -.200 .150 @2?
331 -.447 .19% 464
352 -.3%¢ 161 .576
333 -.513 129 108
334 -.5362 L2984 “ 17

TEMPERATURE 66.50 CECREES F

S1.73FPS

MINIMUN

PRESSURE

COEFFICIENT
-1.468
-1, 74!
=108
-1,1580
=1.072
-.043
-.002
-. 707
=770
-.669
=. 116
-. 762
-1,04%
-.999
-1,064
-. 157
-.679
-.70%
-.628%
-.656
-. 728
1,040
-.926
-. 702
‘.795
e 718
782
-.926
.70
-. 64!
-.9%¢
'..55
-. 729
-.945

WIND DIRECTION 339

BARQMETRIC PRESS 24.70 IN WG

PRESSURE MEAN
TAP PRESSURE

NUMBER CQEFFICIENT
335 -. 551
336 -.396
337 -.370
330 -5
335 =277
340 -.4083
341 -.208
342 -.2'%8
343 -.348¢
344 -.426
345 -.391
346 -.166
347 -.5%9
348 @™
491 -.664
402 -.659
403 -.662
404 -.600
405 -.6680
406 -.865
487 -.601
430 -.697
439 -.697
811 -. 706
an -.73%
412 -. 706
413 -.694
44 -7
415 -.766
4'6 -.902
4817 -.719
419 -.73%0
419 -.708
420 ~. 917

RMS
PRESSURE
CQEFFICIENT
L)
<389
112
148

VELQCITY

LT B
PRESSURE
CIEFFIZIENT
JST
T R
-.4%
238
. 320
.35

TEMPERATLRE 69.52 CEGREES F

St1.7iFPS

MINIMUN
PRESSURE
CJEFFICLENT
-. 044
-.025
-9
-.92%
-.32%
-1.%62
=78
-.05
-.507
-. 764
-.720
-.442
-1,.088
-.620
-.906
-1.026
-.97%
=1.160
-.998
-.900
-1,0%88
-1.2%%
-1.189
-1.2%?

€S



54

APPENDIX B

PRESSURE DATA FOR SELECTED TAPS
AT TWO DEGREE WIND INCREMENTS FOR THE NEW TOWER

Notes:

1. Pressure coefficients are defined in
section 4.3

2. Pressure tap code is defined in Figure 3

3. Azimuthal orientation can be determined from
Figure 2

4. For all data:
temperature = 72.8 degrees F

barometric pressure = 24.95 in. Hg
free stream velocity, U°° = 55.3 fps.
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TAP NUMBER 313

MEAN RMS MAXIMUM MINIMUM

WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 -.024 .169 «010 -.888
172 -.053 .190 .545 -1.896
174 -.119 .213 .628 -1.411
176 -.189 .246 .461 -1.851
178 -.248 .261 + 993 -2.059
180 -.356 «322 .633 -2.401
182 -.456 .355 .485 -2.031
184 -.613 «399 .478 -2.838
186 -.796 .388 .472 -2.838
188 -.855 .371 .563 -2.599
190 -.828 .324 .370 -2.838
192 -.811 .281 .183 -1.925
194 -.795 +255 .229 -2.347
196 -.773 .252 .231 -2.040
198 -.760 «229 .060 -2.404
200 -.739 «223 .018 -2.083

TAP NUMBER 314

MEAN RMS MAXIMUM MINIMUM

WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 -.014 .123 .468 -.515
172 -.021 .119 .472 -.441
174 -.033 .112 .420 -.385
176 -.049 «113 .385 -.424
178 -.065 .109 .389 -.563
180 -.083 .111 .327 -.691
182 -.088 .116 .326 -.769
184 -.091 «129 :333 -.928
186 -.088 .153 .479 -1.224
188 -.064 .170 .568 -1.136
190 -.088 <229 « 71 -1.120
192 -.147 wld2 572 -1.197
194 -.182 .287 .607 -1.368
196 -.279 «301 .588 -1.478
198 -.359 .304 .538 -1.427

