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I. INTRODUCTION 

A modeling test on the Standard Oil 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 of the 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 particular design wind 

speed can be obtained by multiplying the reference design dynamic 

pressure by the appropriate coefficients. 

*16mm, black and white, silent 
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II. 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-mean-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 columns, 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 



3 

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 ~O.l 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 E"7 

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 
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instabili ties, measurements on instantaneous peak, mean, and R:·lS of 

local pressures \vere conducted in the ;-'1\\1. The flo\\" visualization Kas 

conducted in the EhT. 

2.3 Instrumentation 

Six "Statham" differential pressure transducers (Hodel 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. 1.0.) 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 l4-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 
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signal during the experiment. Figure 2-8 is a block diagram of the 

measuring system. A general view of the equipment is sho\Vfl 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, p' ,were determined from the recording max 

chart. Figure 3-1 is a typical trace of the local pressure for position 

Cs ' C6 ' FI , F2 , F3, 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 'fhe Mean Pressure Coefficient 

TIle mean pressure coefficient, c-p' is defined as follows: 

c- = P (1) 
P 1 u2 2 P 00 

where p is the air mass density, U is the reference wind speed at 
00 

freestream and p represents the local mean pressure measured with 

respect to the free-stream static pressure. Table I is the measure C
p 

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: 

= PF - PB 

1 U2 
'2 P 00 

(2) 
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where represents the pressure acting on the F tap and PB 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 p' as the local maximum max 

pressure and , 
Pmin 

coefficient C' 
Pm ax 

C' 
Pmax 

as the local minimum pressure, the peak pressure 

is defined as 

Table 5 shows the local peak pressure coefficients. 

The peak pressure between the F tap and B tap of each chevron 

column C was also measured. Table 6 shows the peak pressure 
Pd max 

(3) 

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-l-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 
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fluctuating pressure. Consider p' as the RMS value of the local 
1''11S 

fluctuating pressure, the RMS pressure coefficient is then defined as 

C' 
Prms 

P;ms 
=~--

1:. pU2 
2 00 

Figure 3-3 is a plot of the local C' vs the azimuth angle a.. 
Prms 

numerical values of C' are shown in Table 9. 
Prms 

(4) 

The 

The flow pattern at a. = 00 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 S the RMS 

pressure coefficient, C, , of tap C6' wich is located at the 
Prms 

reattachment point, is found to have a higher C t value than any 
Prms 

other tap. Visualization of the flow also showed that as a 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-S 

is a picture of the flow pattern at an azimuth angle a = 2So. The flow 

reattached in the neighborhood of FS giving a maximum of C, at this 
Prms 

point (see Fig. 3-3). The RMS pressure coefficients of the taps down-

stream from FS have maxima near a. = 2So . These maxima are a good 

indication that flow reattachment is taking place. Figure 3-6 shows the 

pattern of flow at an azimuth angle (l = The flow is seen to be 

reattaching at C6 which also corresponds to an instantaneous peak in 

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 C- and 
p C , 

Pmax 
at different locations on the roof. 
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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). 
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IV. CONCLUSIONS 

Results of this study are summarized in the following statements: 

(1) The maximum negative mean pressure coefficient measured in this 

o study was 2.546 which occurred on tap D2, at an azimuth angle of +14 . 

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 C6 at an azimuth angle of +50
. 

(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 
Prms 

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. 2-2. Photograph of the model building. 
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Fig. 2-3. Location of the pressure taps. 
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Fig. 2-9. General view of the measuring equipment. 
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Fig. 2-9. General view of the measuring equipment. 
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Fig. 3-4. Flow patt·ern at o 
ex = 0 . 



Fig. 3-4. Flow pattern at ex. = 0°. 
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Fig. 3-5. Flow pattern at o 
a = 2S • 
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Fig. 3-5. Flow pattern at a = 
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Fig. 3-6. Flow pattern at a = -150 
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Fig. 3-6. Flow pattern at a = -15 0 
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Fig. 3-7. Flow pattern on the roof a = O. 
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Fig. 3-7. Flow pattern on the roof a = O. 
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TABLE 1 

MEAN P~ESSURE CnEFFICTE~TS Fn~ PO~rTIONS--W1.e1A.F2A.Dl. 
D2,D3'04,C~.Fl,'2.F3.~4.FS.FA.~7'~~.F9.F10'Fl1tF12.F13. 
F14.F1S,F16 M~A~~RED wITH RE~OECT TO FREE ST~EAM STATI: 
~RESSU~E. 

DYNA~IC HEAD :0.84 MM OF HG. 

QATt: OF EX~ERtME~T= SEPT. 2, 1970 

ANGLES MEASURED IN OEGRFES =-,qO Tn ZERO TO +170 
PnSITION nF TAP 

AZIMUTH W1 31 R14 FIA 
ANGLE 

-170 -.750 -.519 -.560 -.Q16 

-160 -.779 -.487 -.534 -.Qq5 

-150 -.820 -.525 -.490 -1.1~2 

-140 -.674 -.373 -.341 -1.~10 

-130 -.627 -.347 -.303 -1.412 

-120 -.330 •• 009 .012 -1.?4R 

-110 -.219 .111 .064 -1.~77 

-100 -.169 .143 .131 -2.jlS 

-70 .7Q6 .875 .805 .1~7 

-60 .907 .834 .863 .776 

-40 .245 .236 .213 .~n2 

-30 -.379 ._333 -.373 -.nR8 

-20 -1.041 -.942 -1.O~2 -.7~2 

-10 -1.476 -1.377 -1.47Q -1,~'2 



29 

TABLE 1 (cont I d) 

POSITION OF TAP 

AZIMUTH WI Bl BIA FIA 
ANGLE 

-5 -1.493 -j.330 -'.476 -1.?:;1 

-0 -1.248 -1.123 -i.20S -1.n19 

5 -1.1~1 -1.102 -1.091 -1.nl2 

10 -.q~3 -.875 -.980 -.qaA 

15 -1.006 -.928 -,.003 -1.1~7 

20 -1.073 -.965 -i.088 -1.5~4 

25 -1.105 -.986 -1.041 -1.4;8 

30 -1.114 -1.012 -1.138 -l.,c;o 

40 -1.lq4 -1.044 -1.181 -1.333 

50 -1.050 •• 933 -1.021 -1.2~2 

60 -.998 -.878 -.983 -1.111 

70 -.951 -.828 -.928 -1.102 

80 -.894 -.823 -.866 -1.0c;9 

90 -.799 •• 706 -.80A -1.079 

100 -1.035 -.872 -.914 -1.~~4 

110 -1.100 -.983 -1.114 -1.;,7 

120 -1.105 -1.047 -1.129 -1.~'6 

130 -1.330 -1.237 -,.315 -1.4a7 

140 -1.362 -}.330 -,.412 -1.4~8 

150 -1.406 -1.289 -i.339 -1.441 

160 -1.3nl -1.152 -1.213 -1.;~4 

170 -1.092 -1.021 -i.l00 -1.1 7 2 



30 

TABLE 1 (cont t 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 

AZIMlITH 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 -.394 -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 01 02 03 04 
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 
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TABLE 1 (cont'd) 

DYNAMIC HEAD = o .84 MM 0 f HG. 

DATE OF EXPERIMENT = Sept. 2, 1970 

ANGLES MEASURED IN DEGREES = -180 to Zero to +170 

POSITION OF TAP 

AZIMUTH C6 F1 F2 F3 F4 F5 
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 

-so -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 

-IS -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 C6 F1 F2 F3 F4 F5 
ANGLE 

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

0 - .901 -1.015 -1.444 -1.397 -1.383 -1.332 

5 -.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 
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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 = -180 to Zero to +175 

POSITION OF TAP 

AZIMUTH F6 F7 F8 F9 FlO 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 
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TABLE 1 (cont'd) 

POSITION OF TAP 

AZIMUTH F6 F7 F8 F9 FlO 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 
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TABLE 1 (cont'd) 

DYNAMIC HEAD = 0.85 MM of IIC. 

DATE OF EXPERIMENT = Sept. "") 1970 -t 

ANGLES MEASLJREIl TN m~(;REES = -180 to Zero to +170 

POSITION OF TAP 

AZIMUTH F12 PI3 F14 PIS FI6 
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 

-SO -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 

0 -1.320 -1.311 -1.262 -1.066 -1.130 

5 -1.231 -1.147 -1.000 -.847 -.839 
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TABLE 1 (cont'd) 

POSITION OF TAP 

AZIMUTH 
ANGLE F12 Fl3 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 

SO .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,Fs, 
F6,F7,F8,F9,F10,F11,F12,F13,F14,F1s,F16 MEASURED WITH 
RESPECT TO B1,B2,B3,B4,Bs,B6,B7,B8,B9,B10,B11,B12,B13,B14, 
B1s,B16. 

