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I. INTRODUCTION

A modeling test on the Standard 0il Company (Indiana) Building was
studied at the Fluid Dynamics and Diffusion Laboratory of Colorado State
University. The main purpose of this study was to determine characteristic
features of wind pressures on exterior surfaces ofrthe building. The
re-entrant corners and the chevron column paces produce separated flows
which can introduce large pressure fluctuations. Information on the
magnitude of these pressure fluctuations, which can be obtained only
from a wind-tunnel study, is important for the design of cladding panels
to be used on the building surface.

The proposed building is approximately 1,100 ft high with a
symmetric cross section approximately 200 ft by 200 ft. A 1:98 scale
model was constructed for the top 300 ft of the building. This model
building was subjected to an uniform flow near the entrance of the wind
tunnel in an effort to isolate the pressure fluctuations produced by
separation and reattachment of the flow. Mean pressures, peak pressures,
and root-mean-square values of the fluctuating pressure were measured
directly by high-response pressure transducers. Smoke was introduced
into the flow to make the overall flow patterns visible. A motion
picture* was made to provide a permanent record of the flow patterns
for several wind directions. Results in this report are given in non-
dimensional coefficients. The pressures for a pafticular design wind
speed can be obtained by multiplying the reference design dynamic

pressure by the appropriate coefficients.

*16mm, black and white, silent



II1. EXPERIMENTAL APPARATUS

The main objective of this study was to measure the mean and
fluctuating pressures on the exterior surface of a rigid model building.
Since surface geometry of the building may introduce local flow character-
istics, which produce major fluctuations of pressure, the model was tested
in an uniform air stream in an effort to define these peculiar effects.
Direct measurements of mean pressures, instantaneous peak pressures, and
root-meén—square (RMS) values of the exterior surface pressures were
made.

Descriptions of the model, the wind tunnels, and the instrumentation

are given in the following sections.

2.1 Model Building

In order to obtain an accurate measurement of local pressure by
means of piezometer taps, the model was constructed to as large a scale
as possible without introducing serious blockage of the wind tunnel. A
1:98 scale replica of the upper 300 ft of the building was selected.

The model was built from 3/8 in. thick "Lucite'" sheets and the chevron
column paces were modeled by cementing triangular plastic strips to the
plane surface. Dimensions of the model building are shown in Figure 2-1.
A photograph of the model building is shown in Figure 2-2.

Piezometer taps (1/16 in. dia.) were drilled normal to the exterior
wall on the chevron colums, the re-entrant corners, and on the roof.
Because of building symmetry, pressure taps were drilled on only one
complete face and one re-entrant corner. These taps were placed in a
band at a level approximately 150 ft below the top. After the critical

azimuth angle was obtained from an initial test, more taps were drilled



on one side of another re-entrant corner and two adjacent chevron
columns for a detailed study. Figure 2-3 shows the location and designa-
tion of each tap.

The model building was fastened on a turntable which can indicate the
angle of rotation with an accuracy of +0.1 degree. Figure 2-4 is a sketch
of the model and the turntable. The rotation angle of the model building
can be read either from the voltage output of a potentiometer geared to the

base or from the scale engraved on the turntable.

2.2 Wind Tunnels

The experimental investigation was conducted in two wind tunnels
of the Fluid Dynamics and Diffusion Laboratory at Colorado State
University. These are the meteorological wind tunnel (MWT) and the
environmental wind tunnel (EWT). The MWT is a recirculating type with
a normal cross section of 6 x 6 ft. The mean velocity in the test
section can be adjusted continuously from 0 to 120 fps (Fig. 2-5). This
facility is described by Plate and Cermak (1963). The EWT is an open-
circuit type with a normal cross section, 8 ft high and 12 ft wide. A
150 hp AC motor is used to drive the blower. The mean velocity can be
adjusted from 0 to 23 fps by varying the fan pitch. Figure 2-6 shows

a plane view of the EWT.

When the model building was placed in the MWT, the maximum and
minimum blockages were 22% and 17.3%, respectively. On the other hand,
the maximum and minimum blockages in the EWT were 8.3% and 6.5%,
respectively. It was intended to make all measurements in the EWT
because of the small blockage. However, since the acoustical noise
from the fan in the EWT produced pressure fluctuations, the level inside

the EWT was comparable in magnitude to those produced by the local flow



instabilities, measurements on instantaneous peak, mean, and RMS of
local pressures were conducted in the MWT. The flow visualization was

conducted in the EWT.

2.3 Instrumentation

Six "Statham'" differential pressure transducers (Model PM283) were
used to measure the mean pressure and its fluctuating component. The
transducers were mounted inside the model building and vinyl tubing
(3 in. long, 1/8 in. I.D.) was used to connect each transducer to a
pressure tap. Pressure transducers were calibrated against an electronic
pressure monometer (Transonic type 120). Figure 2-7 shows the calibration
curves of all six transducers.

A 1/8 in. standard pitot static tube, located 3 ft upstream and 2 ft
above the model building, was used to measure the free-stream velocity.
The static pressure tap of the pitot tube was also connected to the
"Reference'" port of the "Statham'" transducers. With this arrangement,
the pressure measured by the transducer was the pressure difference
between the local surface pressure and the static pressure in the free-
stream.

A multi-channel Visicorder (Model 1612) was used to record the
mean and the fluctuating component of the local pressure. A 1l4-channel
tape recorder (Ampex model) was employed to record the fluctuating
pressure for future analysis. The root-mean-square (RMS) value of the
fluctuating pressure was measured through a Disa True-RMS meter (Model
55 D35) together with a Mosely x-y plotter (Model 135). A Tektronix
storage oscilloscope (Type 562) and a Hewlett-Packard Model 3440A digital

voltmeter were used to calibrate the transducers and to check the output



signal during the experiment. Figure 2-8 is a block diagram of the

measuring system. A general view of the equipment is shown in Fig. 2-9.

III. RESULTS
The output of all six pressure transducers were recorded
simultaneously on the visicorder. The mean pressure, p, and the

instantaneous peak pressure, , were determined from the recording

]
Phax
chart. Figure 3-1 is a typical trace of the local pressure for position
CS’ C6’ Fl’ Fz, FS’ and F4. The arrows at the left side of Fig. 3-1

indicate the zero recording level, i.e., at zero velocity. The RMS

value of the local fluctuating pressure was measured by the RMS meter.

A typical trace of the RMS pressure vs azimuth angle is shown in

Fig. 3-2.

3.1 'the Mean Pressure Coefficient

The mean pressure coefficient, CB3 is defined as follows:

p _1_ OU2
2 oo
where p 1is the air mass density, U_ is the reference wind speed at
freestream and p represents the local mean pressure measured with
respect to the free-stream static pressure. Table 1 is the measure C—
for all taps at different azimuth angles. Table 2 shows the coefficient
of mean pressure difference acting on the chevron columns. This was

obtained by connecting the "High'" port of the transducer to a F tap and

the ""Low'" port to the corresponding B tap. The pressure difference

coefficient is defined as:

G - Pp = Py (2)
d T
7 U



where Pk represents the pressure acting on the F tap and Py is the
pressure acting on the B tap. Table 3 shows the local mean pressure,
p at different azimuth angles. Table 4 indicates the mean pressure
difference acting on the chevron columns. These pressures have been

computed for the design speed of 120 m.p.h.

3.2 The Peak Pressure Coefficient

The local peak pressure is defined as one half of the local maximum
to minimum pressure fluctuation. Consider pﬁax as the local maximum
pressure and p&in as the local minimum pressure, the peak pressure

coefficient C' is defined as
max

L (Pl - 1
cr . 2 1max min (3)
Prax 5 o UZ

oo

Table 5 shows the local peak pressure coefficients.

The peak pressure between the F tap and B tap of each chevron
column de . was also measured. Table 6 shows the peak pressure
coefficient between two taps on each chevron column. Table 7 gives the
local peak pressures and Table 8 the peak pressure on each chevron
column for the design wind speed of 120 m.p.h.

An estimated maximum pressure profile with the pressure taps in

the center of upwind face for a wind speed of 120 miles per hour is

shown in Figure 3-1-A.

3.3 RMS Pressure Coefficient

The fluctuating pressure can be represented in a statistical sense

by using a RMS meter to measure the root-mean-square value of the local



fluctuating pressure. Consider p;ms as the RMS value of the local

fluctuating pressure, the RMS pressure coefficient is then defined as

p'

c ms )
Prms %pug
Figure 3-3 is a plot of the local C' vs the azimuth angle a. The
™ms
numerical values of C! are shown in Table 9.

™ms
The flow pattern at a = 0° is shown in Fig. 3-4. Flow separates

from one edge of the re-entrant corner and reattaches at the opposite

edge of the re-entrant corner. From Fig. 3-3 or from Table 5 the RMS

pressure coefficient, C_, , of tap C6’ wich is located at the
ms
reattachment point, is found to have a higher C_, value than any
Tms

other tap. Visualization of the flow also showed that as o was in-
creased from zero the flow first separated from the first chevron

column and reattached on the side surface of the building. Figure 3-5

o

is a picture of the flow pattern at an azimuth angle o = 25°. The flow

reattached in the neighborhood of FS giving a maximum of C_, at this
ms
point (see Fig. 3-3). The RMS pressure coefficients of the taps down-

stream from F5 have maxima near a = 25°. These maxima are a good
indication that flow reattachment is taking place. Figure 3-6 shows the
pattern of flow at an azimuth angle o = -15°. The flow is seen to be

reattaching at C_ which also corresponds to an instantaneous peak in

6
Fig. 3-3.

3.4 Pressure on the Roof

The mean and fluctuating pressures on the roof of the building were
measured along the center line. Definition of the mean and peak pressure
coefficients are the same as in Eqs. (1) and (3) respectively. Table 10

gives values of CE- and C_, at different locations on the roof.
max



Since the flow separated from the up-stream edge of the roof and did
not reattach on the roof, smoke released from the down-stream portion

of the roof was initially carried up-stream (see Fig. 3-6).



IV. CONCLUSIONS
Results of this study are summarized in the following statements:
(1) The maximum negative mean pressure coefficient measured in this

study was 2.546 which occurred on tap D,, at an azimuth angle of +14°.

2
The maximum negative mean pressure coefficient measured on roof was
2.081 on tap T7.

(2) The maximum peak pressure coefficient measured in this study

was 1.630 which occurred on tap C, at an azimuth angle of +5°,

6

(3) The RMS pressure coefficient can be used to locate the re-
attachment point at a given azimuth angle. Or at a given location, a
maximum in the value of C_, indicates that the flow has reattached

rms
at that location.

(4) This study was carried out in a uniform flow with a model of
only the upper 300 ft of the building in an effort to isolate the
separation-induced pressure fluctuations. In order to have a better
understanding of the total aerodynamical effect on the building, a wind

tunnel study with a smaller scale model of the entire building placed

in a simulated atmospheric boundary layer should be undertaken.
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Fig. 2-2. Photograph of the model building.
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Fig. 2-9. General view of the measuring equipment.






Output of the Pressure Transducers at Zero Velocity
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Fig. 3-1. Time recording of positions C5 C,F F,, F; and F4 at o = Q°.
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For P = 0.00207 slugs/ft3 and
U_ = 176 ft/sec. (equivalent to 120 mph),

the total pressure shown in Fig. 3-1-A becomes

Total pressure = (C= + C ) 32.09
P Pprax
References for this estimate:

Davenport, A.C. and N. Isyumov (1967); A Wind Tunnel Study for the
United States Steel Building, Eng. Science Research Report
BLWT-5-1967, The University of Western Ontario, London, Canada.