200 -.426 .282 .439 -1.395



56

TAP NUMBER 315

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 .102 .137 .752 -.471
172 .088 .136 .632 -.391
174 .074 +119 .601 -.337
176 .048 =115 .540 -.412
178 .024 .110 .547 -.367
180 -.001 .104 .400 -.442
182 -.014 .101 .400 -.417
184 -.023 .094 . 382 -.376
186 -.033 .088 .303 -.348
188 -.042 .089 .500 -.453
190 -.045 .083 .259 -.405
192 -.057 .084 272 =520
194 -.062 .092 .262 -.686
196 -.077 .099 .245 -.732
198 -.086 103 .227 -.707
200 -.108 .124 .323 -.920

TAP NUMBER 316

MEAN RMS MAX IMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE

DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
170 217 .147 .757 -.406
172 .193 .142 .723 ' -.341
174 .181 .129 .725 -.305
176 .145 .119 .551 -.313
178 .108 .118 .612 - 287
180 .074 .116 .604 -.280
182 .050 .113 .507 -.448
184 .001 .015 .048 -.064
186 .012 .099 .491 =382
188 -.005 .096 .536 -.389
190 -.019 .089 .349 -.346
192 -.034 .080 .298 -.464
194 -.037 .083 .492 -.394
196 -.048 .081 .352 -.525
198 -.059 .078 .226 -.371
200 -.065 .080 .269 -.603



57

TAP NUMBER 317

MEAN RMS MAXIMUM MINIMUM

WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
170 .268 .153 .834 -.316
172 «255 .138 .808 -.200
174 .236 -129 <7195 -.252
176 .202 .126 .679 -.349
178 .161 117 «629 -+ 335
180 125 .128 .808 -.309
182 .102 .122 .597 =, 319
184 . 069 .114 .766 -.328
186 .050 .108 .585 -.316
188 .025 .103 .556 -.346
190 .001 .095 .489 -.349
192 -.005 .088 .446 -.316
194 -.015 .085 «323 -.345
196 -.026 .082 .330 -.346
198 -.037 .078 .416 -.400
200 -.045 .072 s 222 -.338
TAP NUMBER 318

MEAN RMS MAXIMUM MINIMUM

WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIREGTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 259 .147 .852 -.326
172 .244 .136 .818 -.191
174 .226 .130 .798 -.252
176 «193 .127 .651 -.421
178 153 .118 .626 -.302
180 .116 .126 .636 -.381
182 .095 122 .500 -.313
184 .062 .114 .538 -.399
186 . 045 .114 .453 -.306
188 .016 .106 .450 -.348
190 -.013 .099 . 345 -.345
192 -.020 .092 «373 -.333
194 -.028 .088 .341 -.391
196 -.037 .085 .391 -.366
198 -.052 .080 .364 -.421
200 -.057 .073 .301 -.377



58

TAP NUMBER 319

MEAN RMS MAX IMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
170 .208 .134 .837 -.344
172 «197 .128 .734 ~.200
174 .180 .124 .716 -.305
176 .156 .125 .615 -.417
178 .123 +113 .571 -.255
180 .093 «121 .625 -.345
182 .072 .117 .484 -.274
184 .042 .110 .485 -.407
186 .028 .113 .596 -.339
188 .000 .106 377 -.391
190 -.024 .100 «352 -.360
192 -.031 .094 .396 -.360
194 -.038 .089 .302 -.380
196 -.047 .086 319 -.362
198 -.060 .081 .303 -.452
200 -.064 073 . 355 -.366
TAP NUMBER 320
MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
170 . 049 .110 .493 -.303
172 .041 +109 .637 -.302
174 .027 .104 .482 -.356
176 .017 107 .474 -.409
178 -.003 .097 .428 -.328
180 -.020 .102 .403 -.482
182 -.035 .099 .335 -.344
184 -.055 .094 .284 -.413
186 -.065 .097 .428 -.382
188 -.088 .093 .290 -.385
190 -.105 .090 .288 -.430
192 S il .085 .306 -.395
194 -.116 .081 .236 -.513
196 -.122 .079 .265 -.496
198 -.129 .072 197 -.463

200 -.130 .067 .204 -.416
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TAP NUMBER 321