DYNAMI C HEAD = O. 84 Mf..l OF HG. 

DATE OF EXPERIMENT = August 31, 1970 

ANGLES HEASURED IN DEGREES = +90 TO ZERO TO -90 

POSITION OF TAP 

AZIMUTH 
ANGLE F1-B1 F2-B2 F3-B3 F4-B4 Fs-Bs 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 .172 .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 

5 .680 -.169 -.079 -.207 -.207 -.303 

0 .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 FI-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 

-SO -.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) 

DYN~\1IC HEAD = 0.86 HM OF HG. 

DATE OF EXPERHIENT = August 31 J 1970 

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

POSITION OF TAP 

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

5 -.068 -.051 .034 -.094 -.094 -.166 

0 -.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 
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TABLE 2 (cont'd) 

POSITION OF TAP 

AZHruTH 
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 ~ffiASURED 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 

5 -.094 -.091 .046 .057 

0 -.168 -.219 -.085 -.188 
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TABLE 2 (cont'd) 

POSITION OF TAP 

AZIMUTH F13-B13 F14-B14 F1s-B1s F16-B16 
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.FTo) FOR POSITIONS--W1,B1A,F2A,Dl,D2,D3,D4, 
C6,F1,F2,F3,F4,F5,F6,F7,FB,F9,F10,F11,F12,F13,F14,F15,F16 MEASURED 
WITH RESPECT TO FREE STREAM STATIC PRESSURE o 

DESIGN WIND SPEED = 120 M.PoHo 

DYNAMIC HEAD = 0.B4 MM OF HGo 

DATE OF EXPERIMENT = September 2, 1970 

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

POSITION OF TAP 

AZIMUTH WI Bl B1A FIA ANGLE 

-180 -31.2 -30.4 32.2 31 05 

-170 24.1 16.6 18.0 29 04 

-160 25.0 15.6 17.1 31.9 

-150 26.3 16.B 15.7 37.0 

-140 21.6 1200 10.9 42.0 

-130 20.1 11.1 9.7 45.3 

-120 10.6 .3 .4 40 00 

-110 7.0 3.6 2.1 44.2 

-100 5.4 4.6 4.2 67 0 B 

- 90 3.4 13.4 12.4 52 06 

- BO 17 0 0 20 0 6 19.7 26.4 

- 70 25.5 25.B 25.B 4.4 

- 60 29.1 26 0 B 2707 24,,9 

- 50 24.3 25.1 25.2 29 0 B 

- 40 7.9 7.6 6.B 16.1 
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TABLE 3 (cont'd) 

AZIMUTH WI B1 B1A F1A ANGLE 

- 30 12.2 10.7 11.9 2.8 

- 20 3304 30.2 34.1 25.1 

- 10 47.4 44.2 47.4 39.2 

- 5 -47 09 4207 47 .. 4 40.1 

0 -40.0 -36.0 -38.7 -34.6 

5 -37.9 -35.4 -35.2 -32.5 

10 -3009 -28.1 -31.4 -3004 

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 0 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 00 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 0 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 46.1 

150 45.1 41.4 43.0 46.2 
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TABLE 3 (cont'd) 

AZIMUTH WI Bl BIA FIA ANGLE 

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) 

DvNAMIC HEAD =0.84 M'-4 O~ HG. 

DATE OF EXP(:RJMENT= September 2, 1970 

ANGLES MEAC;UPf:D IN DEGREE'S =-40 TO ZERO TO .32 

POSITION OF TAP 

AZIMUTH 01 02 03 04 
ANGLE. 

-40 -Q.4 -59.5 -46,,3 -12.0 

-20 34.6 -7.6 12.8 17.9 

-15 22.5 -24.4 -2., 14.5 

-10 5.6 -43.9 -2S·1 '+.5 

-8 -5.2 -55.6 -37.e -8.4 

-6 -8.5 -59.5 -41.5 -8.8 

-Ie. -12.3 -fJ4.3 -48.8 -10.3 

-2 -12.7 -62.6 -49.8 -14.5 

-1 -1(\.3 .59.3 -47.3 -12.::' 

0 -13.2 -61.0 -50.5 -llt.2 

2 -14.1 -b4.0 -52.6 -17.8 

4 -18.3 -68.~ -5'·7 -l2.S 

6 -21.6 -71.1 -63.0 -29.0 

8 -25.7 -17.0 -7J .1 -37.6 

10 -2A.9 -11.7 -72.0 -41.& 

12 -J3.1 -d1.4 -17.3 -50.~ 

14 -33.6 -81.7 -78.5 -56.2 

16 -21.S -Q3.9 -60.1 -49.15 

18 -ll.1t -5~.2 "52.2 -39.3 
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TABLE 3 (cant '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 -29.1 

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) 
DVN,i4\41C n€AD =0. 84 t1M O~ HG. 

DATE OF ExpERIMENT.: September 2, 1970 

ANGLES MEASUR~D iN DEGR~E5=-180 TO ZERO TO +170 

paSlTtoN OF' TAP 

I1llf\1IJTi'1 C6 F 1 F'2 F''3 F 4 F5 
ANGLE 

-130 -34.6 -38.1 -3~.3 -;7. 4 -40.~ -40.7 

-170 -3q.4 -43.9 -*4.4 -1~.o -~~.~ -3B.5 

-130 -49.0 -49.9 -45.4 -44.5 -47.~ -45.4 

-laO -49.1 -~l.S .42.1 -41.5 -'9.7 -39.9 

-30 -~~.2 -53.1 -48.n -48.2 -4Q.O -~S.7 

-25 -4~.~ .50.7 -42.6 -4?9 -43.9 -40.9 

-20 -49.5 -52.4 -40.0 -3Q~1 -41.0 -~q.4 
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TABLE 3 (cont'd) 

POSITION OF TAP 

AZIMUTH C6 Fl F2 F3 F4 F5 
ANGLE 

0 -2S.Cf ·';2.6 ... '+6.3 -44.H -t..4.4 "'~2.7 

5 -21.4- -3"1.3 -S~.8 -CSc; • ~1 "'~S.9 -53.0 

10 -2.7 -31.1 -56.2 -5~.1 -S~.3 -49.4 

15 4.7 -26.3 -48.7 -47 .. 5 -45.7 -41.2 

20 5.1 -22.5 -45.0 -43. 0 -4('.8 -32.8 

25 q.9 -10.6 -30.0 -29.~ -2R.5 -19.5 

30 12.6 -.1 -18.9 -1~.7 -12.4- -4.6 

35 18.1 .LO.1 -7.2 -6. 4 6.1 5.9 

4U ~4.;) 19.2 4.'5 12.0 ]~.7 1.3 

.45 27.7 27.2 14.A 20.5 l~.q. 12.1 

50 3\).7 j3.2 26.1 23.R 22.7 17.7 

60 22.9 24.0 26.9 25.1 ?4.!:> 21.~ 

10 3.4 1.7 Zr.;.5 27.5 29.0 2'5.7 

80 -24.3 -~6.9 11.0 25.7 29.4- 27.2 

90 -48.1 -50.4 6.~ 1~.3 25.0 Z3.6 

100 -60.'1 -11.9 -S.o 9.1 16.4 19.1 

110 -48.2 -1514.4 -1n.o ~.4 9.6 11.5 

12() -~5.0 .. ~a.2 -18.2 -~.4 ."l 4.0 

130 -It 3., -~O.5 -23.6 -12. 7 -S.6 -3.3 

140 -46.9 -49.0 -30.1 -2~.2 -1':'.0 -13.2 

150 -38.8 -:'l.() -29.4 -23.0 -lR.4 -17.0 

160 - ·37.8 .. 39.1 -32.2 -27.0 -24.8 -22.9 

170 -33.6 ·';5.6 -31.1 -3e.O ·"9.Q -J2.0 
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TABLE .3 (conttd) 
DYNAMIC HFAQ =0.84 MM OF HG. 

DATE OF fXPEf~ T,..1ENT= September 2, 1970 

ANGlFc; ~Ft\SIlRfO TN Pr:GREES=-IAO TO 7FRO TO +175 

AZIMUTH F6 
ANGI F 

-lAO -44.5 

-170 -3A.O 

-) t;o -4.1. 7 

-140 -45.5 

-)10 -45.5 

-l?O -45.4 

-f...O -41 • -, 

-?O -4?? 

o -4A.7 

F7 

-41.1 

-44.1 

-47.0 

-4A.C:; 

-44.1 

-37.7 

-34.4 

-48.9 

-44.9 

-41." 

