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1. INTRODUCTION 

1.1 General 

A significant characteristic of modern building design is lighter 

cladding and more flexible frames. These features produce an increased 

vulnerability of glass lights and cladding to wind damage and larger 

total building deflection. In addition, increased use of pedestrian 

plazas has brought about a need to consider wind and gustiness in the 

design of these areas. Techniques have been developed during the past 

decade for wind tunnel modeling of proposed structures which allow the 

prediction of wind pressures on cladding and wind environment about 

the building. Knowledge of pressures on the structure permits adequate 

but economical selection of window strength to meet selected maximum 

design winds and overall wind loads for design of frame for flexural 

control. Information on sidewalk-level gustiness allows plaza areas 

to be protected by design changes before the structure is constructed. 

Modeling the aerodynamic loading on a structure requires special 

consideration of flow conditions in order to guarantee similitude 

between model and prototype. A detailed discussion of the similarity 

requirements and their wind tunnel implementation can be found in 

References II], [2], and 13]. In general, the requirements are that the 

model and prototype be scaled in geometry, that the approach mean 

velocity at the building site have a vertical profile shape similar to 

the full-scale flow, that the turbulence characteristics of the flows 

be similar, and that the Reynolds number for the model and prototype 

be equal. 
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These criteria are satisfied by constructing a scale model of the 

structure and its surroundings and performing the wind tests in a wind 

tunnel specifically designed to model atmospheric boundary-layer flows. 

Reynolds number similarity requires that the quantity UO/v be similar 

for model and prototype. Since v, the kinematic viscosity of air, is 

identical for both, Reynolds numbers cannot be made precisely equal 

with reasonable wind velocities. Wind velocity in the wind tunnel 

would have to be the model scale factor times the prototype wind. 

4 However, for sufficiently high Reynolds number (> 2 x 10 ) a pressure 

coefficient at any location on the structure will be essentially 

constant with Reynolds number. Typical values encountered are 107 to 

856 10 for the full-scale and 10 to 10 for the wind tunnel model. Thus 

acceptable flow similarity is achieved without precise Reynolds number 

equality. 

1.2 The Phase I Building 

A wind engineering study was performed for the Phase I building, 

Block 141 complex in Denver, Colorado. The 381 ft high building was 

modeled (Figure 1) at a 1:180 scale. The objectives of the wind engi-

neering study were to obtain mean and fluctuating pressures on the 

building, and wind velocity and gustiness in the area adjacent to the 

structure. In addition, a flow visualization study was performed to 

define overall flow patterns and regions where local flow features 

might cause difficulties in panel loading or pedestrian discomfort. 

The Phase I building will be located in downtown Denver between 

17th and 18th streets and between Stout and California streets. The 
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area immediately adjacent to the building is flat and has buildings 

ranging from comparable size on the southeast to an open unbuilt area 

to the north. Because the other structures to be built on the same 

block are not completely defined, three combinations of adjacent 

structures were used for the wind-tunnel study. 
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2. EXPERIMENTAL CONFIGURATION 

2.1 Wind Tunnel 

The wind-engineering study was performed in two of the wind tunnels 

located in the Fluid Dynamics and Diffusion Laboratory at Colorado 

State University (Figure 2). The Environmental Wind Tunnel was used 

for flow visualization and pressure data acquisition while the Industrial 

Aerodynamics Wind Tunnel was used for pedestrian velocity data. The 

Environmental Wind Tunnel is an open-circuit facility driven by a 

50 h.p. variable-speed propeller. The test section is nominally 12 ft 

wide, 8 ft high and 57 ft long fed through a 3.35:1 contraction ratio. 

The roof is adjustable to maintain a zero pressure gradient along the 

test section. The mean velocity can be adjusted continuously from 

1 to 38 fps. The Industrial Aerodynamics Wind Tunnel is a closed 

circuit facility driven by a 75 hp variable-pitch propeller. The 

test section is nominally 6 ft square and 62 ft long fed through a 

4-to-1 contraction ratio. The roof is adjustable to maintain a zero 

pressure gradient along the test section. The mean velocity can be 

adjusted continuously from 1 to 65 fPs. 

2.2 Model 

In order to obtain an accurate assessment of local pressures using 

piezometer taps, the model was constructed to the largest scale that 

would not produce significant blockage in the wind tunnel. A 1:180 

scale model of the Phase I building was constructed from 1/2 in. Lucite 

plastic. Piezometer taps (1/16 in. dial were drilled normal to the 

exterior surface at 76 locations on the building. Building symmetry 
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allowed the building to be rotated 1800 so that these taps could be 

used to measure pressures at 152 locations on the structure. The 

location of the taps on the structure is shown in Figures 3a to Sc. 

Dimensions and elevations are given both in full-scale feet and model 

inches. 

An area of approximately 1,080 ft radius surrounding the building 

site was modeled in detail. Buildings were constructed from styrofoam 

to match surrounding building shapes. Three sets of adjacent buildings 

on the Block 141 project were used to evaluate the influences of adja­

cent structures on the Phase 1 building. These configurations are 

shown in Figure 4. The building was mounted on a turntable centered 

45 ft (Environmental Tunnel) or 55 ft (Industrial Aerodynamics Tunnel) 

from the test-section entrance. The turntable indicated azimuthal 

orientation of ~ 0.1 degree. 

The region upstream from the modeled area was covered with a 

randomized roughness constructed from 1 in. cubes to simulate the 

surrounding suburban area. Spires at the test section entrance pro­

vided a thicker boundary layer than would otherwise be available. The 

distribution of 1 in. roughness was designed to provide a boundary­

layer thickness of approximately 4 ft, a velocity profile power-law 

exponent similar to that for the surrounding area, and a logarithmic 

velocity profile with a realistic roughness length. A photograph of 

the complete model is shown in Figure 1. The wind tunnel ceiling was 

adjusted after placement of the model to obtain a zero pressure 

gradient along the test section. 
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3. INSTRUMENTATION AND DATA ACQUISITION 

3.1 Flow Visualization 

Visualization of the flow in the vicinity of the model is helpful 

in understanding and interpreting mean and fluctuating pressures, in 

defining zones of separated flow and reattachment where pressure 

coefficients may be expected to be high, and in indicating areas where 

pedestrian discomfort may be a problem. Titanium tetrachloride smoke 

was released from sources on and near the model and motion picture 

records made. Conclusions obtained from these smoke studies are 

discussed in section 4.1. 