Sadeh, W.Z., J.E. Cermak, and G. Hsi (1969); A Study of Wind Loading on
Structures - - Atlantic-Richfield Plaza Buildings, CER68-69WZS-
JEC-GH-36, Colorado State University, Fort Collins, Colorado.
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Fig. 3-4. Flow pattern at o = 0
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Fig. 3-6. Flow pattern at o = -15°
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Fig. 3-7. Flow pattern on the roof o = 0.
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TABLE 1

MEAN PRESSURE CAEFFICTENTS F02 POSTTIONS-=W1sBlA+F2A,D1,
D29D39D49ChsF19F29F3eF4sFSeFAFToFReFGIF109F119F124F 130
Fl4sF154F16 MEASURED WITH RESPECT TO FREE STIEAM STATIC
PRESSURE.

DYNAMIC HEAD =0,84 MM OF HG,
DATE OF EX2ERTMENT= SEPT. 2, 1970

ANGLES MEASURED IN DEGRFFS =-180 TN ZERO TO +170
PASITION nF TAP

AZIMUTH Wl 31 314 F1a
ANGLE

=180 «¢974 <4948 =1,006 ~,9R3
=170 «=o750 =e519 -,560 =916
=160 *¢779 =+487 -,534 =,995
<150 =¢B20 4525 -,490 <=1,.152
=140 =4676 4373  <,34] =1.710
=130 =627 =¢347 .,303 =-1l.412
“120 =330 =-.009 .012 ~=1,248
=110  =.219 o111 0646 =1,277
=100 =.169 o163 L131 =2.115

=90 <105 417 .385 =1,K39

-30 «531 642 .615  =.823
=70 « 796 '875 .805 0137
-60 0907 «834 .8613 . 776
=50 + 758 «782 .785 YL

=40 265 «236 213 502
-30 -e379 ~e333 -.373 L
-20 =1.041 -e962 =1,062 -,7R2

=10 «1¢476 =1e377 =1.479 =1,222
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TABLE 1 (cont'd)

POSITION OF TAP

Ai;ggg“ W, B B1a Fla
5 «1,493 =1¢330 =7,476 <=1,251
=0 =1,248 =1.123 =71,205 =l.079

5 =1l.181 =1.102 =1,097 =1.m2
10 =.983 <.875 .,980 =,948
15 =1.006 =¢928 =1,003 =1,187
20 =1,073 «.965 =1,088 =1l.57
25 <«1,105 =¢986 =1,041 ~1,458
30 -1l.114 =1.012 =7,138 =1.350
40 -l¢184 =1,044 =1,18] =1,333
50 =14050 <4933 <=7,027 ~=1.222
60 =.998 =¢878 .,983 =1,111
70 =,951 <828 .,928 =1.,102
80 -,884 ..823 .,866 =1,059
90 -¢799 -+706 -.808 =1,n79

100 =1.035 <4872 -,976 =1,324
110 =1.100 =+983 =7,114 =1.537
120 =14105 =71.0647 =7,129 ~1,336
130 =14330 =1+237 =71,315 =1l,447
140 =14362 =1.330 =1,412 =1.438
150 =14406 =1,289 =7,339 =1,44l
160 =1¢301 =1.152 =7,213 =1.324
170 =1.082 =1.021 <1,100 =1.172
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TABLE 1 (cont'd)
DYNAMIC HEAD = 0.84 MM of HG.
DATE OF EXPERIMENT = Sept. 2, 1970

ANGLES MEASURED IN DEGREES = -40 to Zero to +32

POSITION OF TAP

AZIMUTH D1 D2 D3 D4
ANGLE
-40 -.292 -1.855 _1.444 -.373
-20 1.078 -.236 .400 .557
-15 .700 -.761 -.090 452
-10 175 -1.368 -.782 .140
-8 -.163 -1.733 -1.178 -.263
-6 -.264 -1.855 -1.292 -.274
-4 -.383 -2.004 -1.523 -.321
2 -.39 -1.951 -1.552 -.452
-1 -.320 -1.849 -1.476 -.382
0 -.413 -1.902 -1.575 -.443
2 -.460 ~1.995 -1.639 -.554
4 - .569 ~2.120 -1.800 -.700
6 -.674 2,217 -1.963 -.904
8 -.803 -2.400 -2.217 -1.172
10 -.901 -2.421 _2.246 -1.298
12 -1.050 -2.538 -2.409 -1.566
14 -1.048 ~2.546 -2.447 ~1.753
16 -.670 -1.992 -1.873 -1.543
18 -.385 ~1.689 -1.628 -1.225

20 -.294 -1.654 -1.549 -1.105
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TABLE 1 (cont'd)

POSITION OF TAP

AZIMUTH D1 D2 D3 D4
ANGLE
22 -.224 -1.523 -1.388 -.965
25 -.203 -1.523 -1.321 -.925
28 -.184 -1.546 -1.348 -.904

32 -.210 -1.537 -1.318 -.922



TABLE 1 (cont'd)

DYNAMIC HEAD = 0.84 MM of HG.

DATE OF EXPERIMENT = Sept. 2, 1970

32

ANGLES MEASURED IN DEGREES = -180 to Zero to +170
POSITION OF TAP
AZIMUTH cé6 F1 F2 F3 F4 E5
ANGLE
-180 -1.079 -1.187 -1.132 -1.167 -1.260 -1.269
-170 -1.228 -1.368 -1.383 -1.234 -1.222 -1.199
-160 -1.447 -1.575 -1.581 -1.406 -1.426 -1.349
-150 -1.593 -1.735 -1.630 -1.479 -1.540 -1.437
-140 -1.499 -1.628 -1.595 -1.453 -1.517 -1.444
-130 -1.496 -1.555 -1.415 -1.388 -1.485 -1.416
-120 -1.499 -1.604 -1.313 -1.292 -1.237 -1.244
-105 -1.388 -1.534 -1.190 -1.073 -1.047 -1.015
-90 -1.158 -1.254 -1.047 -.963 -1.018 -1.027
-75 -1.102 -1.152 -1.135 -1.062 -1.053  -1.057
-60 -1.263 -1.383 -1.298 -1.260 -1.251 -1.220
-50 -1.380 -1.493 -1.397 -1.374 -1.461 -1.423
-40 -1.345 -1.476 -1.321 -1.330 -1.397 -1.384
-35 -1.342 -1.458 -1.263 -1.248 -1.324  -1.260
-30 -1.534 -1.657 -1.496 -1.502 -1.528 -1.426
-25 -1.388 -1.581 -1.327 -1.339 -1.368 -1.274
-20 -1.543 -1.633 -1.248 -1.237 -1.278 -1.230
-15 -2.348 -1.680 -1.324 -1.222 -1.301 -1.241
-10 -2.115 -1.199 -1.219 -1.167 -1.234 -1.206
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TABLE 1 (cont'd)

POSITION OF TAP

AZIMUTH cé F1 F2 F3 F4 F5
ANGLE

-5 -1.447 -.989 -1.260 -1.208 -1.222 -1.195

-.901 -1.015 -1.444 -1.397 -1.383 -1.332

-.668 -1.164 -1.832 -1.738 ~-1.741 -1.652
10 -.085 -.968 -1.753 -1.657 -1.663 -1.540
15 .146 -.820 -1.517 -1.482 -1.423  -1.283
20 .160 -.703 -1.403 -1.342 -1.272  -1.022
25 .309 -.330 -.936 -.928 -.890 -.607
30 .394 -.023 -.589 -.522 -.385 -.145
35 .563 .315 -.225 -.198 .190 .180
40 ‘ . 747 .598 .140 .400 .490 .226
45 .863 .849 .461 .639 .481 .376
50 .957 1.035 .814 .741 .709 .553
60 .715 .747 .840 .782 .764 .679
70 .105 .053 .796 .858 .904 .800
80 -.758 -.840 .531 .802 .916 .847
90 -1.499 -1.572 .204 .572 .779 .735
100 -2.085 -2.240 -.248 .283 .510 .595
110 -1.502 -1.695 -.312 .076 .300 .359
120 -1.403 -1.502 -.566 -.198 .029 .124
130 -1.368 -1.575 -.735 -.397 -.175 -.103
140 -1.461 -1.528 -.939 -.662 -.499 -.411
150 -1.210 -1.278 -.916 -.718 -.575 -.530
160 , -1.178 -1.237 -1.003 -.843 -.773 -.714

170 -1.047 -1.111 -.989 -.936 -.933 -.996



TABLE 1 (cont'd)

DYNAMIC HEAD = 0.84 MM of HG.

DATE OF EXPERIMENT = Sept. 2, 1970

ANGLES MEASURED IN DEGREES = -180 to Zero to

POSITION OF TAP

34

+175

AZIMUTH F6 E7 F8 F9 F10 F11
ANGLE
-180 -1.388 -1.453 -1.403 -1.342 -1.333 -1.258
-170 -1.184 -1.280 -1.126 -1.094 -1.117 -.994
-160 -1.348 -1.380 -1.208 -1.102 -1.117 -1.092
-150 -1.362 -1.464 -1.391 -1.228 -1.263 -1.178
-140 -1.418 -1.508 ~-1.383 -1.301 -1.371 -1.260
-130 -1.418 -1.511 -1.342 -1.257 -1.266 -1.148
-120 -1.415 -1.394 -1.304 -1.225 -1.278 -1.155
-110 -1.120 -1.175 -1.065 -.986 -1.009 -.887
-90 -.893 -.913 -.895 -.823 -.834 -.772
-85 -.980 -1.073 -.928 -.881 -.898 -.849
-75 -1.015 -1.143 -1.062 -.898 -.971 -.901
-60 -1.301 -1.368 -1.292 -1.266 -1.275 -1.181
-45 -1.467 -1.525 -1.400 -1.339 -1.380 -1.265
-30 -1.283 -1.400 -1.278 -1.301 -1.283 -1.262
-20 -1.315 -1.368 -1.310 -1.254 -1.307 -1.153
-15 -1.254 -1.298 -1.278 -1.184 -1.213 -1.162
-10 -1.181 -1.307 -1.199 -1.132 -1.213 -1.129
-5 -1.339 -1.412 -1.348 -1.278 -1.324 -1.174
0 -1.517 -1.663 -1.490 -1.327 -1.368 -1.304



TABLE 1 (cont'd)

POSITION OF TAP

35

AZIMUTH Fé6 F7 E8 F9 F10 F11
ANGLE

5 -1.278 -1.353 -1.295 -1.210 -1.237 -1.099
10 ~-1.636 -1.473 -1.263 -1.059 -.881 -.737
15 -1.756 -1.814 -1.572 -1.426 -1.403 -1.185
20 -.723 -.467 -.365 -.277 -.359 -.404
30 .137 .061 -.044 -.050 -.085 -.173
40 .400 .432 .257 .245 .198 .079
50 .659 .653 .493 .467 .414 .287
60 .866 .928 .747 .703 .697 .534
70 .995 1.100 .919 .881 .881 .775
80 .907 1.021 .878 .840 913 .826
90 .977 1.105 1.012 1.006 1.053 .978
100 .858 .957 .901 .916 .986 .947
110 .639 .764 .718 .796 .898 .828
120 .473 .537 .551 .630 .697 .716
130 .187 .289 .318 417 .493 .504
140 -.105 -.053 -.006 .155 .187 .240
150 -.373 -.327 -.257 -.178 -.175 -.084
160 -.639 -.607 -.519 -.470 -.519 -.618
170 -.974 -1.079 -1.068 -1.100 -1.225 -1.237
175 -1.345 -1.473 -1.409 -1.412 -1.514  -1.444



36

TABLE 1 (cont'd)

DYNAMIC HEAD = 0.85 MM of HG.

DATE OF EXPERIMENT = Sept.