-41.9 

POSITION OF TAP 

F8 F9 FlO 

-45.0 -43.0 -42.8 

-:In.l -35.1 -35.8 

-1~.7 -35.8 

-44.6 -40.5 

-44.4 -41. ~, -44.0 

-43.0 -40.] -40.6 

-41.8 -39.3 -41.0 

-34.2 -31.6 -32.4 

-2R.7 -76.4 

-28.3 -28.8 

-34.1. -?8.R -31.2 

-40.~ -40.9 

-44.9 -42.9 -44.3 

-41.0 -41.1 -41.2 

-42.0 -40.2 -41.9 

-41.0 -38.0 -38.9 

-38.5 -36.] -38.9 

-43.2 -41.0 -42.5 

-47.R -43.9 

Fll 

-40.3 

-31.9 

-35.0 

-31.8 

-40.4 

-36.8 

-31.1 

-28.4 

-24.8 

-27.2 

-40.6 

-40.5 

-37.0 

-31.3 

-36.2 

-37.1 

-41.8 
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TABLE 3 (cont'd) 

POSITION OF TAP 

AZIMUTH F6 F7 F8 F9 FlO FII ANGLE 

C; -41.0 -43.4 -41.5 -1H.~ -39.1 -35.3 

10 -5?5 -41.1 -40.5 -34.0 -2H.3 -23.7 

15 -56.3 -SA.? -St}.4 -45.R -45.0 -38.0 

20 -23.2 -15.0 -11.7 -R.9 -11.S -12.9 

10 4.4 2.n -1.4 -1.6 -2.7 -5.5 

40 l?A 13.8 8.2 7.9 6.4 2.5 

SO 21.1 7.1.0 15.8 15.0 13.3 9.2 

60 21.8 29.A 24.0 22.5 22.4 17.1 

70 11.9 35.3 29.') 28.3 28.3 24.9 

80 ;>9.1 32.1 28.2 26.9 29.3 26.5 

90 J).] 35.5 32.5 32.] 33.8 31.4 

100 21.5 30.7 28.9 29.4 31.6 30.4 

Ito 20.5 24.5 23.0 25.5 28.8 26.6 

120 15.2. 1 7.? 11.7 ~O.2 22.4 23.0 

130 6.0 9.] 10.2 13.4 15.8 16.2 

140 -1.4 -1.1 -.2 5.0 6.0 7.7 

ISH -12.0 -10.e., -R.i? -5.1 -5.6 -2.7 

160 -20.S" -19.5 -16.7 -115.1 -16.1 -19.8 

110 -31 .3 -34." -34.2 -35.] -39.3 -39.7 

115 -43.1 -41.1 -45.2 -4S.3 -48.6 -46.3 
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TABLE 3 (cont'dJ 
DYNAM1C HE~O ~O.8S MM OF HG. 

DATE OF EAPER INENT= September 2, 1970 

ANGl.ES Mt.ASURED IN OEr,QEES=-180 TO ZERO TO +170 

~llMUTH F12 
ANGl.E 

POSITION 01=' TAp 

F13 F'14 F16 

-leo -46.3 -,q.O -42.0 -41.0 -43.2 

-170 -36.4 -3B.4 -3A.4 -3~.9 -36.9 

-l~O -41.4 .42.9 -3~.2 -36.2 -37.9 

-145 -45.b -~1.3 -43.8 -40.1 -41.2 

-60 -~l.S -'S.Q -42.4 -4j.l -43.9 

-~O -44.0 -49.4 -43.1 -40.3 -42.S 

-10 -37.4 -40.7 -3A.2 -14.8 -38.5 

-s -40.4 -41.0 -3a.7 -l6.2 -37.7 

10 -23.q -24.1 -20.3 -2;.4 -21.5 

20 -~.8 -13.0 -15.4 -14.4 -20.1 
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TABLE 3 (cont'd) 

POSITION OF TAP 

AZIMlTfH F12 F13 F14 F15 F16 ANGLE 
30 -6 • .1 -9.2 -ll.q -14.1 -20.':> 

40 ~.5 -.4 -4.3 -q.4 -14.7 

50 11.3 8.4 2.5 -1. 8 -9.7 

60 113.1 15.1 q.5 4.0 -4.7 

70 23.& 24.4 16.5 11 .. 2 2.2 

AO 2'1.7 30.4 23.1 17.9 6.1 

90 33.1 35.1 27.6 2i.3 14.0 

l~o 33.4- 36.1 30.4 2~.? 22.2 

110 213.0 32.3 27.7 2~.O 26.1 

120 22.b 25.2 22.1 22.3 23.7 

130 17.~ 21.5 li3.4 2,-.6 23.6 

140 to. :; 11.8 14.1 7.8 6.3 

150 -1.8 -8.6 -13.9 -l~.O -17.1 

160 -2t:i.3 -34.3 -35.3 -36.6 -37.6 

170 -40t:S.2 -53.6 -4q.~ -47.9 -49.9 
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TABLE 4 

ME4N PRESSURfS(lRS/S.FT.) FOR POSITION5--FI.F2.F3.F4.F5. 
F ~ • F7, F ~. F9. FlO. F II ,F 12. F 13, F 14. F 15. F 16 ME Ii SLJREO WITH 
~E5PFCT Tn Hl.R?R3.R4.RS,B6,R1,BA.R9.BlO.Bll,B12,R13,B14. 
Rlc:;.R16. 

DESIGN WIND SPEED = 120 M.P.H. 

DYNAMIC H[Af) =O.A4 MM OF HG. 

DATE OF EXPEQIMfNT= August 31, 1970 

AN(;LF-S "'iFASlJRE'O TN OFC,RFES =+90 TO 7.ERO TO -90 

AZIMUTH 
ANGLE 

90 

80 

70 

60 

50 

45 

40 

35 

30 

2S 

20 

15 

S 

0 

-S 

F1-Bl 

-66.3 

-52.5 

-26.9 

-8.0 

3.0 

7.7 

11 • 1 

13.3 

lS.9 

18.1 

23.0 

23.0 

21.8 

lS.4 

7.8 

POSITION OF T~P 

F2-B2 F3-B3 F4-B4 

-18.6 -5.0 -4.8 

-14.3 -2.2 -3.3 

-5.1 1.7 -.4 

-1.4 3.6 .9 

2.0 7.2 3.3 

-6.6 9.9 .9 

-8.1 .2 5.5 

-2.2 -8.4 .2 

-2.6 -.9 -6.7 

-5.0 -2.2 -7.0 

-3.0 -1.3 -7.4 

-4.5 -1.1 -6.1 

-S.4 -2.5 -6.6 

-S.S .3 -2.4 

-5.0 1.2 -2.1 

F5-B5 F6-B6 

-2.43 -4.49 

-1.96 -4.79 

-.09 -2.77 

1.59 -2.02 

3.84 .67 

3.93 .15 

2.06 4.49 

4.87 -.15 

-3.74 -.15 

-5.33 -5.02 

-7.30 -7.19 

-7.02 -10.18 

-6.64 -9.73 

-2.62 -S.91 

-2.15 -S.91 



AZIMUTH 
ANGLE 

-10 

-15 

-20 

-25 

-30 

-35 

-40 

-50 

-60 

-70 

-80 

-90 

F1-B1 

-.3 

-10.8 

-8.1 

-5.7 

-3.3 

-3.6 

-1.5 

-1.0 

-.6 

-1.3 

-1.2 

-3.4 

F2-B2 

-3.9 

-2.4 

-2.9 

-2.2 

-2.0 

-2.2 

-1 • 1 

-2.5 

-.4 

-.2 

-1.2 

-2.0 
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TABLE 4 (cant1d) 

POSITION OF TAP 

F3-B3 F4-B4 F5-B5 F6-B6 

.4 -2.2 -1.59 -5.09 

2.2 -1.9 -1.12 -5.02 

2.1 -1.0 -1.22 -4.79 

-1 .1 -1 .7 -1.68 -5.69 

2.2 -.2 -.47 -4.79 

1.3 -1 .2 -2.06 -5.69 

2.2 -1.4 -.65 -4.27 

1.0 -2.2 -2.25 -4.57 

2.5 -1 .2 -.47 -3.97 

3.3 -.2 .56 -2.99 

2.2 -1.4 .28 -3.74 

.7 -3.4 -1.78 -3.67 
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TABLE 4 (cont'd) 

DYNAMTC HI="AD =H.86 MM OF HG. 