3.2 Pressures 

Mean and fluctuating pressures were obtained at each of the pressure 

ports on the wind tunnel model for 24 wind directions (15 degree 

intervals). An 18 in. length of 1/16 in. 1.0. plastic tubing connected 

76 pressure ports on the model at a time to an 80 tap pressure switch 

mounted inside the model. The switch was designed and fabricated in the 

Fluid Dynamics and Diffusion Laboratory to minimize the attenuation of 

pressure fluctuations across the switch. Each of the 76 measurement 

ports was directed in turn by the switch to one of four pressure 

transducers mounted close to the switch. The switch was operated 

manually by means of a shaft projecting through the floor of the wind 

tunnel. A mechanical indexing feature locked the switch into each of 

the 20 required positions while a potentiometer provided an indication 

of the switch position on a digital voltmeter. The four pressure taps 

on the switch not used for transmitting building pressures were connected 

to a common tube leading outside the wind tunnel. This arrangement 
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provided both a means of performing in-place calibration of the trans­

ducers and, by connecting this tube to a pitot tube placed in the wind 

tunnel, a means of automatically monitoring the tunnel speed using this 

valve position. 

The pressure transducers used were Statham differential strain-gage 

transducers (Model PM283TC) with a 0.15 psid range. They were selected 

for the stability and linearity in the working range required. The 

resonant frequency of the transducers was approximately 2,000 Hz so 

that resonance effects could be ignored. A reference pressure was 

obtained by connecting the reference side of the transducer with plastic 

tubing to the static side of a pitot tube mounted in the wind tunnel 

free stream above the model building. In this way the transducer 

measured the instantaneous difference between the local surface pressure 

and the static pressure in the free stream above the model. 

Each pressure transducer bridge was monitored by a Honeywell 

Accudata 118 Gage Control/Amplifier unit which provided excitation to 

the transducer bridge and amplified the bridge output. These instru­

ments are characterized by a very stable excitation voltage and amplifier 

gain. Output from the Honeywell signal conditioners was fed to an 

on-line 8 channel System Development, Inc., analog-to-digital conversion 

unit. The data was processed onto digital tape for later data analysis 

by computer. Resolution of conversion was ~ 0.0016 in pressure coeffi­

cient. All four transducers were recorded simultaneously for 16 seconds 

at a 250 sample per second rate. The results of an experiment to deter­

mine the length of record required to obtain stable mean and rms pres­

sures and to determine overall accuracy of the pressure data acquisition 

system is shown in Figure 5. A typical pressure port record was 
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integrated for a number of time periods to obtain the data shown. 

Examination of a large number of pressure taps showed that the overall 

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

0.03 for mean pressures, 0.1 for peak pressures, and 0.01 for rms 

pressures. Pressure coefficients are defined in section 4.3. 

Reduction of the raw data to usable form was performed on the 

Colorado State University CDC 6400 computer as described in section 4.3. 

3.3 Velocity 

Velocity and turbulence intensity profiles were measured upstream 

of the model to confirm that the approach velocity profile was appropriate 

for the site. In addition, mean velocity and turbulence intensity 

measurements were made 0.3 in. (4.5 ft prototype) above the surface at 

8 locations (see Figure 4) on and near the building for 16 wind 

directions and for each of the three surrounding building configurations. 

Locations are all at ground level and were chosen to determine the 

pedestrian environment at the building corners where relatively severe 

conditions frequently are found, at entrances where pedestrian traffic 

is heavy and in open plaza areas. 

Measurements were made with a single hot-wire anemometer mounted 

with its axis vertical. The instrumentation used was a Thermo Systems 

constant temperature anemometer (Model 1050) with a 0.001 in. diameter 

platinum film sensing element 0.020 in. long. Mean voltage output was 

read from a digital voltmeter with a time-constant circuit while rms 

voltage was obtained from a DISA RMS meter (Model 55D35) and was read 

from a digital voltmeter. 
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Calibration of the hot-wire anemometer was performed using a Thermo 

Systems calibrator (MOdel 1125). The calibration data were fit to a 

variable exponent King's Law relationship 

E2 = A + Btf 

where E is the hot-wire output voltage, U the approach velocity 

and A, B, and n are coefficients selected to fit the data. The 

above relationship was used to recover the mean velocity at measurement 

points from the measured mean voltage. The fluctuating velocity in 

the form Urms (root-mean-square velocity) was obtained from 

2 E E rms 
Urms = --• .n--=""1 

B n u 

where Erms is the root-mean-square voltage output from the anemometer. 

All turbulence measurements were divided by both local mean velocity U 

and mean velocity outside the bounday layer U. 
ClO 

Division by U gives 

an indication of the relative unsteadiness at the location while 

division by U permits easy determination of the actual magnitude of 
ClO 

rms velocity fluctuations at a point for various approach velocities. 

The mean velocity and turbulence data obtained at the pedestrian 

environment sites were combined with climatological data obtained at 

Stapleton International Airport in Denver to provide an indication of 

the frequency with which velocities of various magnitudes could be 

expected at each measurement location. The data represented frequency 

of occurrence of winds as a function of wind direction and wind amplitude 

for each month for the period 1950 to 1955. These monthly data were 

consolidated into frequency of occurrence by direction and speed on an 

annual basis. The atmospheric data were combined with two types of 

velocities measured in the wind-tunnel test program: the mean velocity 
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representing average conditions and the mean plus three times the rms 

velocity representing a peak gust. The data were combined to provide, 

for each measurement location, the percentage of time during which a 

given velocity would be exceeded. 
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4. RESULTS 

4.1 Flow Visualization 

A film is included as part of the report showing the characteris­

tics of flow about the structure using smoke to make the flow visible. 

A listing on contents of the film is shown in Table 1. Several features 

can be noted from the visualization. As with all large structures, 

wind approaching the building was deflected down to the plaza level, 

up over the structure and around the sides. The tendency of a building 

to deflect oncoming wind downward causes a reverse in wind direction at 

street level and a more turbulent pedestrian environment. For some 

wind directions, notably the southeast approach wind, the pattern was 

disrupted by the tall buildings in that direction. 