ANGLES MEASURED IN DEGRELS

¥

-

1970

-180 to Zcro to +170

POSTTION OF TAP

AZIMUTH F12 F13 F14 F15 F16
ANGLE
-180 -1.444 -1.528 -1.309 -1.277 -1.346
-170 -1.136 -1.196 -1.196 -1.026 -1.150
-160 -1.291 -1.337 -1.190 -1.127 -1.182
-145 -1.421 -1.473 -1.366 -1.251 -1.286
-130 -1.297 -1.407 -1.283 -1.234 -1.265
-105 -1.211 -1.265 -1.170 -1.049 -1.173
-90 -.917 -.968 -.954 -.891 -.905
-75 -1.061 -1.090 -1.078 -.980 -1.064
-60 -1.326 -1.430 -1.323 -1.283 -1.369
-50 -1.372 -1.539 -1.363 -1.257 -1.326
-40 -1.493 -1.516 -1.476 -1.424 -1.507
-30 ~1.343 ~1.467 -1.349 -1.372 -1.453
-20 -1.447 -1.539 -1.479 -1.369 -1.433
-15 -1.303 -1.418 -1.363 -1.317 -1.355
-10 -1.167 -1.268 -1.190 -1.084 -1.199
-5 -1.260 -1.277 -1.208 -1.127 -1.176
-1.320 -1.311 -1.262 -1.066 -1.130
-1.231 -1.147 -1.000 -.847 -.839
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TABLE 1 (cont'd)

POSITION OF TAP

AZIMUTH
ANGLE F12 F13 F14 F15 F16
10 -.747 -.752 -.634 -.666 -.672
20 -.306 -.406 -.481 - .450 -.625
30 -.190 -.288 -.372 -.438 -.640
40 .078 -.012 -.133 -.262 -.458
50 .352 .262 .078 -.058 -.303
60 .565 .470 .297 .124 -.147
70 .741 .761 .516 .349 .069
80 .925 .948 .738 .559 .190
90 1.032 1.095 .859 .663 .435
100 1.041 1.124 .948 .816 .692
110 .891 1.006 .865 .810 .813
120 .703 .787 .689 .695 .738
130 .553 .669 .574 .674 .735
140 .329 .369 .438 .242 .196
150 -.055 -.268 -.432 -.467 -.533
160 -.882 -1.069 -1.101 -1.141 -1.173

170 -1.502 -1.672 -1.554 -1.493 -1.554
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TABLE 2

MEAN PRESSURE COEFFICIENTS FOR POSITIONS--F1,F2,F3,F4,F5,
F6 ,F7,F8,F9,F10,F11,F12,F13,F14,F15,F16 MEASURED WITH
RESPECT TO B1,B2,B3,B4,B5,B6,B7,B8,B9,B10,B11,B12,B13,B14,
B15,B16.

DYNAMIC HEAD = 0.84 MM OF HG.

DATE OF EXPERIMENT = August 31, 1970

ANGLES MEASURED IN DEGREES = +90 TO ZERC TO -90
POSITION OF TAP
AZIMUTH
ANGLE F1-B1 F2-B2 F3-B3 F4-B4 F5-B5 F6-B6
90 -2.068 -.580 -.155 -.149 -.076 -.140
80 -1.636 -.446 -.067 -.102 -.061 -.149
70 -.837 -.158 .053 -.012 -.003 -.086
60 -.248 -.044 .111 .029 .050 -.063
50 .093 .061 .225 .102 .120 .021
45 .239 -.207 .309 .029 .123 .005
40 .347 -.254 .006 72,064 .140
35 .414 -.067 -.263 .006 .152 -.005
30 .496 -.082 -.029 -.210 -.117 -.005
25 .563 -.155 -.067 -.219 -.166 -.156
20 .718 -.093 -.041 -.230 -.228 -.224
15 .718 -.140 -.035 -.190 -.219 -.317
.680 -.169 -.079 -.207 -.207 -.303
.481 -.172 .009 -.076 -.082 -.184
-5 .242 -.155 .038 -.064 -.067 -.184
-10 -.009 -.123 .012 -.067 -.050 -.159
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TABLE 2 (cont'd)

POSITION OF TAP

AZIMUTH

ANGLE F1-B1 F2-B2 F3-B3 F4-B4 F5-B5 F6-B6
-15 -.335 -.076 .070 -.058 -.035 -.156
-20 -.254 -.090 .064 -.032 -.038 -.149
-25 -.178 -.070 -.035 -.053 -.053 -.177
-30 -.102 -.061 .070 -.006 -.015 -.149
-35 -.111 -.070 .041 -.038 -.064 -.177
-40 - -.047 -.035 .070 -.044 -.020 -.133
=50 -.032 -.079 .032 -.070 -.070 -.142
-60 -.018 -.012 .079 -.038 -.015 -.124
-70 -.041 -.006 .102 -.006 .018 -.093
-80 -.038 -.038 .067 -.044 .009 -.117

-90 -.105 -.061 .020 -.105 -.055 -.114
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TABLE 2 (cont'd)

DYNAMIC HEAD = 0.86 MM OF HG.
DATE OF EXPERIMENT = August 31, 1970
ANGLES MEASURED IN DEGREES = +90 TO ZERC TC -90

POSITION OF TAP

AZIMUTH

ANGLE F7-B7 F8-B8 F9-R9  F10-B10 F11-B1l1  F12-B12
90 -.131 -.103 -.023 -.088 -.111 -.132
75 -.023 -.003 .088 .031 .009 -.014
60 ~.085 .100 .188 .103 .077 .036
50 .202 .199 .299 .217 .134 .100
45 .137 .168 .256 .154 .117 .130
40 .182 .205 .234 .191 .057 .107
35 .217 .219 .342 .188 .134 .082
30 .194 .205 .302 .174 .131 .030
25 .091 .194 .273 .188 .091 .071
20 -.066 .077 .197 .179 .108 .034
15 -.151 -.077 .091 .071 .083 -.014
10 -.188 -.194 -.037 -.068 -.085 -.144
-.068 -.051 .034 -.094 -.094 -.166

-.026 -.046 .031 -.123 -.054 -.196

-5 -.103 -.043 -.003 -.094 -.085 -.237
-10 .037 .080 .151 .057 .023 -.130
-15 .020 .034 .091 -.006 -.009 -.112
-20 .006 0.000 .123 -.003 -.046 -.137

-30 .009 .023 .105 -.006 -.006 -.107



TABLE 2 (cont'd)

POSITION OF TAP

41

AZIMUTH
ANGLE F7-B7 F8-B8 F9-B9 F10-B10 F11-B11 F12-B12
-40 -.068 -.068 .040 -.105 -.100 -.207
-50 -.006 .003 .088 -.028 -.043 -.144
-60 .040 .028 .120 .014 .020 -.137
=75 -.031 -.009 .043 -.034 -~.037 -.134
-90 -.100 -.060 -.003 -.097 -.117 -.221
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TABLE 2 (cont'd)

DYNAMIC HEAD = 0.86 MM OF HG.
DATE OF EXPERIMENT = August 31, 1970
ANGLES MEASURED IN DEGREES = +90 TO ZERO TO -90

POSITION OF TAP

AZIMUTH
ANGLE F13-B13 F14-B14 F15-B15 F16-B16
90 123 .239 .587 2.057
85 .174 .279 .672 2.182
80 .182 .319 .672 2.171
75 .208 .348 .681 1.812
70 .248 .359 .593 1.407
65 .248 .376 .607 1.333
60 .199 .328 .618 1.165
55 .251 .376 .613 1.080
50 .268 .382 .570 .977
45 .282 .382 .573 .912
40 .228 .293 .536 .741
35 .162 .217 .382 .550
30 .234 .333 .453 .567
25 .231 .308 .402 .427
20 .165 .157 .291 .276
15 .202 .205 .248 .273
10 .071 .077 .202 .123
-.094 -.091 .046 .057

-.168 -.219 -.085 -.188
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TABLE 2 (cont'd)

POSITION OF TAP

AZIMUTH F13-B13 F14-B14 F15-B15 F16-Bl16

ANGLE
-5 .031 -.037 .128 -.057
-10 -.006 .011 .114 -.009
-20 -.014 -.023 .031 -.085
-30 . 066 .051 .211 -.011
-40 .037 -.009 .174 -.060
-50 .020 -.011 .111 .066
-60 .034 .054 177 117
-75 .057 .063 .168 .208

-90 -.020 -.040 .077 .094
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TABLE 3

MEAN PRESSURES (LBS./S.FT.) FOR POSITIONS--W1,B1A,F2A,D1,D2,D3,D4,
c6,F1,F2,F3,F4,F5,F6,F7,F8,F9,F10,F11,F12,F13,F14,F15,F16 MEASURED
WITH RESPECT TO FREE STREAM STATIC PRESSURE., '
DESIGN WIND SPEED = 120 M.P.H,

DYNAMIC HEAD = 0.84 MM OF HG.

DATE OF EXPERIMENT = September 2, 1970

ANGLES MEASURED IN DEGREES = -180 TO ZERO TO +170

POSITION OF TAP

Ai;ggg“ W1 B1 B1A FIA
~180 -31.2 -30.4 32,2 31,5
-170 24,1 16.6 18.0 29.4
-160 25.0 15.6 17.1 31.9
-150 26.3 16.8 15.7 37.0
-140 21.6 12,0 10.9 42.0
-130 20.1 11.1 9.7 45,3
-120 10.6 .3 .4 40,0
-110 7.0 3.6 2.1 44.2
-100 5.4 4.6 4.2 67,8
- 90 3.4 13.4 12.4 52.6
- 80 17.0 20,6 19.7 26.4
- 70 25.5 25.8 25.8 4.4
- 60 29.1 26,8 27,7 24.9
- 50 24.3 25.1 25.2 29,8

- 40 7.9 7.6 6.8 16.1
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TABLE 3 (cont'd)

A W1 B1 B1A FIA
- 30 12.2 10.7 11.9 2.8
- 20 33,4 30.2 34.1 25,1
- 10 47.4 44.2 47.4 39.2
-5 -47.9 42,7 47.4 40.1

0 -40.0 -36.0 -38.7 -34.6

5 ~37.9 -35.4 -35.2 -32.5
10 -30.9 _28.1 -31.4 -30.4
15 -32.3 -29.8 -32.2 -38.1
20 ~34.4 ~31.0 34.9 49.2
25 35,4 31.6 33.4 46,8
30 35.7 32.5 36.5 45,3
40 37.9 33.5 37.9 42,8
50 33.7 29.9 32,9 39,2
60 32,0 28.2 31.5 35,6
70 30.5 26,6 29,8 35.4
80 28.4 26.4 27.8 33.4
90 25.6 22.6 25.9 34.6
100 33.2 28,0 31,2 42,5
110 35.3 31.5 35,7 49,3
120 35.4 33.6 36.2 42,9
130 42.7 39,7 42,2 46.4
140 43,7 42,7 45.3 26,1
150 45.1 41.4 43,0 46,2
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TABLE 3 (cont'd)

Af;ggg” W1 B1 B1A F1A
160 41.7 37.0 38.9 42.5
170 34,7 32.8 35.3 37.6

20 - 9.4 -53.1 -49.7 -35.5
22 - 7.2 -48.8 -44.5 -31.0
25 - 6.5 -48.8 -42.4 -29.7
28 - 5.9 -49.6 -43,2 -29.0
32 - 6.7 -49.3 -42,3 -29.6
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TABLE 3 (cont'd)
DYNAMIC HEAD =0.,84 MM OF HG,