DATE OF" EXPERTMENT= August 31, 1970 

"NGL£S MEASUPfO TN O£.f,REES=+90 TO l.FRO TO -90 

AZIMUTH 
ANGLE 

90 

75 

60 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

0 

-5 

-10 

-15 

-20 

F7-B7 F8-B8 

-4.2 -3.3 

-.7 -.1 

2.7 3.2 

6.5 6.4 

4.4 5.4 

5.8 6.6 

6.9 7.0 

6.2 6.6 

2.9 6.2 

-2.1 2.5 

-4.8 -2.5 

-6.0 -6.2 

-2.2 -1.6 

-.8 -1.5 

-3.3 -1.4 

1.2 2.6 

.6 1 .1 

.2 0.0 

POSITION OF TAP 

F9-B9 F10-B10 F11-B11 

-.7 -2.8 -3.56 

2.8 1.0 .27 

6.0 3.3 2.47 

9.6 6.9 4.30 

8.2 4.9 3.75 

7.5 6.1 1.83 

11.0 6.0 4.30 

9.7 5.6 4.20 

8.8 6.0 2.92 

6.3 5.8 3.47 

2.9 2.3 2.65 

-1.2 -2.2 -2.74 

1 .1 -3.0 -3.02 

1.0 -3.9 -1.74 

- .1 -3.0 -2.74 

4.8 1.8 .73 

2.9 -.2 -.27 

3.9 -.1 -1.46 

F12-B12 

-4.24 

-.44 

1.17 

3.22 

4.17 

3.44 

2.63 

.95 

2.27 

1.10 

-.44 

-4.61 

-5.34 

-6.29 

-7.60 

-4.17 

-3.58 

-4.39 



AZIMUTH 
ANGLE 

-30 

-40 

-50 

-60 

-75 

-90 

F7-B7 

.3 

-2.2 

-.2 

11.9 

10.2 

8.8 

F8-B8 

.7 

-2.2 

.1 

10.8 

15.2 

8.7 
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TABLE 4 (cont'd) 

POSITION OF TAP 

F9-B9 F10-Bl0 F11-B11 F12-B12 

3.4 -.2 -.18 -3.44 

1.3 -3.4 -3.20 -6.65 

2.8 -.9 -1.37 -4.61 

12.5 8.0 9.64 11.48 

20.1 16.9 15.13 14.70 

7.7 5.0 6.99 7.46 
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TABLE 4 (cont'd) 

DVN/UJITC Hf--AD =O.P6 MM OF HG. 

DATE OF EXPERTMENT= August 31, 1970 

AMr,LES MEA<;IJRED TN OE(;~EES =+90 Tn ZEQO TO -90 

POSJTI(\N OF TAP 

AZ I~I'TH F13-B13 F14-H14 F15-H15 Flb-lil6 
ANC;LF 

90 3.9 7.7 18.8 66.0 

RS t;.6 9.0 21.6 10.0 

AO 5.8 10.2 21.6 69.6 

75 6.7 II • 1 21.8 58.1 

70 R.O lI.S 19.0 45.1 

('5 8.0 J2.1 19.5 42.8 

lin 1).4 10.5 19.8 31.4 

C;S R.O 17..1 19.6 34.6 

50 R.1i 12.2 18.3 31.3 

45 9.0 12.2 18.4 29.2 

40 7.3 9.4 17.2 23.8 

35 5.2 f>.l.) 12.2 17.6 

30 7.S 10.7 14.5 lR.2 

25 7.4 9.9 12.9 13.1 

20 5.3 5.0 9.3 8.9 

15 ".'5 6.6 H.O 8.8 

10 2.3 2.5 6.5 3.9 

5 -3.0 -2.9 1.5 1.R 
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TABLE 4 (cont'd) 

POSITION OF TAP 

AZIMUTH F13-B13 F14-B14 FIS-BIS F16-B16 ANGLE 
() -S.4 -7.0 -2.7 -6.0 

-s ] • t1 -1.1? 4.1 -1.8 

-10 -.2 .4 3.7 -.3 

-?O -.5 -.7 1.0 -2.7 

-1fl ? 1 1 • 6 6.8 -.4 

-40 1 .2 -.3 5.6 -1.9 

-SO .6 -.4 3.6 2.1 

-~o 1 • 1 1.7 5.7 3.7 

-75 I.A 2.0 5.4 6.7 

-QI) -.6 -1.3 2.5 3.0 
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TABLE 5 

Peak PRESSURE CnEFFICYENTS Fn~ PO~tTlO~S--Wl.BlA.~2A.Ol. 
02,D~'04tC&.Fl·F2'F3.F4.FS.FA.~7.~~.F9'F10'F11'F12.Fi3. 
F14.FlS,F16 MEA~JREO wITH RE~cECT TO FREE ST~EAM STATIC 
PRESSU~E. 

DVNA~IC HEAD .0.84 MM OF HG. 

DATE OF EX~ERIMF.~T= September 2, 1970 

ANG~ES MEA5UR~D IN DEGR~~S =-lBO Tn ZERO TO +110 

PI')SITIOM nF 1A" 

AZIMUTH wi 31 qlA F1A 
ANGL.E 

-180 .856 .757 .888 .7n9 

-170 .716 1.043 1.208 .7Q9 

-160 .461 .761 i.193 .A17 

-150 .392 .805 1.203 .~.1 

-140 .343 .690 1.172 .~l~ 

-130 .359 .649 1.108 .4~5 

-120 .254 .665 .960 .416 

-110 .245 .592 .888 ,4?7 

-100 .299 .700 1.011 .3~9 

-90 .216 .~08 ,764 .~~l 

-80 .080 .246 .4B3 .~~R 

-70 .064 .101 .101 .n79 

-60 .066 .071 ,032 .n~7 

-50 .051 .070 .061 .ri~8 

-40 .102 .096 .095 .nA5 

-30 .067 .010 ,OA3 .~~2 
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TABLE 5 (cont'd) 

POSITION OF TAP 

AZIMUTH WI BI BIA PIA 
ANGLE 

-20 .086 .llt3 .149 .211 

-10 .200 .160 .203 .270 

-5 .211 .203 .181 .~C:;O 

-0 .226 .223 .235 .~~O 

5 .2~0 .268 .299 .t.. 'U} 

10 .378 .303 .335 .r;Q5 

1S .396 .404 .580 .qC:;7 

20 .284 .324 .388 .7Q8 

25 .267 .235 .331 .7QO 

30 .210 .223 .233 .5':;4 

40 .121 .125 .182 .4'-1 

SO .2~2 .258 .293 .~Oo 

60 .195 .217 .219 .2~q 

10 .204 .191 .229 .'-~1 

80 .131 .201 .211 .;1.0 

90 .200 .308 .321 .443 

100 .216 .203 .276 .';76 

110 .379 .426 .521 .774 

120 .3"9 .261 .366 .Q~8 

130 .439 .309 .365 .~C;9 

140 .b15 .521 .'532 .AQ4 

150 .309 .413 ,1500 ,~7A 

160 .548 .544 .779 .4#;8 

170 .3~3 .389 ,315 .~6.9 
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TABLE 5 (cont'd) 

-. -. r _, •.• _ 

Po'S I T-t (iN OF TAP 
- .-.---. 

~ZIMUTH 01 02 D3 0" 
~NGLt: 

-40 • "-"'4- .Jqi. ."~6 
1 • 25-.---~···---·· -_. '---. --

-20 .2~9 .445 .7~S .736 .-----------

-15 .3:lt) .4dU .~U~ 1.012 

r~" -. ;"-10-- .4~o .42f-·· -- :-9u6 .... -'1-;Xi7 

-8 .~~b .47\ .935 1.3&1 
--,,-.-,--- ---- .... "" .. ~- - --- .-._-. - -- .. ----.. ......... .-.....-._ . 

-6 .~u~ .C.3h . 87 8 1.324 ... -.'tr-~8 .5!lS .93.1 . l-~---.--.-.---------~. -

-? .:'~4 .S9? ."~6 1.lAn 

.soo 1.29E; 
.. - --- ~. ----,-------------".-------

-1 .t)i)7 .. ","'1 J3 

0 .5~9 .. ~l~ .. 7::).:; ] .?~_l~. -----._-,.---- -~ .. ------

f> .521 .:'66 .8~5 1.34<-8 

.- -.---
4 .521 .509 .754 l.111 

~, .~J.l .61'.., .818 1 .4~1 

8 .... 02 .451 .64 6 1.186 

.41-81 
-- - -- --- . -

10 .402 .6~5 1.v76 

12 .q.?2 .5':18 .626 1 .U74 -- -- -- ------

14- .3'::5 .561 .634 1.078 

1~ .4tI'3 .5~8 .185 
- -- ---

1.\J7/o} 

IP .466 .SD) .106 .812 
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TABLE 5 (cont'd) 

POSITION OF TAP 

AZIMUTII D1 02 03 04 
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) 

DYNj.\i"l.1 t- HE-AD .=0.84 MM ()F '-'G. 