Flow about the upper portion of the structure did not show any 

flow patterns characteristic of very large pressure loadings. Adjacent 

buildings of configuration 2 and 3 did not appear to provide an 

environment from which exceptionally large pressures would originate 

although the flow pattern around the Phase I building was significantly 

altered by their presence. A vortex rollup was observed over the roof 

which could cause movement of small gravel near the corners of the roof. 

Large velocities were observed in the immediate vicinity of the building 

corners at ground level which might be of significance for pedestrian 

comfort. Flow in the plaza near 17th and California streets appeared 

to be fairly turbulent with high velocity flows for some wind directions. 

4.2 Velocity 

Approach velocity profiles are shown in Figures 6a and 6b. These 

profiles were taken upstream from the model and are characteristic of 
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the boundary-layer approaching the model. The boundary-layer thickness 

0, was 50 in. corresponding to a prototype value of 750 ft. This is 

slightly low for the wind structure expected in the Denver area but 

should not affect the results. In the form 

U ( ; )n U = u 
00 

the velocity profile has an exponent, n, of 0.28 for the approach flow 

which is an acceptable value for the suburban approach conditions in 

Denver. If the upstream profile shown in Figure 6a is plotted in 

semilogarithmic form, the effective roughness height z indicated by 
o 

the zero velocity intercept of the best fit line is approximately 7 ft, 

which is slightly larger than might be anticipated for the site but 

still reasonable. 

The profile of longitudinal turbulence intensity approaching the 

model is shown in Figure 6b. The turbulence intensities are typical of 

those found over suburban areas. For the purpose of this report, 

turbulence intensity is defined as the root-mean-square of the 

longitudinal velocity fluctuations divided by the reference mean velocity 

U
oo 

at the outer edge of the boundary-layer. 

= 
U rms 
-U-

00 

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

U rms = -U-



13 

Mean velocity and turbulence intensity at the 24 pedestrian 

locations shown in Figure 4 for 16 wind directions are lised in Table 2 

and are plotted in Figures 7-14. Measurements were taken 0.3 in. 

(4.5 ft prototype) above the surface. A site map is superimposed 

on the polar plots to aid in visualization of the effects of the nearby 

structure on the results. The largest mean velocities were generally 

recorded at the corners of the structure (locations 1, 3, 5, and 8) 

where velocities reached values up to 87 percent of the reference velocity 

U~ at 750 ft (location 8, Configuration 3 at azimuth 22.5 degrees). 

Large values occurred only for selected directions. The plaza loca-

tions 6 and 7 showed high mean velocities for a few wind directions. 

The largest values of fluctuating velocity (Urms/U~) were at location 7 

with values between 20 and 25 percent for winds from the north or west 

for all three configurations. Some of these cases were also accompanied 

by strong mean winds. The highest "gustiness" values (Urms/U) were 

between 50 and 60 percent and occurred for many locations and wind 

directions. Large values of gustiness must be interpreted in terms of 

the magnitude of mean velocity since a low local wind velocity can lead 

to large values as effectively as large rms velocities. 

To enable a quantitative assessment of the wind environment, the 

wind tunnel data were combined with wind frequency and direction 

information obtained at Stapleton International Airport in Denver. 

Table 3 shows the frequency and direction data calculated from monthly 

summaries published by the National Weather Service for the period 1950-

1955. These data, obtained at an elevation of 40 ft, were converted to 

velocities at the reference height for the wind tunnel measurements 

(750 ft) and combined with the wind tunnel data to obtain cumulative 
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probability distributions (percent time a given velocity is exceeded) 

for wind velocity at each site. The percentage times were summed by 

wind direction to obtain a percent time exceeded at each site independent 

of wind direction (but accounting for the fact that the wind blows 

from different directions with varying frequency). These results are 

listed in Table 4 and plotted in Figures 15 to 20. In the tables, a 

percentage time shown as 0.0 indicates a value below 0.1, the resolution 

limit of the frequency table. 

Interpretation of Figures 15 to 20 is aided by a description of 

the effects of wind of various magnitudes on people. The earliest 

quantitative description of wind effects was established by Sir Francis 

Beaufort in 1806 for use at sea and is still in use today. Several 

recent investigators have added to the knowledge of wind effects on 

pedestrians. These investigations along with suggested criteria for 

acceptance have been summarized by Penwarden and Wise 14]. The Beaufort 

scale, based on mean velocity only, is reproduced as Table 5 including 

qualitative descriptions of wind effects. Table 5 suggests that mean 

wind speeds below 12 mph are of minor concern and that mean speeds above 

24 mph are definitely inconvenient. From Figures IS to 20 mean 

velocities of 24 mph are reached no more that about 1.0 percent of the 

time (approximately 88 hours out of a year) except at location 8 for 

Configuration 3 where the time increased to 2 percent. Mean winds at 

the worst measurement locations exceeded the 12 mph level no more than 

9 percent of the time with the exception of location 3 for Configuration 3 

(11 percent) and location 8 for all configurations (12 to IS percent). 

Since winds from the north with an open exposure caused the elevated 

values at positions 8 and 3 and, to a lesser extent, other locations, 
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the percentage times will drop as that area is developed over the next 

few years. The areas represented by locations 8 and 3 are small, 

representing only the worst area at the corner of the structure. 

Configuration 3 seems to represent a generally worse pedestrain 

environment than the other configurations from a pedestrian mean-wind 

viewpoint. 

Peak gust values in Figures 15 to 20 require a somewhat different 

interpretation. The peak gust curves shown are the percent of time 

during which a several-second gust of the stated magnitude could occur 

(say less than one of these gusts per hour). Evidence suggests that 

gusts greater than about 35 to 45 mph in magnitude can cause major 

impediment to pedestrians, particularly the elderly. All locations 

experienced winds in which gusts of 35 mph or higher could occur less 

than 2.0--2.5 percent of the time. Locations 6 and 7 in the plaza 

area and location 8 experienced the highest levels of percentage time. 

For all locations the percentage of time during which gusts of 24 mph 

could occur (the limit for agreeable mean winds on the Beaufort scale) 

was never larger than 8 percent and was much lower for many locations. 