DATE OF EXPERTMENT= September 2, 1970
ANGLES MEASURED IN DEGREES =-40 TO ZERO TO +32

PoSITioN OF TaAP

AZIMUTH D1 Dz 03 D4
ANGLE

-a0 -9,6 =59,5 -46.3 =12,0
-20 34,6 -7.6 12.8 17,9
~15 22,5 =24.4 2.9 14,5
-1¢ 5.6 =43,9 -235.1 4,5
-8 “5,2 =55.,6 ~37.8 -8,4
-6 8,5 =59.5 =41.5 -8,8
-4 -12,3 -64,3 -48.8 -10,3
~2 =12,7 <=62,.,6 -49.8 ~14,5
=1  =-10,3 =59,3 -47.3 =12,3
0 =13,2 =6l,9 =58.5 =164,2
2 ~-14,7 ~=b4,p =52.6 =17.8
¢ -18,3 =68,0n 57,7 -22.%
6 -21.6 -71la1 -63.0 -29,0
8 =25,7 =T7.,0 =71.1 =37,6
10 =28,9 =T7,7 =72.0 =41,6
-33,.7 81,4 -773 -30,2
14 =33,6 =Bl,7 -78.5 =56,2
16 <«21,5 =63.9 -66.1 -49. 5

18 =-1¢2,4 =54,2 -52.,2 =39.,3
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TABLE 3 (cont'd)

POSITION OF TAP

AZIMUTH D1 D2 D3 D4
ANGLE
20 -9.4 -53.1 -49.7 -35.5
22 -7.2 -48.8 -44.5 -31.0
25 -6.5 -48.8 -42.4 -29.7
28 -5.9 -49.6 -43.2 -29.0
32 -6.7 -49.3 -42.3 -29.6
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TABLE 3 (cont'd)
DYNAMIC HEAD =p.B4 MM OF His,

DATE OF EXPERIMENT= September 2, 1970

ANGLES MEASURZD 1IN DJEGRFES==«180 To ZERO To +170

PQSITION OF TAP

AZIMUTH  C6 Fi Fa F3 Fa F5
ANGLE

=130 ~=34,56 =38,1 =3h,3 =37,4  =4d.4  =40.7
-l70 ~-39,4  =43,0 ~44.4  =3G,.5 -0,2 =38.5
“160  =4d,4  =50.5 =50.7 =45,1 =35.8 =43,2
-150 “91,.1 -55.7 -52.13 47,4 ~43.,4  =46,1
140 -4d,.1 ~52.2 -51.2 =46.7 =4R, T =4b6,3
-130 43,0 ~45.9  «45.4 =44.5 ~47.6 =45.4
=120 -48,1 =51.5 ~4241 “41.5 «“39,7 -39,9
=105 =44,5 ~49,2  «38.2 =34.4 =33.6 =32.6
-9y =37, =40,2 =33.A =3p,9 =32,7 =32,9
-75  =35,4 =37.0 <=36.4 -34.1 -33,8  =33.,96
-6 —sde% 44,4 -41.6 -4n.4 ~4ad.1 «39,1
=50  =44,3  =47,9 <«44,8 =441 “46,9  =45,7
=410  =43,0  =8%7,3  =82,6 =42,7  «44,8 =b4,4
=353  ~43,0 -46.3  =40,5  =4n,0 =42,5 =40,4
=30 =«9,2 -33.1 ~4B8.n =48.2  =49.0 =35,7
=25 =a4,%  =50.7 =42,6 =~42.9 =43,9 =40,9
=20 =49.5 =52.4 =40,0 =30,7  -41.0 =39.4
=15  =75.3 -53.,9 =42.5 =30.2 ~41.7 =39.,8
-10 -67,8 -38,9 -39, -37.4 -39,6 -38,7
-5 -46,6 -31la7 ~40.6 “3g.7 -30.¢ -33,3



TABLE 3 (cont'd)

POSITION OF TAP

A§§§§§H F1 F3 F4 ES

0 -32.6 -44 8 646 ~42.7

5 =37.3 52,8  =%5,9  =53,0
10 -31.1 =512,1 =83,3  =49,4
15 -26.3 =47.5 =45,7 =41,2
20 -22.5 “43.,0  =40.8 =32.8
25 ~10.6 =29.R =2R.5 =19.,5
30 -7 =16.7 =12.4 ~4.6
35 10.1 5.4 6.1 5.8
4U 19,2 12.8 16,7 7.3
45 27.2 20.5 15.4 12,1
50 33.2 23.8 22.7 i7.7
60 ca,( 25.1 24.5 21.8
70 1.7 27.5 29.0 25,7
80 ~26.9 25.7 29.4 27,2
90 -50.4 18,3 2540 23,46
190 -71.9 9.1 16.4 19,1
110 54,4 2.4 9.6 1.5
120 -48.2 -6, 4 o9 4.0
130 -50.5 -12.7 5.6 -3.3
140 =490 -271.72 “1440 -13.,2
150 -41.0 =23.0 =18,4 =17,0
169 -39.7 =“27.90 =-Z4e8 =-22.9
170 -35,.6 -35.0 -23.9 -32.0
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TABLE 3 (cont'd)
DYNAMIC HFAD =0.84 MM OF HG,

DATE OF EXPERTMENT= September 2, 1970

ANGLFS MFASIIRED TN DEGREES=-180 TO 7FR0O TO +175

PNSITION OF TAP

AZIMUTH F6 F7 F8 Fo F10 F11
ANGI F
-180 -44,5 4646 -45,.0 =-43.0 -42.8 -40.3
-17N 38,0 =411 -36.1 -35.1 ~35.8 -31.9
-160 43,2 -44,3 -38.7 -35.4 -35.8 -35,0
=150 -43,7 =47 .0 -44 .6 -39.4 -40e¢5 =-37.8
-140 -45,5 -48 .4 -44 44 -41a7 =44 40 -40e4
-130 -45.5 -48,5 -43,0 -40.3 -4046 -36.8
-172n -45 .4 -44,7 ~41.8 -39.3 ~41.0 -37.1
-110 -35,9 -37.7 ~34,2 -31.6 =324 -284.4
=94 -28.6 -29,.,3 -28.7 -26+4 -2he8 -24.8
-85 -31.4 -34.4 -79.8 -28.3 -28.8 -27.2
-75 «37.6h -36,7 -34,1 -78.8 -31.2 -28,9
-A0 -41 47 -43,9 -41.5 =40 46 -40.9 -37.9
-45 -47 41 -48.9 =44 49 4249 4443 -40.6
-3n -4147 44,0 ~4140 -41a7 -41.2 -4045
-20 42,7 -43,9 «42,0 -40.,2 -41.9 -37.0
-15 -4 g2 -4]1 4.6 -4)1.0 -38.0 ~-38.9 -37.3
-10 «37.9 ~4149 -38.5 -36.3 -38.9 -36.2
-5 -472,9 -45.3 -43.2 -41.0 -4245 -37.7
0 48,7 -53.3 ~47.8 4246 -43.9 -41.8
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TABLE 3 (cont'd)

POSITION OF TAP

AZIMUTH

F9 F10 F11
ANGLE F6 F7 F8
‘S "4]00 —43.4 "‘41.5 ""3“.3 "39.7 “35.3
'ﬂ -S?.S "'47.‘ '4“.5 "’34.0 ‘28.3 "‘2307

15 -56.3 -58,7 -50,4 -45,.,8 -45,0 -38.0

20 -23.2 =15.0 ~11.7 ~8.9 -11.5 -12.9
30 4.4 2o -l.4 ~le6 -2e7 -5.5
40 17.8 13.8 8.2 7.9 6.4 2.5
sn 2l.1 21.0 15.8 15.0 13.3 9,2
60 27.8 29,8 2440 225 2244 17.1

70 31.9 35.3 29.5 28.3 28.3 24.9

8n 29,1 32.7 28,

2 2649  29.3  26.5
90  31.3  35.5 32,5 32,3  33.8  3l.4
100 27.5 30,7  28.9  29.4  31.6  30.4

110 20,5 24,5 23.0 25.5 28.8 26,6

120 15.2 17.7 17.7 20.2 22.4 23.0
130 6.0 9.3 10.2 1344  15.8 1642
140 -3.4 -1.7 -2 5.0 640 7.7
150 =12.0 <~10.5 -842 5.7 -5.6 -2.7
160 =20.5 =19.5 =1647 =15.1 =16.7 =19.8
170 -31.3 ~34,.6 -34,2 ~35,3 -39,.3 -39.7

]75 —43.‘ -47.3 “‘45.?_ "‘4"03 "48.6 -4603
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TABLE 3 (cont'd)
DYNAMIC HEaD =g.85 MM OF 4G,

DATE OF EXPERINENT= September 2, 1970

ANGLES MEASURED IN DEGREES=-180 Tg ZERO TO +17¢C

POSITION oF tap

A7ImUurH Flp2 F13 Fla F138 F16
ANGLE

-1g80 -46,73 -49,0 -42.0 41,0 -43,2
~176¢ -36,4 -38.4 -38.4 =32.9 -36.9
-180 -4l,.,4 -42,.9 -38.2 -36.2 =379
=145 =45,6 =47,3 <43.8 ~40,1 <41.2
-13¢ -41,6 -45,1 -41.1 =39.6 ~40.6
-1n5 -34,8 -40.6 -37.5 -33.7 -37.6
“90  =29.,4 =31,1 -30.6 =28,6 =29,0
-7  =34,0 =-35,0 -34.6 -3.4 =34.1
=50  =42,5 45,9  <42.4  ~47.1  =43.9
=50  =44,0 49,4 43,7 =40,3 =42,5
-4 0 -47,9 -48,6 ~47.3 =-45,7 “48.4
=30  =43.1  =47.1  -43,3  =644.0 =46.6
=20 =4b. 6 =49,4 <4T.4 =43,9  =46.0
=15 =4l,6 45,3 43,7  =42,3  =43,5
=10  =37.4 =40.7 -3R,2 =34,8 =38,5
-5 =40,4% ~41.0 -33.7 -35.2 -37.7

0 -42,3 -42,1 “4).5 -34.,2 =36,2

S =39.5 -3¢.8 -32.1 -27.2 ~26.9

10 =23,3 =24,1 <20.3 =27.4 =21.5

20 -9.8 -13'0 ‘15c4 -14-4 -20.1
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TABLE 3 (cont'd)

POSITION OF TAP

AZIMUTH

ANGLE F12 F13 Fl4 F15 F16
30 6,1 9.2  «1l1.9 =14,1 =20.°
4u 2¢5 -4 4.3 -q,64 “14.,7
50 11,3 8.4 2.5 -1.8 -9.7
60 13,1 15.1 9.5 4,0 N §
70 23,6 24,4 16.5 11.2 2.2
C1Y 29,7 30.4 23.7 17.9 60l

90 33,1 35,1 27.6 21.3 14.0
100 33,4 36,1 30.4 26,2 22.2
110 28,9 32.3 27.7 26.0 26,1
120 22,6 25.2 22,1 22.3 23.7
130 17,8 21.5 13.4 21.6 23.6
149 10,3 l1.8 14,1 7.8 6.3
150 -1,8 “8.6 =13,9 =18,0 =17.1
160 =28,3 =34,3 «35,3 =36,5 =37.6

170 -4&.2 "5396 ‘aqtg -A"Qg -49‘8
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TABLE 4

MEAN PQESSURES(LRS/S.FT.) FOR POSITIONS==F1leF2eF 34F44F5,
FOoFToFReFOeF109F119F12eF139F144F15.F16 MEASURED WITH
RESPFCT TN R1eB2eR3+R4+RS9B69B79BBRIR9¢B10sB11+B12+B1398B14s
B15+R16,