DArE OF EXPE.RIMENT: September 2, 1970 

At\GL.t:5 MEASu~€.D .IN Ot.r;HEES=-180 TO ZERO TO +.170 

tJOSl r 1 ~)~ OF rAp 

AZIMUTh C6 fl ~2 F3 Fit ~5 -
ANGL.E 

-it3G .601 ~.419 .~d7 .740 .~6't !657 

-11U .:')04- ~.~19 .728 .71'+ .5~8 !596 

-160 .101 .419 .522 .8S~ .435 !26d 

-i56 .048 .4J.9 .586 .516 .439 !391 

-i ... O .043 .41,-.1 .413 ,S2d .551 :342 

-130 .00,. ~~i9 .684 .461 .58:' .470 

-J.ZO .'+11 !~19 .445 .38tS .~23 :267 

-lOS • r0 4 ,4J.9 .,+52 .328 .3f?& !454 

-'JQ .5l2 !~1'1 .296 .265 .198 :22& 

-75 .420 ..... 19 .246 .213 .219 !265 

-60 .251 ..... 19 .239 .23.3 .20.=s .!2Q5 

-50 .172 .419 .134 .112 .14't .138 

-40 .233 .4J.9 .214- .219 .19J. !l.,l 

-35 .235 !~19 - .162 • 159 .140 !l~~ . 

-30 .31\) .4J.9 .300 .229 .280 :226 

-25 .4S~ ~~19 .l52 -240 .341 !216 

"20 .421 !~19 .214 .2J~ .24~ !?f)~ 

-15 .976 .4-19 .~15 .386 .,*30 .351 

-10 1.178 .419 .490 _.l8tt .34'+ :361 
~ 



AZIMUTH C6 
ANGLE 

-s 1.432 

0 1.678 

5 1.630 

lv 1 • .1.71 

15 .946 

2'0 .70? 

25 .'+01 
.. .,~"'~~~,.,;,<.-- .. ,..,.~ .. " 

30 e.l.41 

l5 .0'74 

40 .048 

.. 5 .067 
". 

50 .Q44 

60 • OSO 

70 .298 

8'0"--~" .245 

90 .~O5 

lOU .454 

llv .3.35 

~?ij .273 

.L30 .':;30 

140 .206 

150- .325 

160 .~ll .. 

J,10 .664 
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TABLE 5 (cont'd) 

POSITION OF TAP 

Fl F2 F3 F4 FS 

!'.t'1Q .4l11 .330 -342: 
1..;'_, ,_".: , 

.419 .44'1 .333 !,30l 

.419 ."''';0 .36t: !,385 

.419 .ltS7 .32" !.293 

!.,!19 .ZSS •. 54~ !S93 

.419 .2{J~ 

~~!9 ,~} ?6 

!~19 .114 

e!19 --;fo": 

.-'19 .134 

~~19 .lb3 

,!~19 .019 
':...... - .;", 

!'!19 .009 • 0 6 '7 ' • ()'~~." .___~lQ!~:_~c:;'~'·,'~_ . 

.~19 .Od5 

e'!19 eOb2 

.082 

'. "0'76-

.067 

!,!,J.9 .155 

! .. 19 .239 

!~19 .184 

!,!19 .1:'5 

~419 .200 

.~19 .203 

!.!19 .478 

!,l+19 .515 

~~I9- .720 

.le1 

.115 .086 !.O.89 
_, __ ._w._~~_ .~.~ ____ . 

• 1 S 5 .120, ". ::!:'I:I>~ ::)"\t:-:;: 

.11S 

.223 

.209 

·351 

.578 

.538 

.,~Q~ 

.11:,-, 

.210 

.3~I 

.53J. 

.13(f. 

:.::. :~.:-

. _!..Oit .. _

!219 

!l:~!;' 



.. ;:'.~'-"" 
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TABLE 5 (cont'd) 

O'YNAM1C HEJ~_O =I().~~ tJlM OF tiG. 

OA!~ OF E.~PER It'1ENI 4: September 2. 1970 

ANG~~S M~ASUREO IN DEGREE~=-laO TO ZERO TO +115 

AZ-\MUTH F6 
ANG~E 

.!~~.- ;as!t 
-170 ~~.3 

-160 .~83 

..; 1"50' ----- ;4;86~ 

-140 
.,._:'''.'..f.'':''-

.255 

-.L30 .551 

~l?O .~t8 

.. ~llU ~~it! 

-90 .2138 

-85 
,-

.·-~S.9-' 

-75 !2~~ __ 
.. 

-60 .258 

'-4$'" .1'S-a 

-30 .?6~ 

-20 .379 

-15 .416 

-10 .353 

-5 • 299 

0 .'+39 

!?O1 
!~~O , -

.~lO 

-!2-()S --

.t!26 

!.SOO 
-. 

!~!6 

_ ~l~9_ .. 
!193 

!?Z-O 

.!~~5 

!252 

!?~2 

.!201 

~~7S 

~.~80 

!!14 

!417 

!~52 

.-
PoSITION OF TAp 

Fe 

.626--

.379 

.735 

"~3If' 

.338 

.SSt> 

.-.]53 

.3b8 

.2~3 

.166 

.245 

.267 

.159 

.203 

.267 

.'+26 

.436 

.3~6 

.3d9 

~~&9: 

.363 

.410 

-112 . 

.360 

FlO 

'.~~J 

.560 

'-"Tl31'-:-~' -;237~"--'-'~. : ... -~~ 
',«: - -'v, 

~-.. ~)~I~L~,135i::L,~~t_~::L _ 

.283 

.217 

.4,1":, 

.360 

.314:1 

:.228 

.. ! 31~. _. __ ~__ _ ... ~ __ , . 

!.33d 

.! 453----- _._-



[: .. ': 
" 

AZIMUTH 
ANGLE 

5 

10 

1'5 

20 

30 

60 

90 

F6 F7 

.~18 ,!!~O 

.~89 !?3v 

.4t86 !::>O9 

.891 1~~44 

.03"1 _!~S5 

.156 

.054 
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TABLE 5 (cont'd) 

POSITION OF TAP 

F8 F9 

.312, .349 

.802 .a33 

.547 .621 

.961 .893 

.646 .82'+ 

.l~l 

.013 .058 

FlO 

.~,?O 

.96~ 

.61~ 

1.130 

.101 

.073 

'~"'--'-""-l~O-u -- -~-o 5~-"-"-"~-\)50-' _._- -.-nG::o -'-'--"'~~~0T:JESJ 
, ' -. . 