Because some locations were purposely chosen at sites where the 

flow visualization showed large velocities of small spacial extent, 

the general wind environment about the structure is less severe than 

one might infer from an examination of Figures 15 to 20. However, it 

may be found that, for selected wind directions on windier days, the 

winds may be uncomfortable at the building corners and may d~scourage 

pedestrian use of the plaza areas. 
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4.3 Pressures 

For each of the pressure ports examined (7,600 total), the data 

record was analyzed to obtain four separate pressure coefficients. The 

first was the mean pressure coefficient 

c = 
Pmean 

where the symbols are as defined in the List of Symbols. It represents 

the mean of the instantaneous pressure difference between building 

pressure port and static pressure in the wind tunnel outside the 

boundary-layer nondimensionalized by the dynamic pressure ; p U~2 

outside the boundary-layer. The magnitude of the fluctuating pressure 

was obtained by the rms pressure coefficient 

= ((P-P ... ) - (P-P..,)mean)rms 

1 U 2 '2 p 00 

in which the numerator is the root-mean-square of the instantaneous 

pressure difference about the mean. 

If the pressure fluctuations followed a Gaussian probability 

distribution, no additional data would be required to predict the 

frequency with which any given pressure level would be observed. 

However, the pressure fluctuations do not follow a Gaussian probability 

distribution so that additional information is required to show the 

extreme values of pressure expected. The peak maximum and peak minimum 

pressure coefficients are used to determine these values: 
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c 
(P-pco)max 

= 
1 U 2 Pmax '2 p co 

C 
(P-poo) min 

= 1 U 2 Pmin '2 p 00 

The values of P-Poo which were digitized at 250 samples per second for 

16 seconds were examined individually by the computer to obtain the most 

positive and most negative values during the 16 second period. These 

were converted to C 
Pmax 

and C by nondimensionalizing with the 
Pmin 

free-stream dynamic pressure. 

The four pressure coefficients were calculated using the Colorado 

State University CDC 6400 computer and tabulated. The list of coeffi-

cients is included as Appendix A. The tap code number in the Appendix 

is given in Figure 3. In addition, the Appendix includes the approach 

wind azimuth in degrees from true north. 

In order to determine the largest loads acting at any point on the 

structure, the data for all wind directions was searched to obtain, at 

each pressure tap, the largest positive and negative mean values and 

the largest positive and negative peak values. Table 6 provides these 

pressure coefficients and associated wind directions. The largest 

positive peak values on the structure were between 1.1 and 1.3 and 

were distributed about the building. The largest peak negative pressure 

coefficient was -3.06 at tap 306 for a wind azimuth of 90 degrees for 

Configuration 1. This value decreased significantly for Configurations 2 

and 3. In general, the largest peak negative coefficients were rather 

moderate with very few exceeding -2.5 and most less than -2.0 in magnitude. 
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The pressure coefficients of Table 6 can be converted to full-scale 

loads by multiplication by a suitable reference pressure selected for 

the field site. One method of arriving at a reference pressure was 

obtained for Denver from the proposed American National Standards 

Institute Standard ASS.l IS]. The wind magnitude for a SO-year return 

period in the Denver area is SO mph for a fastest-mile wind at 30 ft 

elevation. A factor of 1.24 16] was used to reduce this velocity to a 

one-hour mean velocity--equivalent to the wind tunnel mean velocity. 

The resulting 64.5 mph was then translated to a prototype elevation 

equivalent to the height of the reference wind tunnel measurement 

(750 ft) by means of a power-law velocity profile with a 0.15 exponent. 

This exponent corresponds to a lightly-built area such as the Denver 

Airport where data for the ANSI standard were obtained. The mean velocity 

at 750 ft was calculated as 107 mph. The appropriate reference pressure 

of ~ p u: using air density at Denver is 27 psf. 

Recent research {7] indicates that the period of application of 

the peak pressures reported herein is about 4-5 seconds. If a glass 

design is based on these peak values, then a glass strength associated 

with this duration load is indicated. If the glass design is based on 

some alternate load duration--say one minute--then some reduction in 

peak loads should be made. A one-minute duration is commonly used for 

glass-selection charts. An estimate of a load reduction factor can be 

obtained from an empirical relation of glass strength as a function of 

load duration. A factor of 0.73 on the reference pressure was used to 

convert the short 5-10 second pressure peaks to one minute loads 

typically cited in glass selection charts. The resulting 50-year 

recurrence reference pressure is 20 psf. Table 7 gives psf loadings on 
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the full-scale structure which result from multiplication of this 20 psf 

reference pressure by the peak coefficients of Table 6. 

For ease of visualizing the loads on the structure, contours of 

equal peak pressures in psf have been plotted on elevation views of 

the structure (Figure 21). Contour values are the largest of the peak 

maximum or peak minimum pressures from any configuration of Table 7. 

To calculate mean loads acting on the structure, the SO-year 

recurrence reference pressure (27 psf) should be used with the mean 

pressure coefficients for various wind directions as listed in 

Appendix A. A gust factor should be used to increase these values from 

an hourly mean wind to a one minute (consistent with the ANSI formulation) 

or a 20-25 second value. Gust factors on the wind velocity of 1.24 and 

1.35 are consistent with these load durations. 



20 

s. CONCLUSIONS 

A simulated atmospheric boundary-layer flow over a model of the 

Phase I structure of the Block 141 complex was established whose 

characteristics compared favorably with the expected flow over the Denver, 

Colorado, area. Flow visualization showed no areas on the structure 

where exceptionally high pressures would be expected. Largest velocities 

of concern to pedestrians appeared to be near the corners of the structure. 

Pressure measurements on the building confirmed that no exceptionally 

large pressures occurred on the structure. The largest peak pressures 

calculated for glass design were negative (outward acting) and ranged 

up to -3.06 times the reference dynamic pressure or about 61 psf. Most 

locations, however, had peak pressures less than -2.0 times the dynamic 

pressure. 

Quantitative evaluation of velocities at 8 locations about the 

structure for 3 configurations of adjacent buildings did not indicate 

the need for corrective action prior to completion of the structure. 