DESIGN WIND SPEED = 120 M.P.H,
DYNAMIC HEAND =0_B4 MM OF HG,

DATE OF EXPERIMENT= August 31, 1970
ANGL FS MFASURED TN DFGRFES =+90 TO 7ER0 TO =90

POSITION OF TAP

AZIMUTH F1-B1 F2-B2 F3-B3 F4-B4 F5-B5 F6-B6

ANGLE

90 -66.3 -18.6 -5.0 -4.8 -2.43 -4.49
80 -52.5 -14.3 -2.2 -3.3 -1.96 -4.79
70 -26.9 -5.1 1.7 -.4 -.09 -2.77
60 -8.0 -1.4 3.6 .9 1.59 -2.02
50 3.0 2.0 7.2 3.3 3.84 .67
45 7.7 -6.6 9.9 .9 3.93 .15
40 11.1 -8.1 .2 5.5 2.06 4.49
35 13.3 -2.2 -8.4 .2 4.87 -.15
30 15.9 -2.6 -.9 -6.7 -3.74 -.15
25 18.1 -5.0 -2.2 -7.0 -5.33 -5.02
20 23.0 -3.0 -1.3 -7.4 -7.30 -7.19
15 23.0 -4.5 -1.1 -6.1 -7.02 -10.18
5 21.8 -5.4 -2.5 -6.6 -6.64 -9.73
0 15.4 -5.5 3 -2.4 -2.62 -5.91

-5 7.8 -5.0 1.2 -2.1 -2.15 -5.91
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TABLE 4 (cont'd)

POSITION OF TAP

AZIMUTH F1-B1 F2-B2 F3-B3 F4-B4 F5-B5 F6-B6
ANGLE

-10 -.3 -3.9 .4 -2.2 -1.59 -5.09
-15 -10.8 -2.4 2.2 -1.9 -1.12 -5.02
-20 -8.1 -2.9 2.1 -1.0 -1.22 -4.79
-25 -5.7 -2.2 -1.1 -1.7 -1.68 -5.69
-30 -3.3 -2.0 2.2 -.2 -.47 -4.79
-35 -3.6 -2.2 1.3 -1.2 -2.06 -5.69
-40 -1.5 -1.1 2.2 -1.4 -.65 -4.27
-50 -1.0 -2.5 1.0 -2.2 -2.25 -4.57
-60 -.6 -.4 2.5 -1.2 -.47 -3.97
-70 -1.3 -.2 3.3 -.2 56 -2.99
-80 -1.2 -1.2 2.2 -1.4 .28 -3.74
-90 -3.4 -2.0 g -3.4 -1.78 -3.67
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TABLE 4 (cont'd)

DYNAMIC HFAD =0,86 MM QF HG,.
DATE OF EXPERTMENT= August 31, 1970

ANGLES MEASURED TN DEGREES=+90 TO0 ZFRO T0O =90

POSITION OF TAP

AZIMUTH F7-B7 F8-B8 F9-B9 F10-B10 F11-B11 F12-B12
ANGLE

20 -4.2 -3.3 -.7 -2.8 -3.56 -4.24
75 -7 -.1 2.8 1.0 .27 -.44
60 2.7 3.2 6.0 3.3 2.47 1.17
50 6.5 6.4 9.6 6.9 4.30 3.22
45 4.4 5.4 8.2 4.9 3.75 4.17
40 5.8 6.6 7.5 6.1 1.83 3.44
35 6.9 7.0 11.0 6.0 4.30 2.63
30 6.2 6.6 9.7 5.6 4.20 .95
25 2.9 6.2 8.8 6.0 2.92 2.27
20 -2.1 2.5 6.3 5.8 3.47 1.10
15 -4.8 -2.5 2.9 2.3 2.65 -.44
10 -6.0 -6.2 -1.2 -2.2 -2.74 -4.61

5 -2.2 -1.6 1.1 -3.0 -3.02 -5.34

0 -.8 -1.5 1.0 -3.9 -1.74 -6.29
-5 -3.3 -1.4 -.1 -3.0 -2.74 -7.60
-10 1.2 2.6 4.8 1.8 73 -4.17
-15 6 1.1 2.9 -.2 -.27 -3.58
-20 2 0.0 3.9 -.1 -1.46 -4.39
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TABLE 4 (cont'd)

POSITION OF TAP

AZIMUTH F7-B7 F8-B8 F9-B9 F10-B10 F11-B11 F12-B12
ANGLE

-30 3 7 3.4 -.2 -.18 -3.44
-40 -2.2 -2.2 1.3 -3.4 -3.20 -6.65
-50 -.2 .1 2.8 -.9 -1.37 -4.61
-60 11.9 10.8 12.5 8.0 9.64 11.48
-75 10.2 15.2 20.1  16.9 15.13 14.70

-90 8.8 8.7 7.7 5.0 6.99 7.46
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TABLE 4 (cont'd)

DYMAMIC HFAD =0,R6 MM 0OF HG.

DATE OF EXPERTMENT= August 31, 1970

ANGLES MEASHRED TN DEGREES =+90 TO ZERO TO =90

POSITION OF TAP

AZIMUTH F13-813  F14-814  F15-B15  F16-816
ANGLF
90 3.9 7.7 18.8 66.0
85 5.6 9.0 21.6 70.0
a0 5.8 10.2 21.6 69.6
75 6.7 1.1 21.8 58.1
70 8.0 11.5 ©19.0 45.1
A5 8.0 1241 19.5 42.8
60 hats 10.5 19.8 37.4
55 R.0 12.1 19.6 34.6
50 R.6 12.2 18.3 31.3
45 9.0 12.2 18.4 29.2
40 7.3 9.4 17.2 23.8
s 5.2 69 12.2 17.6
30 7.5 10,7 14.5 18.2
25 7.4 9.9 12.9 13.7
20 5.3 5.0 9.3 8.9
15 6.5 6.6 R0 B8
10 2.3 2.5 6.5 3.9

5 "300 "2-9 105 1.8
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TABLE 4 (cont'd)

POSITION OF TAP

e F13-BI3 F14-B14 F15-B15 F16-B16
o 5.4 7o 2.7 6.0
-5 1.0 -1.? 4. -1.8
-10 -2 ol 3.7 -e3
=20 -5 -7 1.0 =2.7
-3n 21 1.6 6.8 -t
-40 1.2 -3 5.6 -1.9
-50 .6 -4 3.6 2.1
-60 1.1 1.7 5.7 3.7
-75 1.8 2.0 54 6.7

-Qn -6 -]1e3 2.5 3.0
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TABLE 5
Peak PRESSURE CNEFFICIENTS FNa POQTITIONS-=W1lsBlAsF2A,D1,
D29D39D49CHIF 1 F29F3eF 4 FSsFAFT9FRFQIF109F119F129F 130
F14+F15,F18 MEAGURED WITH RESOSCT TO FREEF STREAM STATIC
PRESSURE.
DYNAMIC HWEAD =0,84 MM OF HG,
DATE OF EXPERIMFNT= September 2, 1970

ANGLES MEASURED IN DEGRFES =-180 TN ZERO TO +170

PASITION nF TAD

AZIMUTH W1 81 1A Fia
ANGLE

-180 «8356 o757 .888 «709
=170 «716 14063 7,208 +799
-160 487 o767  1.193 «A1T7
-150 ¢352 +805 7,203 o561
140 «343 630 1,172 k15
=130 «359 649 1,108 «435
-120 254 0665 .960 WAL)
-110 0245 +592 .888 «6?7
-100 0299 «700 1,011 «3R9
=90 0216 0408 764 <381
-80 +080 0246 .483 «258
=70 «064 «101 ,101 079
-60 « 086 «071 .032 « 057
=50 «057 «070 .061 .NG8
=40 o102 + 096 .095 «NAS5

=30 087 «070 .083 032
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TABLE 5 (cont'd)

POSITION OF TAP

AZIMUTH Wl B1 B1A F1A
ANGLE

-20 «086 o163 .1649 o211
-10 «200 «160 .203 «270
-5 «211 0203 .181 «350
-0 0226 «223 .235 «360
5 +280 «268 .299 LY
10 «378 +303 .335 «595
15 «386 0404 .580 «957
20 +284 «326 .388 +798
25 0267 +235 .331 «790
30 0210 «223 .233 «554
40 o121 v125 .182 ea1l
50 0222 «258 .293 «300
60 .135 217 .219 «2R9
70 204 «197 «229 261
80 «137 .201 217 e 240
90 200 308 . 321 0463
100 0216 +203 .276 576
110 «379 0426 .521 774
120 0369 o261 . 366 <938
130 0439 «309 365 «359
140 «615 521 .532 Y-
150 «309 e413 500 .278
160 «548 +564 779 «4h8
170 363 389 .378 249
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TABLE 5 (cont'd)

UYNBWIC MEAD =u.B4 MM _OF HG.
VATE OF EXPERIMENT= September 2, 1970

ANGLES MEASUREL IN nFRQFFS =<0 TU ZERQ TO +32

POSITION aF TP

- BRSNS,

AZIMUTH DI D2 D3 D% o
ANGLE
=40  J4%s 394, 1Y6 l.25¢
=20 e2939 245 .755 736 e
-15 cET 48y .05 l1.012
=10  s4c0’ L4217 906  1.l27
=8 e4de W4T L9355 1W361
-6 205 T .B78 1.324
=% o443 «595 2933 - 1338 ——o
-p +594 «592 y 194 le1806
- «560 .07 Lrvs 1,29 T
n «5i9 «Dla . 793 1.261
? 0527 D66 .8Y5 1348
a4 527 .509 754 1el11 o
. eol] «6la 818  1.46] ) L
& o402 $45) .6%6 o186
19 48] 462 .645 1,076 S
le 22 -398 626 1.079 o
la 323 .56 .634 1.078
14 013 -598 I85  1.976 -

18 0466 .5013 .706 .812



TABLE 5 (cont'd)

POSITION OF TAP

AZIMUTH D1 D2 D3 D4
ANGLE
20 .372 .384 .537 .655
22 .293 .311 .388 .553
25 .181 .219 .286 .477
28 .303 .303 .438 .508
32 .297 .299 .232 .289
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TABLE 5 (cont'd)

DYNaMI(C HEAD =0.84 MM NF HG.

DATE OF EXPERIMENT= September 2, 1970

ANGLES MEASURED IN DLGREES==180 To ZERO TO +i7u
PQS1ITION UF TAP
AZlMOTH C6 1 Fe F3 Fé £5
ANGLE
S180 4601 <419 .987 o748 964  +657
-i70 264 +419 .728 774 .588 2596
-160 o Tu7 +419 522 «885 435 +268
-150 0048 +419 .586 «516 o439 =391
-i40 0043 41 413 .528 .551 0342
-130 004 «419 086 2461 «585 0476
-120 Y 2419 .445 «388 .423 2267
-105 o704 «419 452 «328 «360 454
-9¢ 512 24l .296 e 265 .198 0226
-75 426 419 246 0213 219 285
-60 02517 e+19 239 .233 0203 205
-50 o172 419 134 .112 Wdas «138
-40 «233 V419 214 0219 191 o151
=35 235 +419 .162 <139 140 2145
-30 <319 419 <300 229 .286 .226
-25 59 +419 .252 . 240 o341 2216
~-20 o421 «419 214 239 248 +261
~15 e 976 «410 «215 +386 430 «357
-10  1.178 o419 «490 384 o3 +361
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TABLE 5 (cont'd)

POSITION OF TAP

AZIMUTH Cé6 F1 F2 F3 F4 F5
ANGLE

S e s e bbbl i 0

1.678 «419 449 400 0333

g o

ie630 «419 <430 439 «36c
v lei7l 0419 .187 «251 .327

15 946 419 .258 299 .54l

T TBY 707 .ei9 .209 .48l L7235 B
25 .e0l 2419 .176  .273_ .8l2

30 e161 +419  J1l4 .24l .452

xrpr s

T35 074 VW;?lgw"’:1bdﬂ‘ V381 VB3

40 .048 4419 L1384 o605 404

45 067 419 .l63 s207 . 4,299 o272

50  W064 419 079 149 . LITL
60  +050 <419 069  .067
70 «268 o419 . 085 .082 067

TR k265 .#19 .082 <076 080 . s

“Miéb' p”’gégw_ ﬁiéig;”Ww:iaawwmmTlgéww. glaﬂff

Clzu k273 419 L1556 o115 108 .
130 4330 <419 .200 223 175
160 4206 s219 203 .209  .2i0 %
150 .325 419 478 .351 35T

160 41l «419 «515 578 231
170 J664 419 720 .3538 73« 584
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TABLE 5 (cont'd)

DYNAMLI{ HEAD =0,84 MM OF HG.
DATE OF EXPERIMENT= September 2, 1970

ANGLES MEASURED iiv DEGREESS=180 Tg ZERO TO +i75

POSITION OF TAP

AZAMUTH F6 F1 F8 Fo Fi0  _Fl1
ANGLE

=15 .416  .480

=10 «353 414




Er

68

TABLE 5 (cont'd)

POSITION OF TAP

AZIMUTH F6

ANGLE

F7

F8

F9 F10 F11

i ¥ 1] )

318
989
«486
«891

«637

i®
iX -
Iy
&

0349 370

621  L611
.893 1,130 +959

«824  LT01 543

&0

+410

). . _s201

«156

01#6 .241 :30;

T 4061 - #1083

90 U054
é 100 054
S U T
Lev «106
T30 4095
160 <168 .
i5v 314

+ 058 .073 .&0?2

«069 +106 « 085

«410 «350 :412

T 649
+840
674




TABLE 5 (cont'd)

69

DYNAMLC HEAD =0,85 MM OF HG.