110 

J~U 

15u 
- ----,.,--,-. lou 

~?~ 

.1.75 

• .1.0b 

.!,1~8 

.314 

.649 

.~40 

.674 

!~3S 

!~4c 

~~~ 7 

.331 

.8.33. 

.545 

.~.O} 

.432 

.350 

Fil 

.! 34:1 _____ .. _ 

1!249 

- .~ 735 

!959 

~,012 

!085 
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TABLE 5 (cont'd) 

DYNAMiC HEAD :O.8~ MM OF HG. 

DA!E OF E"PE.R I r"lEf'4T = September 2, 1970 

ANGLtS M~ASURED 1N OfGREES=-lAO TO ZERO TO +170 

Al~MUlr1 f12 
AN\:Jt..t: 

-lth" ."405 

-.170 • .J50 

-Sov • ..i30 

-145 • t!3"8 

-130 .l94 

-10:> .3t':l 

-90 .~b'" 

-1:' • 'frO , 

·of) .239 

-50 .284 

-40 .404 

-3v .297 

-20 .388 

-1~ .431 

-10 .556 

-5 .388 

0 .067 

S .924 

10 1.196 

PostTION OF TAP 

F14 F15 

.,,503 .389 .~ -:fs~r:--: '-''.'-~ ~~'i:---------' ._,.,-

!,~b5 .21:'4 .239 ~~?? 

.... ~16 .225 .233 .424 

!229 .lrl .14tf ,·------;213 

.266 .206 .189 ~ .. ~~.~-~,- ", 

!~l~ .336 .248 .258 

!~42 .282 • 28 r-'" ~. ""'i3:t;8-

.E>46 .'+rO .455 , •. ~"L~ 

.~o8 .321 .35"l .'+80 

.'t78 .301t .293 ":'4 ?8~-------

.404 .'+14 .555 .514 

.40b .208 .491 .~!c 

.451 .431i 
_._---

.!I+bl • '+ 'r 1 

!.546 .357 .363 .36b 
~- .,._-- -.... -~-

.'rOB .J*3 .Sl~ .38~ 

!522 
-_ .. _----, 

.460 .42'+ .380 

.948 .673 .S5ts .~7,+ 

!.~66 1.095 1.062 1.242 

1 ~,234 1.108 
. -< -~ ... --,-- , 

1.1~O 1.O3~ 
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TABLE 5 (cont'd) 

POSITION OF TAP 
----------------------_ .. _---

AZIMUTH 
ANGLE 

20 

30 

40 

sO 

60 

F12 

1.015 

• T87 

.,'tS4 

e'to2S 

.367 

F13 

I! lS1 

.79'; 

.:8-13 

.588 

.380 

F14 F15 F16 

1.104 1.00c 9-S6 
.~ .. -.--

.842 -855 .~?O 

'.618 • S9d .8~ .. 

.5'39 ~5Sb .F.t4o_ 

.510 .43'1- .?52 

1-'0'- '-~-~-2l~" -!~2.9---'--.. -· ~i.4i -"'.-409- ~--~~a66-···--' -.-

90 

100 

110 
~ .. ~ 

120 

136 

.\.50 

16D 

.215 
_., •• ~ .... .,'1' ., __ ",-

• uS8 .{)94 

;046!1~4a 

.046 -;'! ~86 

.056 .\)26 

~-'6)1- ! '!.1 j .. 

.141 • .1.34 

.197 -326 .5!5 

ev6S .-186-- ;~~9 

.045 .045 - ,:'14t!, 

.v26 .02~ .0~3 

.OS3 .OSb .063-.:' 

.196 .212 .Q7~ 

.346 .056 .061 

.268 -220 .210 
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TABLE 6 
PEAX PRESSURE COEFFICIENTS FOR POSITIONS--Fl,F2,F3,F4,F5, 

F6~F7~F8·,F9~FIO~Flf,·F12~FI3~·1'14,F1S,FI6··MEASURED·wrnr----_ ... ---... 
RESPECT TO 81,82,83,84,85,86,87,88,89,810,811,BI2813,BI4,815,BI6. 

DYNAMIC H~AD =~.~! ~1M OF riG. 

DA!~ OF t;..~PER I ."iENI = August 31, 1970 

ANGL.ES Mt;.ASURED IN O~GREEsa+90 To ZERO TO -90 

---.-~,~--.. ~----, 

~OSITION OF TAP 

AZIMUTH FJ.-Bl E2-B2 F3-B] F4-S4 ~S-B~ ~6-B6 
AN~~E-

90 !63.~ .254 .131 .O~O -',055 ····-·~O4·8-

~~ .446 .134 .063 .0~4 .C!!~ .' O~?_._ 
10 !lbd .036 .031 .0~2 .0.1+ .042 

60 It 028. .032 .038 ·,'O~6'-·-'--.~--: .10S· 

50 .04~ .111 .131 .1?2 .1;~ .It'!..._ 

4S !OS1 .139 .216 .2~6 .28~ .239 

~U ~O4~ .214 .518 .3~() '. "--;~!!~~----;3-3~ ., 

3S 1t04~ .201 .483 • 458 ~~61 ... ....•. ~59-. __ , 

30 .. 06~ .203 .532 .7?1 .~~~ .143 

25 .114 !152 .351 . .7~O . --~130-'--"---~ 77~/ 

20 • 239 !2~8 ,595 .6?1 .909 ... ~11~ - ... -
-15 ~19S .254 .318 .487 .531 .765 

5 .295 .284 .386 .3~2 .;;~ .4'~ 

" .532 .3~S ,322 ,2~3 ,~~~ , .. 3.~ __ 
-5 .61~ .432 .241 .1rl ·?9~ .176 

-10 !78~ .420 .219 .144 .~~9. . -",200 --
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TABLE 6 (cont'd) 

POSITION OF TAP 

AZIMUTH FI-BI F2-B2 F3-B3 F4-B4 FS-BS F6-B6 
ANGLE 

-15 1!O5! .410 .223 .236 .~~~ .157 

"'20 ~.67? .191 .l'a1 .207 .22~ .228 

-2:- .27~ .191 .1B~ .169 .21~ .251 

-3u !315 !.1 2 1 .150 .1 ra .l~l .16~ 

-35 .2~~ .125 .141 .201 • .1.91 .141 

-40 ~20? .281 .265 .168 .?~5 .286 

-50 !286 !.102 .191 .137 .245 .255 

-60 !20? .421 .261 .2?4 .309 .245 

·70 !312 !238 .241 .226 .-ie-f- .216 

-80 !5?~ - .209 .303 .,0,6 - ·~l-~- .2,$_ 

-90 !39~ !316 .3~4 .316 .~~~ .201 
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TABLE 6 (conttd) 

I)XNJ:'M1c HE-AU =~.~~ Mivl OF Hu. 
DAlE. OF E.APER I'~E~!= August 31, 1970 

AN\3\..ES Mt.l4suREO IN DEGREES=+~O TO ZERO TO -90 

POSITIO", OF rAP 

AZ.J..MOTH f7-87 ~. a- 138 r9-a9 flu-BIO tll-BII F12-B12 
4 NSI..E. 

'70 .O .. d .051 .iJS4 .O!)4 ;~b~'" .079 

75 .040 ~O~O .014 .o~a .131 .162 

cO -15! .1/4- .201 .c.?2 .Jl~ .352 
___ • ____ ~_._ .. _____ ~'"'"w __ ~ __ ~ ___ ~ 

50 .272 .242 .t97 .322 .~'+~ .361 

1+5 - .2t)? .359 .175 .309 .~,8~. .472 

40 .332 el+79 .'t-20 .,+"4 .459 .S2~ -

.419~ . - - ----.----~--, --~ -,--35 .46'+ .550 .5Q'" .57;~ ~561 

30 .7?~ .722 .660 .044 .!~~, !791 

25 1.081 1.QbO 1.064 .8402 .71+.1 ",860 

20 J.-13'+ l.]lt2 .1..214- 1.112 .~1,! 1.022 

15 .i.~140 J..269 1.187 1.1~2 l.?,ll 1.131 
10 .725 .795 .956 1.v3J !.OJO 1.09Z 

5 -588 .i..OSl 
., 

~~,--~--- ._-
.5ti~ .738 1.105 1.427 

0 -339 .678 .5~3 .5tJ4 .4dJ. .624 

-5 .298 .3J.5 .405 .44 3 .400 .530 

-'10 -252 .361 .385 .4~O .470 
... __ ._w __ • __ ... ," __ ~_~"'" ~ 

.516 

-!S -412 .4?6 .6(}7 .4~3 .~'+~ .477 

-20 .20? .182 .238 .,;92 .J~7 .401 

-30 .362 .446 .422 .3~,,! .3b~ .561 
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TABLE 6 (cont'd) 

POSITION OF TAP 

AZIMUTH F7-B7 F8-88 F9-B9 FIO-B-IO FII-Bll F12-B12 
ANGLE 

~'tO .248 .254 .367 .",53 .'+0"7 .393 

-sO .266 .311 .238 .,+3'1 .221 .252 

-60 .370 .338 .390 .2"'8 .3{)1 .. 358 

-15 .319 ... 73 .625 • 5~'7 .1+7! .458 

·90 .273 .271 .241 .155 .2J.tt .232 
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TABLE 6 (cont'd) 

.O-YNA~IIC H~~Q~Q"d1:J MM Of H.G •... _ 

.DATE OF EXt:»ERIMENT= August 31, 1970 

ANGLES MEASURED· IN OEG'REES -=+90 'Yo ZERO TO····.:.:9·O'·-- _. --.----- .. 

POSITTON OFT,iP 

AlIMUT~ Fl~-613 
ANliLt:: 

90 

85 

80 

75--' 

70 

oS 

60 

S5 

50 

40 

35 

30 

25 

20 

15 

10 

s 

o 

~-lOO 

• .135 

.172 

.194 

.295 

- .~06 

.~5S 

.~06 

1.508 

.-950· 

.191 

.26] 

.289 

.382 

.473 

.490 

.490 

.681 

.658 

1.102 

1.lSS 

1.132 

F1S-SJ5 

--.305 .-