However, for selected wind directions on windier days, the winds may be 

unpleasant at the building corners and may discourage use of the 

pedestrian plaza areas. 
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TABLE 1 

MOTION PICTURE SCENE GUIDE 

Approach Wind 
Scene Direction Configuration 

Titles and Models 

1 N 1 
2 N 2 
3 N 3 
4 NE 1 
5 NE 2 
6 NE 3 
7 E 1 
8 E 2 
9 E 3 

10 SE 1 
11 SE 2 
12 SE 3 
13 S 1 
14 S 2 
15 S 3 
16 SW 1 
17 SW 2 
18 SW 3 
19 W 1 
20 W 2 
21 W 3 
22 NW 1 
23 NW 2 
24 NW 3 

Model Wind Velocity 10 fps 

Film Speed 24 frames per sec 
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Table 2-3 Mean and Fluctuating Velocities 
Around the Base of the Building 

POSITION CONF 1(;Uk ~ T ION i! ~USIIION ~ CONfIGURATION 2 

wINO U/UI:'\IF UkM~/UINf. UK~S/U wINU U/UINF U~"'S/UINF U~MS/U 
AZIMUTH (PFkCfll.:l) (PE~CtNT) (j.lt::~c.;e:NT) AllMUTI1 (PE~CF.NT ) (PE~CENT) (PERCE"'T) 

0.00 i:'3.1 1! .~ 41::\.1 0.00 c2.7 1.J.4 41.4 
ct:.50 .30.,+ le.~ 41.c C:i!.~0 4".3 'i.e 20.4 
4~.00 2~.b 1b.1 ~b.() 4~.00 lQ.7 11.0 55.7 
,.,1.,::)0 c~.2 1C:.d ~Cj.t'I b7.~O Ib.~ d.1.J 53.13 
~O.OO lti.":l ~ .... ~d .1 ~O.OU 17.q 1.j.6 53.q 

112.50 22.4 1. ( 34.4 lli!.~U 16.3 T.3 4!:».1 
135.00 13.7 ~.f) 41].7 13~.00 11.1 4.M 43.4 
151.50 .3~.~ l/.i! 4f:1 • .., l~l.~U .34.2 Ic.7 31.2 
IbO.OO 29.1 l,+.~ 411.7 l~O.OO 23.2 10.4 44.9 
202.50 2C:.h 10.J. 44.0 c02.!:»O 15.5 1.8 50.2 
225.00 Ib.4 1.1.J 4t.7 2C:~.OO 11.0 5.0 45.0 
241.'50 34.1 ts.O c3.4 247.~O JI.J.2 b.O 20.3 
210.00 b'+.C: 11.4 1 ( • rl cTO.OO 23.7 10.1 45.2 
2"'2.50 46.4 H.'1 1'1.j 2"J2.~O 14.5 &."1 41.4 
315.00 .,1.1) lc.tt C:~.1 31~.OO 1.,.3 7.8 42.4 
331.50 3"'.0 13.( 3b.1 J37.~O i!').4 'J.3 36.1 

N 
t.n 

POSITION .~ C(,i'~F IGUr-A T lo.,~ e t->OSlTION 4 CONfIGURATION 2 

wINO u/uI~\lt-" Ui-(A.4-,/LJ 1M" U~t.4S/IJ wINO U/U!Nt- URt.4S/UINf URM5/U 
AlIMUTH (I:f:t-'Cr. "f) (jJH~Ct"JT ) (j.)t::~<':ftH ) ALIMUTtf (PEI-lCEF\lT) (PE~CENT) (PERCENT) 

0.00 ., ~ . .., ':r.1 Li.4 0.00 IH.l 10.0 55.1 
(.'2.50 "'1..2 h.n 13.>i 2c.~0 14.1 d.2 55.4 
,+~.OO c3.t!. ''1. " 4t!.1.J 4~.OO 1~.1 b.3 51.6 
61 • .,0 ~,".j It.J .,U.7 bl.~O 2A.) 14.3 50.6 
40.00 c , • iJ le.b ,+f.':J '10.00 2b.7 11.b 43.5 
11~.~0 t'c •. :j b.1 .:Hs. /j 112.~O 27." Il.R 35.6 
13').00 !'J.':> f.':$ 3j.3 13~.OO l'~. 7 9.0 45.8 
157.50 ~~.t:.. 1.J."i 3J.b 1~7.:'0 32.~ 13.b 1f.2.0 
1IiO.OO 40., 11.1.'.:> ch.1I I~O.OO 14.9 9.7 1f.8.6 
202.1)0 JO.'+ "".v e4.d tUe.50 1i!." 5.~ If. 7.4 
225.00 44.V 1'+.'+ 3t!..h c:c:').OO 40.4 13.b 33.2 
21f.1.50 ~'1.:: ~.I.J 3U.l 247.~O 32.3 14.1 1f.3.1 
210.00 cl.t'> 1 t!. • 1 '+4.1) C:fO.OO 40.9 12.5 30.6 
292.')0 1 Y.·.1 ". ':> 

4":1.;} t':l2.50 2?2 11.3 50.Q 
31~.OO ~t .• '~ 1 ~). ,I cC.>i j1:'.00 2b.R It!.O 44.9 
3 H. ';0 7~.1 l\".~ 14.] 337.~U 32.4 1b.1 50.8 



Table 2-4 Mean and Fluctuating Velocities 
Around the Base of the Building 

POS I T I Qt-I '"' l.\;Nf Ihu", A T I ("N i t>OSITION b CONfl(,lJRATION c 

wlNl) u/Ull'4F LlRMS/uINF UI-<M~/lJ wI ..... O U/Utll.lF IJR ... S/UI ..... f URMS/\J 
AZIMUTH (pl:.~rE:"T ) (PE.kCtNT) t.,:lt:...,t..£NT' ALIt.1UTti (Pf: ""CF", T) (PEWCt.NT) (PERCENT) 

0.00 3t-.h l~.c:: ::>".3 o.on J~ • ., 1::>.3 43.1 
22.50 22.~ 10.t .. ~.1 ~c.~U .H.!:'> 1~.7 46.1 
4:'.00 cc.~ ';.b J~.l 4~.OU (?O.7 9.0 46.2 
61 • .,0 J(;.o 14.c '+1:'l.J f>1.~0 ':.ft.4 10.H 51.8 
qO.OO 2';).1 l.e.7 '.::>t;.~ 40.0U 30.5 14.d 48.6 