DATE OF EXPERIMENT= September 2, 1970

ANGLES mcASURED LN DEGREES®=180 Tn ZERO TO +170

POSITION OF TAP

F15 Flé_

CAZIMUTA Fl2 Fi3 Flé .
aNOLE
-18y A05 0503  .389 355 4318 |
170 4350 a365 .27 .239 387
-1oy 330 <316 .225 233 424
“145 0238 0229 LT L1400 L2130
-130 <296 268  .206  .189  ,218
~10> e32Y 318 336 248 258
-9y olbé «342 .282 2877 ~g3¥8
=75 «40i  +546 470 .55 679
-69 $239 «358 .321 «359 L480
-50 284 .Z#é‘ <304 «293 L478
-40 404 2404 e4lé «555 «Slé _
-39 297 406 .208 «491 2Tc
-20 +388 o461 471 431 438
-1% 431 546 .357 0363 .366 e
- =10 356 408 o343 519 « 385
-5 .388 522 .460 424 .380 T
0 667 948 673 558 .774 B
926 966  1.095 l.062 1,242
10 1.196 14234 1,190 1.108 1,035 o
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TABLE 5 (cont'd)

POSITION OF TAP

AZIMUTH F12 F13 F14 F15 F16
ANGLE

20 14015 1151 1.104 lego02 ~-?§§«iﬁ l
30 LT87 L7935  .842  .835  JTTQ
40 o456 JBI3  .618  .598 .89
S0 .425  .588  .,539  .556 846
60 «367 380 .510 .« 434 .752

‘W%Mfw?afﬁii:ésﬁﬁ Dwifzgﬁwmi;4477i‘m:zggi - Q3§6  

.80 4136 215 .320 _ .457 725

90 eu58 094,197 +326 575
100 0e6 k068 L065 186 L3469
110 .046 085 .045 045,148
120 .56 .v26  .926  .029 053
130 W071  .w73. ,053 .036 - ,063
140 .i4l | #1346 ,198 212 .07@‘
150 4437 .419 346 .066 06l
L6 o551 L4120 L3130 3% 1267
170 493, .378 .28 .220  ,2l0

[ = . it s oo~ 4 A
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TABLE 6

~ PEAK PRESSURE COEFFICIENTS FOR POSITIONS--F1,F2,F3,F4,FS,
F6,F7,F8,F9,F10,F11,F12,F13,F14,F15,F16 MEASURED WITH ~—
RESPECT TO B1,B2,B3,B4,B5,B6,B7,B8,B9,B10,B11,B12B13,B14,B15,B16.

DYNAMIC HEAD =u,84 MM OF HG,
DATE OF EXPERIMENT= August 31, 1970

ANGLES MEASURED IN DEGREES=+90 To ZERO TO =90

POSITION OF TAP

AZIMUTH Fl=-81 F2-B2 F3-83 Fa=Bé F5=-85 Fé=86
ANGLE o

90 4633 1254 137,080 J085 048
89 0446 134 063 o044 0048 .032
70 168 .036 .031 042 044 <042
60 «028  ,032 <038 066 JOBY L1058
50 <045 117 131 172 L1460 A_whfiﬁﬁmMV
45 +051 139 216 246 .28Y .239
4y 044 214 518,340 389 332
35 .082 201 o483 458 o567 .49
30 066  .203 532 G777 930 743
25 o114 +152 «351 $750 830 775
20 4230 ,268  .595 .62l  .909 .78
15 2195 .25 .378 487 .531 765
5 4295  .286 386 .362 448 .482
0 .532  .365  .322  .263  .305 388
-5 618 432 241 171 .206 176

=10 783 620 219 144 300 200



TABLE 6 (cont'd)
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POSITION OF TAP

o206

AZIMUTH F1-B1 F2-B2 F3-B3 F4-B4
ANGLE

=15 14054 L4610 .223 .236
-20 677 e191 181 207
-25 273 191 .186  ,169
=30 «375 .121 150 178
-35 e248 .125 el4l 201
=4y 0207 287 0265 .168
=50 286 102 e191  ,137
=60 0207 o421 261 274
-70 e312 238 0241 +226

=80 528,209 303

-90 +394 .316 324 316

F5-B5S F6-B6
.169 <157
223 .228
2106 251
191 .162
<191 e14l
.235 .286
. 245 +255
<309 «245
ET T TIaE
334,255
.381 201
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TABLE 6 (cont'd)

DYNAMIC HEAD =0,86 i OF Hu.
DAIE’ OF EApEREMENT; August 31, 1970

ANGLES MEASURED 1IN DEGREES=+9y Tg ZERO 70 =9¢C

POSITION OF TAP

AZLIMUTH  FT7-B7 FB-38 Fo-p9 F10-810 Fll-B11 Fla-812
ANGLE

90 «043d 037 054 L05 JUed- 079

75 « 040 « 0990 074 098 $131 - el62

60 «151 lls .201 272 $31° .352

50 .272 0242 o 197 0322 G349 387
45 «289 «359 «375 «369 - ,383 472

v »332 4719 ;wgb 434 «459 .528

35 464 +550 .594 479 5T 861
30 «719 e722 «660 «644 « 660 .791

25 Le081 1.960 leCod «842 JTéd .880

20 Lel34 1,342 Le214 l.112 919 1,022

15 i.140 14269 l.187 1,192 l.211  1.137

10 .725 795 0956 1,037 1,030 1.062
5 +588 1,081 . 368 W738 1,105 1,427

0 «339 «678 «523 584 481 624

-5 .298 .315 405 493 406 536

=10 252 <367 .385 420 4T .516

-i5 412 476 607 453 YA 477

-20 207 . 182 .28 .392 <397 .40l

-30 362 (446 422 <397 . 365 561
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TABLE 6 (cont'd)

POSITION QOF TAP

AZIMUTH F7-B7 F8-B8 F9-B9 F10-B-10 F11-Bl1 F12-B12
ANGLE

=40 0248 254 <367 «453 $407 «393
=50 $ 266 +311 .238 e439 .221 .252
=60 «370 .338 «390 248 . 301 358
=75 *319 413 .625 .527 W4Tl .458



a6 HG,
DYNAMIC HEAD =0,86 MM QF

75

TABLE 6 (cont'd)

1970
= August 31,
EXPERIMENT=

DATE OF EXF

- - - — [ - - ——
L

POSITION OF TA?

AZIMUTH
ANGLE

F13-B13

F14=-814

Fl5-a15  Fle-a1s

90
8s
80

g

o __

65
T
50
45
40
35
30
25
29
15

lo

55

«100
#1435
«l72

Ve )

+295

306 .

,305

« 355

427

L e392

. 206
4450
o626

021

799

667

.701

RO
912

1,028

1,131

1,091

1,168

.843

ST [

o635
+909

ella

685

0735

eH4m

6§381¥?N?  o

1820

‘;§§§¢vr“'éa"

1

o791

1

"

-1

1

1

‘773-a“;mw.

0759

Sle

«018

494

o682

«43y

e

0038
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TABLE 6 (cont'd)

POSITION OF TAP

AZIMUTH F13-B13 F14-Bl14  F15-B15 F16-B16
ANGLE

-5 «306 e348 boo «295

-19 23 «432 .215 «363

-29 " el 291 . 355 «587

-3p V449 «379 420 e611

-40 «370 60! 088 561

-50 218 «309 N

-6 »339 «352 426 eSl0n

-75 3z o432 L3753 «594

-90 »189 «308 ¢399 - 490
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TABLE 7

PEAK PRESSURES (LBS./S.FT.) FOR POSITIONS--W1,B1A,F2A,D1,D2,D3,D4,C6,
F1,F2,F3,F4,F5,F6,F7,F8,F9,F10,F11,F12,F13,F14,F15,F16 MEASURED WITH
RESPECT TO FREE STREAM STATIC PRESSURE.

DESIGN WIND SPEED = 120 M.P.H.

DYNAMIC HEAD = 0,84 MM OF HG.

DATE OF EXPERIMENT = September 2, 1970

ANGLES MEASURED IN DEGREES = -180 to ZERO TO +170

POSITION OF TAP

AZIMUTH

ANGLE W1 Bl BIA F1A

-180 27.46 24,28 28.48 22,74
-170 22.96 33.46 38.75 25,63
-160 14.98 24,60 38.27 - 19.79
-150 12,57 25.82 38.59 17.35
-140 11,00 22.14 37.60 19.73
-130 11.52 20.82 35.54 13.95
-120 8.15 21.33 30.80 13.35
~110 7.86 18.99 28.49 13.70
-100 9.59 22.46 32,43 11.84
- 90 6.93 13,09 24,51 12.22
- 80 2,57 7.89 15.49 8.28
- 70 2.05 3.24 3.24 2,53
- 60 2.12 2,28 1.03 1.83
- 50 1.83 2,25 1.96 1.86

- 40 3.27 3.08 3005 2:73
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TABLE 7 (cont'd)

Az W1 B1 BIA F1A

- 30 2.15 2.25 2.66 2.95
- 20 2.76 4.59 4.78 6.77
- 10 6.42 5.13 6.51 8.66
- s 6.77 6.51 5.81 11.22
0 7.25 7.15 7.54 11.54

5 8.98 8.60 9.59 13.79

10 12.13 9.72 10,75 19.09
15 12.38 12.96 18.61 30.70
20 9.11 10, 39 12.45 25.60
25 8.57 7.54 10.62 25,34
30 6.74 7.15 7.47 17.77
40 3.88 4.01 5.84 13.18
50 7.12 8.28 9.40 9.62
60 6.26 6.96 7.03 9.27
70 6.54 6.32 7.35 8.37
80 4.30 6.45 6.96 8.34
90 6.42 9.88 10.30 14.21
100 6.93 6.51 8.85 18.47
110 12,16 13.67 16,71 24,83
120 11.84 8.37 11.74 30.09
130 14.08 9.91 11.71 11.52
140 19.73 16.71 17.07 22.26
150 9.91 13,25 16.04 12.13
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TABLE 7 (cont'd)

AZIMUTH

ANGLE _ W B B1A F1A
160 17.58 17.45 24.99 15,01
170 11.20

11.65 12,48 12,03




80

TABLE 7 (cont'd)