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 -.107 .088 .256 -.450
172 -.113 .082 .204 -.392
174 -.120 .085 .284 -.410
176 -.127 .083 + 235 -.434
178 -.134 .081 .308 -.427
180 -.136 .079 .310 -.399
182 -.147 .083 +302 -.467
184 -.158 .078 .208 -.481
186 -.169 .079 .164 -.568
188 -+ 177 .075 .119 -.466
190 -.181 .075 .224 -.475
192 -.182 .071 .108 -.459
194 -.188 .067 .076 -.535
196 -.190 .067 .147 -.533
198 -.190 .066 .068 -.474
200 -.185 .060 .050 -.449

TAP NUMBER 322

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 -.406 .208 .127 -1.589
172 -.439 .234 .202 -1.738
174 -.498 «257 .097 -2.265
176 -.563 +293 « 195 -2.041
178 -.584 .281 .190 -2.235
180 -.561 .260 .169 -2.209
182 -.541 .238 .168 -1.771
184 -.546 +222 .060 -1.645
186 -.517 .193 .072 -1.476
188 -.498 .169 .003 -1.254
190 -.487 .160 .001 -=1.135
192 -.491 .112 =+159 -.878
194 -.497 .148 .024 -1.067
196 -.495 .158 .003 -1.127
198 -.518 .176 -.030 -1.388

200 -.518 .185 .026 -1.440
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TAP NUMBER 323

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 -.258 .124 .290 -.818
172 -.265 .126 211 -.813
174 -.266 .126 139 -.949
176 -.263 .126 .180 -1.017
178 -.274 .140 .284 -1.072
180 -.278 .146 .212 -.995
182 -.302 .165 .209 -1.021
184 -.350 .185 175 -1.128
186 -.387 .185 .283 -1.045
188 -.406 .169 .194 -1.092
1580 -.400 .165 .180 -1.102
192 -.394 .151 .197 -.921
194 -.394 .154 .085 -.927
196 -.386 .159 .166 -, 956
198 -.387 .170 .220 -1.124
200 -.385 .174 .288 -1.057

TAP NUMBER 324

MEAN RMS MAX IMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 -.139 .124 .400 -.678
172 -.154 .127 .370 -.672
174 -.161 .119 .316 -.640
176 -.163 .105 .255 -.611
178 -.171 .102 .315 -.52]
180 -.157 .090 .188 -.511
182 = . 15] .096 .241 -.581
184 -.148 .109 .220 -.725
186 -.156 .126 .242 -.794
188 -.172 .132 219 -.787
190 -.179 .136 .255 -.739
192 -.198 .131 .274 -.683
194 -.204 .127 .164 -.770
196 -.211 .131 .262 -.811
198 -.211 .132 «231 -.758

200 -.218 .134 .226 -.880
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TAP NUMBER 325

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 -.026 .143 .622 -.556
172 -.041 .139 .561 -.572
174 -.053 +129 .540 -.503
176 -.085 .124 .461 -.556
178 -.102 .110 .513 -.536
180 -.112 .093 .308 -.471
182 -.113 .093 .298 -.492
184 -.100 .088 219 -.459
186 -.101 .093 .230 -.545
188 -.098 .103 . 345 -.678
190 -.088 .096 .249 -.488
192 -.091 .102 .244 -.675
194 -.097 .102 .302 -.639
196 -.107 .105 .272 -.675
198 -.111 .106 .248 -.622
200 -.115 .106 .290 -.596

TAP NUMBER 326

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 .056 .147 .842 -.407
1572 .040 .145 .644 -.599
174 .019 .133 .694 -.398
176 -.030 .129 .626 -.424
178 -.053 .116 .528 -.533
180 -.079 .100 .439 -.436
182 -.090 .093 .316 -.450
184 -.095 .088 .413 -.377
186 -.094 .086 .254 -.459
188 -.089 .083 .524 -.446
190 -.077 .074 .247 -.380
192 -.074 .077 .254 -.475
194 -.077 .078 .230 -.474
196 -.081 .062 .132 -.337
198 -.081 .081 .303 -.478

200 -.084 .082 .258 -.543
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TAP NUMBER 327