112.50 JO.4 lu.~ JJ.7 1Ic.!:'>o '+ 1.l 1J.4 28.4 
135.01) C 1.1 10.'+ .:h"\.~ 1J!:).OO 2H." 11.1; 41.1 
1~1.50 44.4 ll.~ c4 .1 I!:'> 1.!:'>O 3b.b 1~.1i 43.& 
IHO.OO 4'.;.0 1 J. • 1 cr • ." l~O.CO Jl:).9 11.3 29.0 
202.50 3ll. :, oj.'c. C~.~ iUc.!:'>/) 40.1 ~.6 23.5 
225.00 bO.r l.i .J cc.u cc~.ou t!h.l li.5 47.a 
~41.50 4b.l 11.'.::> "'.::>.0 i41.5U bO.J 1d.0 29.9 
210.00 !:,>b.3 'oj. '" Lt'. "I itO.OU !:)4.8 16.9 30.9 
292.r;0 31.4::- '1 ... JU.C: t.'1c.~O 31.,+ lti.4 43.9 
315.00 40.,$ 12 ... 30.ti .H~.O() 23.9 11.1:; 49.2 
331.!:'>O 4h.7 }::>.4 JJ.O JJ7.!:'>0 37.":- Id.1 ~a.2 

N 
0\ 

POSITIO"I 7 CO'~l='lGUHATI0N t:. POSITION Ii t..ONFIGURATION 2 

wINO lJ/lJI'"i' U'<M~/uI~" 1)i-(¥!)/lJ "INO U/lI I ~H· Uklot~/UINF URMS/U 
AZI"'UTH ("'t:I-'CENfi (PEkCt::.~\j T ) (Pc.Hl.EN1) AllMUTH ("'EFlC~Nf) (PEt<CtNT) (J.)ERCENT) 

0.00 ?b.'l 14.u ':>t".u 0.00 72.'1 11.3 IS.5 
22.'50 i~.r1 IJ.t !:'>t:'.o ri.~U b ... ~ 20.~ 31.9 
45.00 c.2.e. '1.4 '+t..l 4~.OU 3..,.0 Id.O ~l.it 
61.'50 3':1.1I 1:' ... JC7.4 bl.~O iJ.~ 9.ts 41.7 
~O.OO 311 ... 1J.~ 4"'.~ 90.00 ~4.0 '1.3 3tS.1 

112.50 ]tj.b It!.c. Jt." 11t!.~0 11.1.,t :'.6 47.6 
135.1)0 c3.1 ~.c. J~.t1 IJ~.OO 3~.4 Iv.O 27.8 
151."50 34.~ 16.1 '+b.lI 1~7.~0 62.1 It!.~ 19.1 
1110.00 2:11 • .., '::I. V "3.h ltoiO.OO ':>~.2 10.1 18.2 
202.50 i':J."1 ':7.':> 3~.6 c.Ol.~O JH.l 11.6 30.'5 
22~.OO 17.~ 1.J 4e.'.::> c.c.~.OO 24.6 ~.t 39.4 
241.'50 Jf'I.t> 20.4 '.::>~.I:i c.,+7.!:)0 2~.H 10.3 39.A 
210.00 bt.c i::J.4 ,:$'+.3 llO.On 24.5 13.0 ~3.3 
2Q2.'iO l-I".IJ 10.::> ':>t:'.b c.~c..~O 3i.2 14.3 4"'.4 
315.00 21." 11.1 4Y.3 :H,:).OO " 1.4 li.f> 24.4 
331.50 :n .1 1 I. IJ ')4.t-' JJ1.~U ~H.2 ll.S 19.1 
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TABLE 3 

DENVER WIND DATA 

Percentage Frequencies of Wind Direction and Speed 

Annual Hourly Observations of Wind Speed - Hales Per Hour 

Direction 0-3 4-7 8-12 13-18 19-24 25-31 32-38 39-46 Total 

N 1.1 1.9 2.0 1.1 0.3 0.2 0.1 6.7 

NNE 0.7 1.4 1.1 0.9 0.2 0.1 0.1 4.5 

NE 1.1 1.9 1.7 0.9 0.2 0.1 5.9 

ENE 0.8 1.2 1.1 0.5 0.2 0.1 3.9 

E 1.1 1.3 1.3 0.5 0.1 4.3 

ESE 0.8 1.1 1.1 0.4 0.1 3.5 

SE 1.1 2.1 2.0 0.7 0.1 6.0 

SSE 1.1 2.1 2.1 1.0 0.4 0.2 6.9 

S 2.1 5.1 7.1 3.7 0.6 0.2 18.8 

SSW 1.1 3.4 3.9 1.7 0.1 10.2 

SW 1.2 2.3 1.5 0.4 0.1 5.5 

WSW 0.9 1.0 0.7 0.2 0.1 0.1 3.0 

W 0.8 1.2 0.7 0.6 0.4 0.2 0.1 0.1 4.1 

WNW 0.8 0.9 1.0 1.0 0.5 0.4 0.1 4.7 

NW 1.3 1.8 1.5 1.2 0.5 0.2 6.5 

NNW 0.9 1.7 1.7 0.9 0.2 0.1 5.5 

Total 16.9 30.4 30.5 15.7 4.1 1.9 0.4 0.1 100.0 



Table 4-1 Probability Distributions 
for Winds 

POSITION 

VELOCITY 
LEVE.L 
--MPt-f 

2.0 
1t.0 
8.0 

11.0 
IIt.O 
c?O.O 
26.0 
31t.0 

POSITION 

VELOCITY 
LEVEL 
--MPH 

2.0 
4.0 
d.O 

11.0 
14.0 
20.0 
26.0 
34.0 

3 

CONFIGUWATION 1 

~f~CENT TI~E VELOCITY 
(uMEAN) LEVEL 
EACEEOS --MPH 

VELOCITY LEVEL 

12.':J 
1t4.0 
Ib.7 
10.2 
5.9 
1. ':i 
.6 
.2 

3.0 
':J.O 
9.0 

16.0 
26.0 
36.0 
1t':J.0 
~U.O 

CONfoIbUkATION 1 

PEkCENT TIME \lELOCITY 
(UMEAN) LEVEL 
EXCEEDS --MPH 

VELOCITY LEVtL 

76.0 3.0 
~1.6 5.0 
20.4 '1.0 
10.2 16.0 
5.0 c6.0 
1.4 36.0 
.5 4~.0 
.2 ~O.O 

PEWCEI'IIT TIM£. 
(U"'EA'- + .J URfIIIIS) 