~~14··· 

.621 

.701 

.tsf 

.1.D28 

1.13J 

J..16ft 

.645 
~ .. :, ... ~~-~.:. 

___ ~~A __ ... ____ --"-. __ ~. __ . ___ . ____ . 

.820 

.113 ___ _ 

.759 

1 ; tiT,.- -------~--~ -~.-~---.. -... 

• 7~1· 

1.018 

1.494 

1.430 
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TABLE 6 (cont 'd) 

POSITION OF TAP 

AZIMUTH FIS-BIS F14-B14 FIS-BIS F16-B16 
ANGLE 

-5 .5G6 .SifoB • "''to':'' .295 

-10 .231 .432 .21'5 ·]':>3 

-20 ' It 21l .291 .355 .5'>7 

-36 9~49 -379 .420 .b11 

-40 .. 57 0 -601 .b88 .661 
." ... ~ '~'-~' - "----,-

-SO .21.8 .309 _49~ .8'+3 

-00 .33'1 .392 .426' .510 

-1& .~12 .432 .31~ .:596. 

• ~8.9 .39~, 
.... ----~,. -~ -.--- -"-.... ~--.- -

-90 .3°8 .1+90 



77 

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 

AZIMl1I'H WI B1 B1A F1A ANGLE 

-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 3.05 2.73 
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TABLE 7 (cont'd) 

AZIMUTH WI B1 B1A F1A ANGLE 

- 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 

- 5 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 

2S 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 4.39 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 



AZIMUTH 
ANGLE 

160 

170 

WI 

17.58 

11.65 

79 

TABLE 7 (cont'd) 

B1 

17.45 

12.48 

B1A 

24.99 

12.03 

F1A 

15.01 

11.20 
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TABLE 7 (cont'd) 

DaTE nF eXPERTMENT= September 2, 1970 

J\NGLfS MEASURELJ IN DEGREES. =-40 TO ZERO TO ,..32 

AztMUTH 01 
ANGLE 

-15 

-10 

-8 

-2 18.0~ 

-1 

o 

4 

12.91 

10 

12 

14 10.44 

IA. 

-., -

()2 

15.11 

19.18 

18.01 

19.1~ 

16.14 

D3 

?4.14 

~4 .19 

.20. 73 

25.17 

D4 

32.47 

41.64 

35.65 

34.;1 
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TABLE 7 (cont'd) 

POSITION OF TAP 

AZIMUTH 01 02 03 04 ANGLE 
20 1",.94 12.30 17 .. 22 (!J..QJ. 

22 9.39 9.96 U?44 11.73 

25 5.8n 7.02 9.17 15.30 

2~ 9.73 9.73 14.04 16.28 

32 9.54 9.59 7.44 9.26 



82 

DYN~~lC !"fEAO 
TABLE 7 (cont'd) 

=0. 84 Mfv~ at: HG. 

DATE Jr' E,,(ilER!ME\JT= September 2, 1970 

~Nr,i..F.S ~1EA SU~E.i) IN DE(~t?f:ES::"l ~" Tn ZERO TO +170 

POSITII')f\I OF TAP 

~l I ,~u fH C6 Fl F2 F; F4 FS 
ANGLE 

-J.80 19.27 13.43 )1.67 24.t)O 30.Q2 21.01 

- J. '11) 18.11 13.43 ~3.34 24.84- lS.AS 19.13 

-160 22.69 13.43 16.75 2A.40 13.94 8.61 

-15u 20.77 13.43 18.81 16.:;6 14.0d 12.154 

-140 20.63 13.43 15.16 1.s.~~4 17.68 10.91 

-1'30 19.37 13.43 21.94 14.78 18.1& 15.27 

-1;'0 13.38 13.43 14.27 12.44 13.57 8.57 

-10 5 22.60 13.43 14.50 lO.G3 11.74- 14.56 

-90 16.42 13.43 9.50 8.t;1 6.36 1.26 

-15 13.66 13.43 7.Ql 6.A3 7.02 9~13 

-60 8.23 13.43 7.(:.7 7.49 6.50 6.59 

-50 5.52 13.43 4.30 ~.AO 4.63 4 •• 'Z--

-40 "' .49 13.43 6.88 7.(12 6.13 S.RO 

-35 7.53 13.43 5.19 5.JO 4.49 4.64 

-;0 10.25 13.43 9.64 7.34 9.11 7.26 

-25 14.14 13.4) 8.09 7.91 lO.Q5 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 15.12 12.10 11.04 11.56 

-5 45.~4 13.43 15.44 11.88 10.57 10.97 
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TABLE 7 (cont'd) 

POSITION OF TAP 

AZIMUTH C6 FI F2 F3 F4 FS ANGLE 
0 50.62 13.43 14.41 1? .. ~2 10.~7 9 .. "6 

~ 52.30 13.43 13.dO 14.08 11.60 12.35 

10 37.5" 13."'3 5.99 A.f\S 10.48 9.19 

IS 30.36 13.43 8.28 9.=.9 17.36 19.01 

20 22.69 13.43 6.09 15.6.4 23.20 ,J.~.2.6 

~~ 12.~7 13.43 5.66 8.75 16. 4 2 18.71 
---.--< 

3\) 4.54 13.43 3.65 7.72 14.50 19.20 

3:' 2.39 I3.c.3 3.32 12.;1 11.17 19.46 

40 1.54 13.43 4.30 13. r)1 12.q6 13.77 

45 2.15 13.43 5.24 1;.~4 9.59 8~7i .-

50 1.4-') 13.43 2.53 4.77 5.47 S.·~8 

60 1.59 13.43 2.20 2.,5 3.04- 3.44 

70 ~.S4 13.43 2.71 2.~2 2.15 -~" -'-1~j8-' 

80 1.80 13.43 2.62 2.43 2.'57 1.20 

qO 13.01 13.43 4.96 3 .. ~8 2.11 2.92 

Ino 14.55 13.43 7.~7 3.10 2.76 2.84 

llU 10.7et 13.43 S.~9 4.~6 3.~4 3.59 

12!) B.7::» 13.43 4.96 ~.1" 3.32 3.11 

130 10.51 13.43 8.33 7.1'''' 5.61 '7 ~'O4 

140 o.6~ 13.43 8.42 6.A·~ 6.74 5.05 

l~O 10.4.3 13.43 15.34 11.';17 11.46 11.64 

160 13.19 13.43 16.S1 18.C:;3 17.,,3 17.52 

170 21.29 13.c.3 23.11 17.~6 23.53 18.75 
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TABLE 7 (cont'd) 

DYNA~IC HEAD =0.84 MM OF HG. 

OATE OF EXPER TMENT= September 2, 1970 

ANGLES MEASURED TN DfGREES=-180 TO Zt:RO TO +1"15 

POSITION OF TAP 

AZI~UTH F6 F7 FA F9 FlO FII 
A~IGLE 

-180 28.35 22.69 ?0.07 16.33 12.07 11.86 

-170 20.61 11.42 12.16 11.65 11.46 7.93 

-1(,0 15.4q 19.56 23.58 14.08 17.96 12.84 

-150 i5.58 A.51 9.96 1.86 8.42 8.31 

-140 R.19 }3.flo 10.A5 7.49 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 9.0A 11.60 14.18 6.47 

-85 5.10 7~06 5.33 6.32 7.81 7.41 

-75 A.14 n.27 7.86 7.58 8.75 10.67 

-60 8.28 8.09 8.56 7.63 9.08 6.92 

-45 5.05 7.44 '5.10 5.61 6.78 7.52 

-30 8.42 10,.64 6.50 5.52 4.96 3.67 

-20 1?16 12.02 8.56 8.33 6.91 1.30 

-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 F6 F7 F8 F9 FlO FII ANGLE 

-5 9.26 13.3A 12.40 11.04 11.74 10.85 

0 14.0R 14.50 12.49 12.63 12.16 14.52 

5 10.20 13.15 10.01 11.18 11.88 11.12 

10 lA.90 74.05 75.73 ?6.71 30.97 40.08 

15 I5.SA 16.33 17.54 19.9] 19.60 23.58 

20 2A.5R 33.50 ,10.83 28.63 36.26 30.16 

30 20.44 27.42 20.13 26.43 22.50 11.40 

40 11.15 10.16 15.9S 14.69 16.19 15.72 

50 6.46 q.17 8.89 9.31 13.33 14.45 

60 5.01 3.79 4.21 4.68 1.12 9.66 

70 1.96 2.67 2.81 4.49 5.33 5.99 

80 1.92 2.29 2.1)7 2.20 2.76 3.14 

90 1 .73 1.92 2.34 1.87 2.34 2.32 

100 1.73 1.S9 1.87 2.15 2.29 2.06 

110 2.06 2.43 1.6R 2.29 2.48 2.02 

I ?O 3.42. 2.4A 7.34 2.2n 3.42 2.73 

130 3.04 3.27 2.67 2.85 3.56 2.88 

140 5.3A 3.56 4.30 4.02 4.82 3.71 

1£;0 10.06 lO.7f- 10.81 13.15 11.23 13.21 

160 20.82 20.58 ?1.33 23.39 ~3.39 18.49 

110 ~6.q5 29.43 ~6.71 13.05 14.36 11.83 

175 !1.61 lA.67 17.50 1].8'5 15.06 12.76 
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TABLE 7 (cont' d) 
DYNAMIC HEAU =0.85 MM OF MG. 

DATt. OF' EXPERIME\JT= September 2, 1970 