CYNAMIC HEAD =0,84 MM 0OF HG,
DATE oF EXPERTMENT= September 2, 1970

ANGLES MEASIRED IN DFGREES ==4 TO ZERO 70 +32

POSITION NF TAP

87ZTMUTH 01 ne D3 Da
ANGLE

40 14,26 12467 25.96 490,23
~20 T.67 14.27 24;23’ 23463
-15 11,49 1539 25,82 32,47
-16 13.47 13.52 . 26,05 3b.1b
-8 14,30 15.11 26,99 43,65
-6 16,21 13.99 2R.16  42.48
-4 14437 16elQ 29.94 44,4135
-2 18,08 18.99 25,54 37,85
-1 16,056 19.46 25.959 41,64
0 16,65 16.61 24,14 40447
2 16,92 18.15 28,12 43,22
4 16,927 16.33 24,19 35,65
6 16,39  19.70 22.25 46,88
8  12.91 1446 20.73 38,03
lo 15,42 14,83 20.68 34,53
12 13,55 1918  20.07 34,62
la 10,46 18401 20.35 34,57
16 15.16 19.18 25.17 34,53

18 14,917 16e1la 22.64 26,06
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TABLE 7 (cont'd)

POSITION OF TAP

AZIMUTH

ANGLE D1 D2 D3 D4
20 14,94 12.30 17.22 2ie01
22 9.39 9.96 12.%6 17,73
25 S.80 7.02 9.17 15.30
28 9,73 9.73 14,04 16.28
32 9.54 9.59 7T.44 %ep6
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} TABLE 7 (cont'd)
DYMAMIC HEAD =0,.84 MM OF HG,

DATE JF EAPERIMENT= September 2, 1970

ANGLES MEASURED IN DEARFES==18n Tn ZERO TO +170

POSITINN OF TAP

AZIwurH C6 Fl F2 F3 Fa Fs
ANGLE

-180 19.27 13,43 31.67 24,00 30.92 2l,07
-170 18,11 13.43 23.34 24,84 18.8R5 19,13
~160 22469 13.43 16,75 28,40 13.94 8,61
=150 20477 13,43 18.81 16,56 16,08 12.56
-140 20.83 13,43 15.16 1ls,96 17.68 10.97
=130 19,37 13.43 21.94 14,78 18,76 15,27
=120  13.38 13.43 14.27 12,44 13,57 8,57
-105 22.60 13.43 14.50 19,83 11.74 14,56
=90 16,42  13.43 9.50 8.51 6,36 7.26
=75 13.66 13,43 7.91 6,83 7.02 9,13
-60 8423  13.43 T.67 7,49 6.50 6.59
=50 5452 13,43 4.30 3,40 4,63
-&l 769 13.43 6.38 7.0n2 6.13 5.80
-35 7.53 13.43 5.19 5,10 6,49 4,664
=30  1U.25 13.43 9.64 7.36 9.17 7.26
-25 14,74 13.43 8.09 7.91 10.95 6,92
-20 13,52 13.43 6.88 7.67 7.95 8.38
=15  31.30 13.43 16,51 12,40 13,80 11.45
=10 37.80 13.43 15,72 12,30 11.04 11,56

“5 45,94 13,43 15.44 11,88 10.57 10,97

4,42
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TABLE 7 (cont'd)
POSITION OF TAP

ANGLE Cé6 F1 F2 F3 F4 F5
U 50.62 13,643 164,41 12,82 10,67 9.66
5 5230 13443 13.80 la,08 11,60 12.35
10 37.57 13443 5,99 8,05 10,48 9.39
15 30.36  13.43 8,28 9,59 17,36 19,01
20 22.69 13,43 6.69 15,44 23,20 18,26
25 12.87 13,43 5.66 8,75 16,62 18.71
30 4,54  13.43  3.65 7,72 14,50 19.20
35 2.39 13.43 3.32 12,71 17.17 19.46
49 1.54 13.43 4.30 13,01 12.96 13.77
45 2.15 13.43 5.24 habb 9,59 8,72
50 1,40 13,43 2.53 4,77 5,47 5,58
69 1.59  13.43 2.20 2.15 3.04 3.44
70 9.54 13.43 2.71 2,62 2,15 l.38
80 7.86 13.43 2.62 2.43 2.57 1,20
Q0 13.01 13.43 4,96 3.8R8 2.11 2,92
100 14,55 13.43 7.67 3,70 2.76 2.84
1140 1070 1343 S5.89 4,96 3,84 3.59
129 .75 13¢43 4.96 3.70 3,32 3.11
130 1057 13.43 8.33 7.16 5.61 7.04
140 6.6" 13.43 Bes2 6.67 6.74 5.05
150 104643 13.43 15.34 11,27 11.46 1l.64
160 13.19 13,43 16.51 18,83 17,93 17,52
170 21.29  13.43 23,11 17,26 23,53 18,75
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TABLE 7 (cont'd)

DYNAMIC HEAD =0.,84 MM OF HG,
DATE OF EXPERIMENT= September 2, 1970

ANGLES MEASURED TN DEGRFES=-180 TO 7ZERO TO +175

POSITION OF TAP

AZIMUTH F6 F7 F8 Fo F10 F11
ANGLE

-180 28,35 22.69 20.07 16.33 12.07 11.86
=170 20,63  11.42 12.16 11.65 11,46 7.93
160  15.49 19,56 23.58 14.08 17.96 12.84
-150 15,58 851 9.96 7.86 8.42
-140 B.19 13,66 10,85 Te49 9,87  5.76

-130 17.87 16.05 17.82 13.10 12.54 10.63

~120 15,34 18,48 11.32  10.81 10.62  7.60

-110  12.44 11,51 11.79 13.15 10.85 11.30
-90 8.28 6.18 9.08 11.60 14,18 647
-85 5.10 7.06 5.33 6.32 7.81  7.41
-75 R.l4 6.27 7.86 7.58 8.75 10.67
-60 8.28 8.09 B.56 7.63 9.08 6.92
-45 5.05 744 5.10 5.61 6.78 7.52
-30 - B.42 664 6a50 5.52 4,96 .67
-20  12.16 12.02 8.56 8.33 6.97 7.30
15  13.33  15.39 13.66 16,00 20,12 16,02

-10 11.32 13.29 13,99 11.56 13.29 10.22
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TABLE 7 (cont'd)

POSITION OF TAP

AZIMUTH o F7 F8 F9 F10 F11
ANGLE

-5 9,26 13,38 12.40 11.04 11.74 10.85
0 14,08 14.50 12.49 12.63 12.16 14.52

5 10,20 13.15 10.01 11.18 11.88 11.12
10 18,90 24,05 ?5.73 ?6.71 30,97 40,08
15 15.5R 16,33 17.54 19.93 19.60 23.58
20 28,58 33.50 30.83 28.63 36.26 30.76
30 20,44 2742 20,73 26+43 22.50 17.40
40 13.156 10,76 15.95 14.69 16.19 15.72
50 6,46 9.17 8.89 9.31 13.33 14.45
60 5.01 3.79 4,21 4,68 T.72 9.66
70 1.96 2467 2.81 4449 5.33 5.99
8n 1.92 2.29 2.67 2.20 2.76 3.14
90 1.73 1.92 2.34 1487 2.34 2.32
100 1.73 1.59 1.87 2.15 2.29 2.06
110 2.06 2.43 1.68 2e29 2.48 2.02
120 3.42 2.48 ?.34 2.20 3.42 2.73
130 3.04 3.27 2.67 285 3.56 2.88
14n 5.3A8 3.56 4,30 4,02 4,82 3.71
150 10,06 10.76 10,81 13.15 11.23 13.21
160 20.82 20,58 ?1.33 23.39 23.39 18.49
170 26,95 29,43 26471 13,05 14,36 11.83
175 21.61 18.67 17.50 13,85 15.06 12.76
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TABLE 7 (cont'd)

DYNAMIC HEAD =n,B5 MM OF H3,

DATE OF EXPERIMENT= September 2, 1970

ANGLES MEASURED IN DEARFES==18~ Ta ZERD TQ ¢170

POSITION OF TAP

AZIMUTH F12 Fi3 Fle F18 F16
ANGLE
180 12.99 16.14¢ 12.48 11,37 10,22
170 11.23 11,70 8,78 7.7 11,47
160 10,55 10.13 7.21 7.49 13,59
=145 Te62 7.35 5.50 4,48 6.84
~-1390 .43 .60 6.h1 6.0k 6.98
-105  10.5¢ 10.22 10.77 7,95  8.28
~99 8.46 10,96 9.06 9.20 __ 12,11
=75 12.85 17.52 15.07 14,61 21,78
-60 Te67 12444 10431 11,51 15,40
~50 9,11 8,92 9.76 9,39 15,35
40 12.95 12,95 13.27 17,80 16,5l
-30 9.52 13,064 6.66 15,77 8,74
=20  12.,4¢  14.79 15,12 14,47 14,05
=15  13.82 17.52 11,47 11,A5 11.7¢
=10 17.85 13.08 11,00 l&,6é 12,34
-5  12.64 16,74 14,75 13,59 12,21
0 2l.41 30.42 21,89 17,89 24,83
3 2964 AU.98 35.14 34,07 39,85
12 38.37 39.58 38,19 35,55 33,20
20 32.55 36,94 35,41 32,13 31,62
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TABLE 7 (cont'd)

POSITION OF TAP

AL F12 F13 F14 F15 F16

3V 2524 22443 27«00 27,42 24469
40 14.56 26,08 19,33 19,19 28,66
S0  13.64 18,86 17.29 17.”R5 27,14
60 11.79 12.21 16,37 13,92 24,13
70 7.63 10,54  14.33 13,13 27,79
RO 4440 6.89 10.26 164,46 23,26
90 1.85 3.01 6433 10,65 18,45
100 1.48 1.53 2.08 5.96 11,19
110 1,68 2,77 1.43 1,63 4,76
120 1.8 .83 .83 .92 1.71
130 2.27 2.36 1.71 1,80 2,03
140 4453 4430 6.29 6,80 2.27
150 1l4.01 13.45 1l.1l0 2.3 1.94
160 17.66 13.22 10,03 4,30 3,98
179 15.81 12.11 8.60 7.07 6,75




88

TABLE 8

PEAK PRESSURES (LBS./S.FT.) FOR POSITIONS--F1,F2,F3,F4,F5,F6,F7,F8,F9,
F10,F11,F12,F13,F14,F15,F16 MEASURED WITH RESPECT TO B1,B2,B3,B4,B5,
B6,B7,B8,B9,B10,B11,B12,B13,B14,B15,B16.

DESIGN WIND SPEED = 120 M.P.H.