E.XCEEDS 
VELOCITY LEVEL 

6~.;;S 
f)6.~ 
.Jl.4 
14.4 
4.1 
1.1 
.3 
.2 

f'ttofCt:. ... T TItlE 
(uMEAh + .J \JRIIIS' 

t.ACt.t.DS 
vELOCITY lEVEL 

H3.H 
10.b 
44.2 
16.~ 
.J.1 
1.0 
.3 
.1 

POSITION 

Vl:.LOCITY 
ll:.VEl 
--"'PH 

2.0 
4.0 
6.0 

11.U 
14.0 
20.0 
26.0 
34.0 

POSITION 

VELOCITY 
LEVf.L 
--MPH 

~.O 
4.U 
8.0 

11.0 
14.U 
20.0 
26.0 
34.U 

2 CONFIGURATION 1 

4 

PE.~CENT Tt"'E VELOCITY 
(UMEAN) LEVEL 
tXCEEDS --",PH 

V~LOCITY lfVEl 

60.6 
26.4 ".3 

1.6 
.7 
.1 

0.0 
0.0 

3.0 
~.o 
9.0 

16.0 
26.0 
36.0 
45.0 
50.0 

CONfIGURATION 1 

P[kCENT TIME VELOCITY 
(uMEAN) LEVEL 
t..XCEEOS --MPH 

VELOCITY LEVEL 

64.3 3.0 
29.0 5.0 
".0 ~.o 
2.3 16.0 
1.0 26.0 
.3 36.0 
.1 45.0 

0.0 50.0 

PE~CENT TIME 
(UMEAN + 3 tJRMS) 

EXCEEDS 
VELOCITY LEVEL 

77.9 
58.9 
2M.3 
6.9 
1.3 
.2 

0.0 
0.0 

PERCENT TI'-E 
CUMEAN + 3 lJRMS) 

EXCEEDS 
VELOCITY LEVEL 

80.~ 
63.0 
32.6 
9.5 
1.9 

.4 

.1 

.1 

~ 
0 



Table 4-2 

POSITIO~ 

VFLOCITY 
LEVEL 
--MPH 

2.0 
4.0 
8.0 

11.0 
14.0 
20.0 
2b.0 
34.0 

POSITION 

VELOCITY 
LEVEL 
--MPM 

2.0 
4.0 
8.0 

11.0 
14.0 
20.0 
26.0 
34.0 

Probability Distributions for 
Winds 

~ CO~FIGU~ATION 1 

7 

PERCE~T TIME VELOCITY 
(UMEA~) LEVEL 
EACEEDS --MP~ 

V~LOtlTY L~vEL 

,lJl.5 
58.0 
22.H 
10.2 
4.5 
l.l 
.3 
.1 

3.0 
5.0 
'1.0 

10.0 
26.0 
30." 
45.0 
!:)O.O 

COf\4FlSURATION 1 

PE~CF.:NT TIME V~LOCITY 
(UMF.:AN) LEVEL 
EXCEEDS --MPH 

VELOCITY LEVEL 

1':>.7 3.0 
,+7.6 5.0 
14.5 9.0 
7.4 16.0 
3.9 2b.0 
1.2 3b.0 
.5 45.0 
.2 50.0 

PEHCENT TIME 
(UMa:.A~ + .j URMS) 

EXCEEOS 
VELOCITY LfVEL 

tl6.6 
1~.a 
~0.8 
1'1.1 
4.5 
1.0 
.2 
.1 

PERCENT TIME 
(UMEA~ + J URMS) 

t.XCEEOS 
VELOCITY LEVEL 

85.1 
11.9 
4~.8 
11.2 
~.8 
2.3 
1.1 
.1 

POSITION 6 CONFIGURATION 1 

VELOCITY PE;.tCENT TIME VELOCITY PERCENT TIME 
LE~EL (U"EAN) LEVEL (UMEAN • 3 lJRMS) 
--MPH EXCEEDS --MPH EXCEEDS 

VELOCITY LEVEL VELOCITY LEVEL 

l.O 19.2 3.0 86.2 
4.0 52.:; 5.0 14.6 
~.O 15.8 9.0 48.1 

11.0 6.2 1&.0 16.1 
14.0 2.1 26.0 3.8 
lO.O .9 36.0 1.2 
26.0 .4 45.0 .s 
34.0 .1 50.0 .3 

POSITION ~ CO~FIGURATION 1 

VELOCITY fJEwC€NT TJME VELOCITY PERCENT TIME ~ .... 
LEVEL (UMf.AN) LEVEL (UMEA~ + 3 lJRMS) 
--MPM t.XCEEOS --MPtt EXCEEDS 

VELOCITY LEVEL VELOCIl Y LEVEL 

2.0 84.5 3.0 81.3 
4.0 "7.4 5.0 18.1 
~.O 35.5 9.0 55.8 

11.0 18.8 16.0 24.6 
14.0 9.9 26.0 b.l 
20.0 2.1 36.0 1.1 
2b.0 .9 45.0 .4 
34.0 .2 50.0 .1 



Table 4-3 Probability Distributions for 
Winds 

PO':iITln~ 

VFLOCITY 
LEVEL 
--Mt"'H 

l.O 
4.0 
h.O 

11.0 
14.0 
20.0 
2b.0 
34.0 

POSITIO"4 

VELOCITY 
LEVEL 
--MPH 

2.0 
4.0 
11.0 

11.0 
14.0 
20.0 
2b.O 
34.0 

:" 

t,,;Ol'llf l\~u~ATIO'V ~ 

Pf~CfNT llMt 
(U~~A~) 
t~Cf~DS 

V~lnCITY LfV~L 

71 • .: 
40 • ..: 
l~.l 
0.') 
.:s.:) 
l.~ ... 
.2 

VtLOCITv 
LE\Jt.L 
--:vlt-'H 

.;.v 
':).0 
'J.u 

ll).{'; 
2f>.O 
<\0.1.: 
"..!:>.v 
~v.u 

COlllflc;;U .... ATIOr.., t: 