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 .109 .141 .772 -.357
172 .093 -139 - 715 -.382
174 . 066 .126 .716 -.370
176 .019 .128 .617 -.391
178 -.010 .113 .439 -.421
180 -.044 .103 .484 ~+371
182 -.064 .103 .377 -.423
184 -.082 .094 .479 -.373
186 -.092 .088 .381 -.448
188 -.092 .079 .395 -.416
190 -.085 .070 .283 -.413
192 -.077 .070 .191 -.420
194 -.079 .067 .284 -.349
196 -.079 .064 .143 -.352
198 -.075 .066 +211 -.392
200 -.076 071 277 -.389

TAP NUMBER 328

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 «111 .126 «715 -.385
172 .101 .123 .658 -.341
174 .074 .114 .596 -.424
176 .033 117 .614 -.481
178 .003 .108 .430 -.373
180 -.035 .100 .488 -.421
182 -.053 .102 417 -.475
184 -.081 .098 .333 -.421
186 -.096 .091 .341 -.459
188 -.110 .078 +327 -.457
190 -.110 .068 .169 -.425
192 -.105 .066 .187 -.396
194 -.104 .064 259 -.380
196 -.102 .060 .200 -.335
198 -.097 .059 « 132 -.352

200 -.097 .060 .176 -.316
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TAP NUMBER 329

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 .019 .102 «515 -.398
172 .013 .098 .608 -.281
174 -.003 .096 .546 -.431
176 -.024 .097 .367 -.449
178 -.049 .099 .430 -.435
180 -.069 .098 .418 -.436
182 -.094 .092 .284 -.417
184 -.117 .091 .403 -.509
186 -.145 .088 .412 -.420
188 -.162 .083 .281 -.553
190 -.167 .069 .168 -.431
192 -.165 .063 . 140 -.435
194 -.164 .061 .114 -.434
196 -.163 .060 .082 -.406
198 -.153 .056 .058 -.472
200 -.149 .060 .103 -.506

TAP NUMBER 330

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 -.116 .063 .194 -.352
172 -.119 .062 .200 -.333
174 -.130 .060 .147 -.410
176 -.142 .060 .118 -.370
178 -.158 .062 <152 -.413
180 -.170 .063 .098 -.402
182 -.183 .060 .109 -.409
184 -.200 .061 .069 -.410
186 -.215 .060 .040 -.456
188 -.230 .058 -.006 -.475
190 = «235 .052 -.054 -.485
192 -.233 .051 -.030 -.412
194 -.231 .050 -.029 -.460
196 -.228 .049 -.061 -.485
198 -.216 .045 +032 -.460

200 -.208 .047 .026 -.395
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TAP NUMBER 331

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 -.342 +131 .097 -1.082
172 -.356 .139 <197 -1.068
174 -.376 .145 .101 -1.203
176 -.342 .141 .219 -1.145
178 -.315 .132 «172 - .880
180 -.260 .121 .168 - .849
182 -.225 .116 .143 -1.032
184 -.221 .124 .118 -1.027
186 -.230 .138 .262 -1.187
188 -.256 .161 .127 -1.084
190 -.303 .178 .107 -1.309
192 -.345 .181 .147 -1.266
194 -.373 .182 .082 -1.330
196 -.391 .189 .104 -1.467
198 -.400 .181 .026 -1.629
200 -.413 .190 .078 -1.315

TAP NUMBER 332

MEAN RMS MAXIMUM MINIMUM
WIND PRESSURE PRESSURE PRESSURE PRESSURE
DIRECTION COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

170 -.260 .094 .096 - .698
172 -.262 .092 «172 - .806
174 -.266 .101 .158 - .748
176 -.248 .099 =179 - .650
178 -.235 .105 «139 - .640
180 -.202 .100 .218 - .576
182 -.183 .094 «173 - .579
184 -.176 .097 .101 - .718
186 -.177 .101 .267 - .705
188 -.189 .121 .155 - .849
190 -.204 .142 .249 -1.132
192 -.225 .156 .352 -1.211
194 -.229 .148 .280 -1.063
196 -.242 .165 .236 -1.182
198 -.246 .156 .273 - .917

200 -.249 .165 .259 - .906
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Figure 4. Completed Model Installed in the Wind Tunnel.
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Figure 5. Pressure Switch Installed in the Model.
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