DYNAMIC HFAD =0,84 MM OF HG,
PATE OF EXPFRIMENT= August 31, 1970

ANGLES MFASURED TN DEGREES=+90 T0O ZFRO TO =90

POSITION OF TAP

AZIMUTH  F1-B1 F22 F3-83  F4-B4  F5-B5  F6-B6
ANGLE
90 20.3 8.1 4.4 2.6 1.78 1.53
80 14.3 4.3 2.0 1.4 1.54 1.01
70 5.4 1.2 1.0 1.4 1.40 1.35
60 .9 1.0 1.2 2.1 3.18 3.37
50 1.5 3.7 4.2 5.5 4.68 5.39
45 1.6 4.4 6.9 7.9 9.26 7.67
40 1.4 6.9 16.6 10.9  12.49  10.67
35 1.4 6.5  15.5 4.7  18.20  14.71
30 2.1 6.5 17.1 24.9  29.85  23.84
25 3.6 4.9 11.3 24.0  26.62  24.85
20 7.4 8.6 19.1 19.9  29.15  24.85
15 6.3 8.1 12.1 15.6  17.03  24.55
5 9.5 9.1 12.4 .6  14.36  15.46
0 17.1 1.7 10.3 8.4 9.78  11.49
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TABLE 8 (cont'd)
POSITION OF TAP

AZIMUTH F1-B1 F22 F3-B3 F4-B4 F5-B5 F6-B6
ANGLE
-5 19.8 13.8 7.7 5.5 6.60 5.65
~-10 25.1 13.5 7.0 4.6 9.64 6.40
-15 33.8 13.1 7.2 7.6 5.43 5.05
-20 21.7 6.1 5.8 6.6 7.20 7.30
-25 8.7 6.1 5.9 5.4 6.92 8.05
-30 12.0 3.9 4.8 5.7 6.13 5.20
-35 8.0 4.0 4.5 6.5 6.13 4.53
-40 6.6 9.2 8.5 5.4 7.53 9.17
-50 9.2 3.3 6.1 4.4 7.86 8.20
-60 6.6 13.5 8.4 8.8 9.92 7.86
~70 10.0 7.6 7.7 7.3 9.03 6.92
-80 16.9 6.7 9.7 6.6 10.71 8.20
-90 12.6 10.2 10.4 10.2 12.21 6.44
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TABLE 8 (cont'd)

DYNAMIC HFAD =0_,86 MM OF HG,
DATE OF EXPERIMENT= August 31, 1970

ANGLES MEASURED TN DFGRFES=+90 TO 7ER0O TO =90

POSITION OF TAP

AZIMUTH F7-B7 F8-B8 F9-B9 F10-B10 F11-B11 F12-B12

ANGLE

90 1.6 1.8 1.7 1.7 2.19 2.52
75 1.3 1.6 2.4 3.2 4.20 5.19
60 4.8 5.6 6.4 8.7 10.10 11.30
50 8.7 7.8 6.3 10.3 11.20 11.77
45 9.3 11.5 12.0 11.8 12.29 15.13
40 10.6 15.4 13.7 13.9 14.71 16.93
35 14.9 17.6 19.1 15.4 18.28 17.99
30 25.0 23.2 21.2 20.7 - 21.16 25.37
25 34.7 34.0 34.1 27.0 23.76 28.22
20 36.4 43.0 38.9 35.7 29.47 32.79
15 36.6 40.7 38.1 38.2 38.84 36.48
10 23.3 25.5 30.7 33.3 33.04 35.02

5 18.9 34.7 18.2 23.7 35.46 45.77

0 10.9 21.8 16.8 18.7 15.45 20.03
-5 9.6 10.1 13.0 14.2 14.94 17.18
-10 8.1 11.8 12.3 13.5 15.08 16.56
-15 13.2 15.3 19.5 14.5 17.46 15.32
-20 6.6 5.8 7.6 12.6 12.75 12.87
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TABLE 8 (cont'd)

POSITION OF TAP

AZIMUTH F7-87 F8-B8 F9-B9 F10-B10 F11-B11 F12-B12
ANGLE

-30 11.6 14.3 13.5 12.7 11.70 17.99
-40 8.0 8.1 11.8 14.5 13.07 12.61
-50 8.5 10.0 7.6 14.1 7.08 8.08
-60 1.3 .9 3.8 .5 .64 -4.39
-75 -1.0 -.3 1.4 -1.1 -1.19 -4.31

-90 -3.2 -1.9 -.1 =3.1 -3.75 -7.09
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TABLE 8 (cont'd)

DYNAMIC HEAD =0,86 MM OF HG,

DATE OF EXPERTMENT= August 31, 1970

ANGLES MEASURED TN DEGREES =+90 7O ZERO T0O =90

POSITIOM OF TAP

AZIMUTH F13-B13 Fl4-Bl4a F15-815 Fl6-Bl6
ANGLE

90 3.20 6.12 9.78 21.25
85 4.3 R.36 11.38 29.15
80 5.53 9.2R S 13.71 22.89
75 5.71 10,33 12.79 30.39
70 6.21 10.24 12.57 20.70
65 9.46 12.25 16.18 25.18
60 9.82 15.17 14.44 26.87
55 11.38 15.72 20,01 27.19
50 13.02 15,72 19.92 26.32
45 14,94 21.84 25.64 29.02
40 13.30 21.57 21.39 24.81
35 19.24 21.11 22.48 24.36
30 21.57 23.81 24,08 32.54
25 31.80 35.37 29.25 25.36
20 33.59 37.06 32.99 32.67
15 31,03 40.49 36.28 47.93
19 47.52 36.33 33.72 53.97
5 48,39 47.20 37.47 45,88
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TABLE 8 (cont'd)

POSITION OF TAP

Ai;gggﬂ F13-B13 F14-B14 F15-B15 F16-B16

0 27.28 35.23 27.05 33.31
-5 16.22 17.59 14,26 9.46
-10 7.40 13.85 6.90 11.65
-20 6.76 9.32 11.38 17.87
-30 14.39 12.15 13.48 19.60
-4( 18.28 19.28 22.07 18,00
-50 6.99 9.92 15.99 27.05
~-60 10.88 12.57 13.66 16.36
-75 10,01 13.85 12.02 19.05
-90 6.08 9.87 12.79 15.72



TABLE 9. VARIATION OF (!
prms

94

WITH o FOR DIFFERENT TAPS

o Ct o Cc! o C! o c!
Prms Prms Prms Prms
+30 .012 +30 .050 +30 .044 -20 .187
+25 .044 +28 .061 +25 117 -18 213
+20 .072 +25 .085 +20 .233 -16 .271
+15 .092 +23 .108 +15 .303 -14 .321
+10 .121 +20 .114 +10 .379 -13 .335
+ 5 .142 +15 .118 + 7 .417 -12 .321
+ 7 .145 +12 .120 + 5 .432 -10 . 309
0 .142 +10 .131 + 3 .435 -5 . 265
-5 .131 + 5 .152 + 1 .423 0 .228
-10 .112 0 .163 0 .408 +5 .178
-12 .110 -3 .163 - 2 .388 +10 .125
-14 .119 -5 .160 -4 .365 +13 .105
-15 .135 - 7 .146 -6 .250 +16 .096
-16 .149 -10 .131 - 8 . 309 +20 .085
-16.5 .141 -12 131 -10 .300 +25 .061
-17 .103 -14 .137 -15 .292 +30 .047
-18 .091 ~-15 .146 -16 . 365 +35 .044
-20 .082 -16 .187 -17 .403 +40 .044
-25 .068 -17 .222 -18 .239
-30 .063 -17. .155 -20 .175
-18 .137 -25 111
-19 .120 -30 .079
-20 .111
-25 .088
-30 .076
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WITH o FOR DIFFERENT TAPS -

TABLE 9. VARIATION OF Cﬁrms Cont'd.
F2 ' F3 ' ' '

o Cprms o Cprms o CPrms a Cprms
-20 .093 -20 .079 -20 .082 -20 .070
-15 131 -15 .090 -15 .096 -15 .079
-10 .149 -10 .096 -10 .102 -10 .093
-8 .152 -5 .114 -5 .117 -5 .105
-6 . 149 -2 .131 -2 .123 0 .107
-4 .146 0 .120 0 .120 -15 .05
-2 .137 + 2 .108 + 5 .105 +10 .117
.0 .128 +5 .093 +10 .111 +15 .145
+15 .102 +10 .082 +15 .131 +20 .175
+10 .079 +15 .085 +20 .158 +23 .189
+15 .076 +20 .096 +23 .166 +25 .182
+20 .079 +23 .090 +25 .158 +27 .168
+25 .070 +25 .079 +30 .137 +30 .159
+30 .058 +27 .070 +35 .134 +33 .152
+35 .061 +30 .073 +40 .117 +35 .147
+40 .067 +35 .090 +37 .135

+40 .123 +40 .093



TABLE 9. VARIATION OF Cﬁrms WITH o FOR DIFFERENT TAPS - Cont'd.
F F7
a c! o c! a c! o c!
Prms Prms Prms Prms
-20 .076 -20 .093 -20 .070 -20 .079
-15 .102 -15 .105 -15 .090 -15 .096
-10 .114 -10 .114 -10 .099 -10 111
-5 .120 -5 .120 -5 111 -5 .120
0 .123 0 .128 0 .120 0 131
+ 5 .131 + 5 .146 + 5 .143 +5 .152
+10 .155 +10 .175 +10 .178 +10 .184
+15 .195 +15 .216 +15 .216 +15 .236
+17 .213 +20 .230 +20 .260 +20 .268
+20 .222 +23 .251 +22 .265 +22 .263
+23 .236 +25 .249 +23 .263 +25 .248
+25 .233 +28 .219 +25 .254 +30 .210
+30 .201 +30 .201 +30 .204 +35 .160
+33 .195 +35 .152 +35 .155 +40 .125
+35 .160 +40 .120 +40 117
+40  .128
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TABLE 9. VARIATION OF Cﬁrms WITH FOR DIFFERENT TAPS - Cont'd
F10 ‘ 1 ' F12 ' F13 '

* Cprms * Cprms * Cprms i Cprms
-20 .096 -20 .082 -5 .125 -10 .146
-15 .120 -15 .112 0 .137 -5 .166
-10 .134 -10 121 + 5 .166 0 .190
-5 .140 -5 .131 +10 .230 +5 .222

0 .149 0 .142 +12 .257 +10 .292
+5 .172 + 5 .166 +14 .265 +13 . 309
+10 .207 +10 .208 +16 .263 +15 .309
+15 .280 +13 . 259 +20 .245 +20 . 286
+18 .292 +15 .278 +25 .216 +25 .251
+20 . 289 +16 .280 +30 .184 +30 .222
+25 .257 +18 .275 +35 .149 +35 .193
+30 .213 +20 . 264 +40 .123 +40 .172
+35 172 +25 .233 +45 .105 +45 .160
+40 .149 +30 .203 +50 .088 +50 .152

+35 .161 +55 .070

+40 .131
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TABLE 9. VARIATION OF Cﬁrms WITH o FOR DIFFERENT TAPS - Cont'd.

Fla Fis Fie

a Cé o Cé o Cé
ms rms rms
-10 .137 -10 .146 -10 .178
-5 .149 -5 .178 -5 .207
0 .190 0 .222 0 .245
+5 .228 + 4 .277 +5 .300
+10 .286 +5 .286 + 8 .306
+12 .303 + 6 .292 +10 .306
+15 .295 +8 .289  +13 .300
+20 .280 +10 .280 +15 .292
+25 .260 +15 .257 +20 .280
+30 .230 +20 .239 +25 .265
+35 .204 +25 .219 +30 .251
+40 .190 +30 .201 +35 .248
+45 .178 +35 .190 +40 1,248
+50 .198 +40 .184 +45 .251
+45 .178 +50 .248

+50 .172
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TABLE 10. MEAN PRESSURE COEFFICIENTS FOR POSITIONS -- TS’ T4, TS’ Tg,

TlO’ T6’ T7, T8’ Tll’ le. MEASURED WITH RESPECT TO FREE

STREAM STATIC PRESSURE.

Dynamic Head = 0.86 mm of HG.
Date of Experiment =
Angles Measured in Degrees = +90 and -90.

Position of Tap

Azimuth
angle T3 T4 T5 Tg T10
+90 1.273 -1.276 -1.410 -1.236 -1.312
-90 -0.999 -1.133 -0.900 -1.487 -1.312

Dynamic Head = 0.83 mm of HG.

Date of Experiment =

Angles Measured in Degrees = +90 and -90
Azimuth
angle T6 T7 T8 T11 T12
+90 -1.661 -1.803 -1.729 -1.791 -1.903

-90 -1.962 -2.081 -1.903 -1.788 -1.815
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