ANGLES M~AsuRED IN DE~R£ES=-18~ T" ZERO TO +170 

POSITION OF TAp 

AZI,."UTH F12 F14 
~NGl.~ 

12.48 

8.78 

-160 10.S~ 10.13 7.21 

-14=> 7.63 5.50 

-60 

-50 

-30 

-20 

-15 

-10 

.5 

o 

I " 'J 

6.61 

10.S,," 10.22 10.17 

lO.9b 

12.44 ]4.79 15.12 

13.82 \7.52 11.47 

17.85 1~.08 11.00 

21.41 30.42 21.59 

29.64 ~~.98 35.14 

38.37 3~.58 38.19 

32.55 30.94 35.41 

10.22 

11.407 

9. ~O __ .12...11 

14.F)1 21.78 

11.51 15.40 

9.39 ,15.35 

17.;0 16.5J. 

IS.77 8.74 

14.47 14.05 

11.~S 11.74-

1~.~4 12.34 

13.59 12.21 

17.~9 24.93 

34.n7 39.85 

35.;5 33.20 



AZIMUTH 
ANGLE 

JU 

40 

50 

60 

70 

RO 

qO 

100 

110 

120 

130 

140 

150 

160 

11iJ 

FI2 

11t.So 

13.64 

11.1q 

1.S5 

1.8f; 

14.01 
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TABLE 7 (cont'd) 

POSITION OF TAP 

FI3 

2&.08 

18.86 

10.54 

&.89 

3.01 

1.53 

2.71 

.83 

4.30 

13.45 

13.22 

12.11 

FI4 

27.00 

17 .29 

14.33 

10.26 

2.ra 

1.71 

6.?9 

11.10 

8.60 

FIS 

1Q.,Q 

17.R5 

13.c;2 

13.13 

FI6 

28.66 

27.14 

24.13 

27.79 

23.26 

18.45 

2~,.~3 

2.27 
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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,B10,811,B12,B13,814,815,8160 

DESIGN WIND SPEED = 120 M.P.H. 

DYNAMIC HFAO =O.R4 MM OF HG. 

OI\TE OF EXPERIMENT= August 31, 1970 

At>..HiLES MFASUP.F.O Tt\J flFC,REES=+90 TO lFRO TO -90 

AZIMUTH 
ANGLE 

90 

80 

70 

60 

50 

45 

40 

35 

30 

25 

20 

15 

5 

0 

F1-B1 

20.3 

14.3 

5.4 

.9 

1.5 

1.6 

1.4 

1.4 

2.1 

3.6 

7.4 

6.3 

9.5 

17.1 

POC;ITION OF T 

F22 F3-B3 F4-B4 

8.1 4.4 2.6 

4.3 2.0 1.4 

1.2 1.0 1.4 

1.0 1.2 2.1 

3.7 4.2 5.5 

4.4 6.9 7.9 

6.9 16.6 10.9 

6.5 15.5 14.7 

6.5 17.1 24.9 

4.9 11.3 24.0 

8.6 19.1 19.9 

8.1 12.1 15.6 

9.1 12.4 11.6 

11.7 10.3 8.4 

F5-B5 F6-B6 

1.78 1.53 

1.54 1.01 

1.40 1.35 

3.18 3.37 

4.68 5.39 

9.26 7.67 

12.49 10.67 

18.20 14.71 

29.85 23.84 

26.62 24.85 

29.15 24.85 

17.03 24.55 

14.36 15.46 

9.78 11.49 



AZIMUTH F1-B1 F22 
ANGLE 

-5 19.8 13.8 
-10 25.1 13.5 

-15 33.8 13.1 

-20 21.7 6.1 

-25 8.7 6.1 

-30 12.0 3.9 

-35 8.0 4.0 

-40 6.6 9.2 

.. 50 9.2 3.3 

-60 6.6 13.5 

·70 10.0 7.6 

-80 16.9 6.7 

-90 12.6 10.2 

89 

TABLE 8 (cont'd) 

POSITION OF TAP 

F3-B3 F4-B4 

7.7 5.5 
7.0 4.6 

7.2 7.6 

5.8 6.6 

5.9 5.4 

4.8 5.7 

4.5 6.5 

8.5 5.4 

6.1 4.4 

8.4 8.8 

7.7 7.3 

9.7 6.6 

10.4 10.2 

F5-B5 F6-B6 

6.60 5.65 
9.64 6.40 

5.43 5.05 

7.20 7.30 

6.92 8.05 

6.13 5.20 

6.13 4.53 

7.53 9.17 

7.86 8.20 

9.92 7.86 

9.03 6.92 

10.71 8.20 

12.21 6.44 
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TABLE 8 (cont'd) 

DYNAMIC HFAO ::(\.A6 MM OF HG. 

OATE OF EXPF.:R TMFNT= August 31, 1970 

ANGLES MfASURfO TN nf(:'RFE~=+90 TO ZERO TO -90 

POC:;YTJON 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 (cant'd) 

POSITION OF TAP 

AZIMUTH F7-B7 F8-B8 F9-B9 F10-B10 Fl1-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 (conttd) 

OVNAM.IC HEAD =0.86 MM OF HG. 

DATE OF EXPEQ TMENT= August 31" 1970 

ANGLES ~EASlJPEn IN DEGREES =+90 TO ZERO TO -90 

POSITION OF TAP 

AZIMUTH F13-B13 F14-B14 F1S-B1S FIb-BIb 
A.NGLE 

90 3.20 6.12 9.78 21.25 

85 4.14 R.36 11.38 29.15 

80 5.53 9.2A 13.11 22.89 

75 5.11 10.33 12.19 30.39 

10 6.2J 10.24 12.51 20.10 

65 9.46 12.2'5 16.18 25.18 

60 9.82 15.11 14.44 26.81 

55 11.38 1').12 20.01 21.19 

50 )3.02 lS.12 19.92 26.32 

45 14.94 21.84 25.64 29.02 

40 13.30 21.51 21.39 24.81 

35 19.24 2] • 11 22.48 24.36 

30 21.57 23.81 24.08 32.54 

2S 31.80 35.31 29.25 25.36 

2() 13.59 31.{)6 32.99 32.67 

15 31.03 40.49 3f).28 41.93 

JO 47.52 36.33 33.'72 53.97 

5 48.19 41.20 37.47 45.88 
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TABLE 8 (cont'd) 

POSITION OF TAP 

AZIMUTH FI3-BI3 FI4-BI4 FIS-BIS ANGLE FI6-BI6 

0 27.28 31:).23 27.05 33.31 

-5 1&.22 11.5Q 14.26 9.46 

-10 7.40 11.A5 6.90 11.65 

-2fl 6.76 q.32 11.38 I7.A7 

-30 14.19 l?lS 13.48 19.60 

-40 18.28 }q.2A 22.01 18.00 

-50 6.99 9.92 15.99 27.05 

-60 lO.AA 12.57 13.66 16.36 

-75 }0.01 I3.AS 12.02 19.05 

-90 6.08 9.87 12.79 15.72 
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TABLE 9. VARIATION OF C' WITH a FOR DIFFERENT TAPS prms 

C4 C5 C6 F1 
a C' a C' a C' a 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 -17.5 .155 -20 .175 

-18 .137 -25 .111 

-19 .120 -30 .079 

-20 .111 

-25 .088 

-30 .076 
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TABLE 9. VARIATION OF e' prms WITH a FOR DIFFERENT TAPS - eont'd. 

F2 F3 F4 FS 
a e' a e' a e' a e' 

Prms Prms Prms Prms 

-20 .093 -20 .079 -20 .082 -20 .070 

-15 .131 -IS .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 
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TABLE 9. VARIATION OF C' pnns 
WITH a FOR DIFFERENT TAPS - Cont'd. 

F6 F7 F8 F9 
a C' a C' a C' a 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 C' WITH FOR DIFFERENT TAPS - Cont'd prms 

FlO F11 F12 F13 
a C' a C' a C' a C' 

Prms Prms Prms Prms 

-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 C' prms WITH a FOR DIFFERENT TAPS - Cont'd. 

F14 F15 F16 
a C' el C' a C' 

Prms Prms Prms 

-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 .248 

+50 .198 +40 .184 +45 .251 

+45 .178 +50 .248 

+50 .172 
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TABLE 10. MEAN PRESSURE COEFFICIENTS FOR POSITIONS -- T3" T4" TS' T9" 

T10" T6" T7" T8" TIl" T12 " MEASURED WITH RESPECT TO FREE 

STREAM STATIC PRESSURE. 

Dynamic Head = 0.86 nun of HG. 

Date of Experiment = 

Angles Measured in Degrees = +90 and -90. 

Position of Tap 

Azimuth 

angle 

+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 nun of HG. 

Date of Experiment = 

Angles Measured in Degrees = +90 and -90 

Azimuth 

angle 

+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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