~ftJCfNT r 1 Mt_ ve:VJCI Ty 
(uP04F..AN) Lt:. \Ill 
EXCEEDS --""PM 

VI-LOCITY LlVlL 

1t4.~ J.t.; 
:,~.t1 ..... J 
t'o.~ '1.;; 
11.v In.,,; 
fI.U ct..~ 
1.11 3t: • Ij 

.K 4':).ti 

.? ':)0. ti 

~t. .. t...t.NT TIME 
(UMt. Ai'4 + .j uk~!::» 

t. x Ct. ... US 
Ill': Lflt,; 1. Tv Lt. VI:.L 

!1t::.4 
!:)I.~ 

"'l.i' 
1~.!'1 
4.1 
1.0 
.3 
.t: 

~t.wCt"'T TIME 
(u""t.AN + .j u"'M,:>' 

,=-XCt.t:OS 
VfoL0t.ITY Lt.vEL 

h4.f 
11.1 .. ~.~ 
1('1.'-1 
1..0 
1.1 
.4 
.1 

... OSITION 

vt.LOCITV 
Lt.VEL 
--Mfo»H 

~.o 
4.0 
ri.O 

11.0 
14.1) 
co.O 
2h.0 
.i4.U 

"'0:::.ITI0N 

Vt-LOCllY 
Lt.Vt.L 
--MPH 

c.o 
't.0 
H.O 

11.0 
14.0 
lO.U ct;). 0 
j4.U 

l CONtI6U~ATION ~ 

4 

~EwCtNT TIME VELOCITY 
(UMf.AN) LEVEL 
t.xCF.€OS --MP~ 

VtLOCITY LfvEL 

~rt .1 
c').1 4._ 

1 .... 
.7 
.1 
.0 

0.0 

3.0 
!).O 
Q.O 

Ib.U 
i6.0 
.ib.O 
4!).0 
!)O.O 

CONfIGURATION 2 

P~"'Ct.NT T}IIoft: VELOCITY 
CU"F..AH) LEVFL 
tXCEEOS --fIiI"t1 

VtLOClfV LE'ItiL 

hc.l j.O 
~7.7 -;.0 
').1 9.0 
c.l 1".0 

.6 2".0 

.2 36.0 

.1 4".0 
U.O ~0.0 

PERCENT TI ... E 
(U .. EAN • :l URMS) 

EXCEEOS 
VELOCITY LEVEL 

14.A 
:'4.9 
25.9 
5.2 
1.0 
.2 

0.0 
U.O 

PERCENT TIME 
«lb4EAN • J URMS) 

l:.XCEfOS 
VELOCllY LEVEL 

714.7 
6U.7 
30.1 

&.4 
1.'1 
.3 
.1 
.1 

c...r 
N 



Table 4-4 Probability Distributions for 
Winds 

POSITIOl'\l 

VFLOCITY 
LEVEL 
--I'4PI"f 

2.0 
4.0 
~.O 

11.0 
14.0 
20.0 
2f:l.O 
31+.0 

POSI T IOf\· 

VFLOCITY 
LEVEL 
--MPH 

2.0 
... 0 
~.O 

11.0 
14.0 
20.0 
cb.O 
34.0 

'=' 

7 

CONflt;UkATIO'" c 
PF.PCENT T 1,"'1:: 

(llMEAN) 
FxrEEOS 

IJFLOCI1v lE:..llt"L. 

74.'7 
':;'l.4t 
~U.b 
~.7 
1+.3 
1.0 
.3 
.1 

IIt:.LOCITY 
lE\lt:.L 
--,..Pt-t 

3.t. 
~.tJ 
':i. 0 

16.U 
~b.U 
30.U 
1+~.iJ 
su.u 

COiI/": II;ul~ A T I I)~J c 

PEPC~NT 11~,F IIELOCIT'f 
(IJ~EAfoJJ LEVt..L 
fJtCf.t:D~ --~j.l~ 

VrLOCITY LfH.L 

10.0 j.iJ 
3~.'-I ~.\J ,. ~ ~.o 

3.4- 16.1.1 
l.~ 2t1.u 
.b :'0.1.1 
.4 '+5.0 
.2 5U.1.I 

,",t.~Ct::NT TllillE 
(IJMt:.AN • J uwM~) 

1::. x ct.t:. u<; 
vfLUCITv Lt.\lt.L 

tl~."l 
'4.3 .. ~., 
Lf.b 
4.J 
1.0 
.J 
.i 

,",t:.wCtl\ir T l~,f. 
( ,)""I:..1N • J v~MS) 

t,1(Ct:.t:.uS 
lit:. LOt: I r v Lt:.IJt.L 

'::I~.d 
~ I.e 
Jl.' 
LI.n 
J.4 
i.'+ 

• I 
.5 

POSITIO!'l 

IItLOCITY 
Lt.VtL 
--~PH 

c.o 
4.0 
Ii.U 

11.0 
11+.0 
cO.O 
cb.O 
J4.0 

..,OSITI0", 

VELOCITY 
LEVEL 
--MPH 

2'.0 
1+.0 
H.O 

11.0 
14.0 
cO.O 
2'b.O 
31+.0 

b CONflGUkATION 2 

8 

P~~CENT TIM€ ~ELOCITY 
(UMEA~) LfVfL 
t.XCEEDS --~PH 

Vt:.lOCITY LEvEL 

7~.1 
~2'.3 
1".4-

6.4-
3.1 

.7 

.3 

.1 

.3.0 
5.0 
~.O 

16.0 
26.0 
36.0 
,+S.O 
50.0 

CONFI6UWATION 2 

PEweENT TJMt. VELOCITY 
(U~fA~) LEVEL 
t.XCfF."OS --MPH 

Vt-LOCITY LfvEL 

1':1.A 3.0 
5~.9 5.0 
28.3 9.0 
14 • .3 16.0 

1.K 26.0 
2.2 36.0 

.t1 45.0 

.i! 50.0 

PERCENT TIME 
(UMEAN • 3 UR~S) 

EXCEEDS 
VELOCITY LEVEL 

8b.4 
15.1 
49.8 
18.3 
4.7 
1.1 
.5 
.3 

PERCENT TIME 
(UMEAN • 3 lJPMS) 

EXCEEOS 
VELOCITY LfVEL 

85.4 
74.5 
51.3 
22.4 

6.1 
1.8 
.5 
.3 

~ 
~ 



Table 4-5 Probability Distributions for 
Winds 

POSITION 

VFLOCITY 
LEVEL 
--MPH 

2.0 
It.O 
c.o 

11.0 
1-.0 
20.0 
26.0 
31t.O 

POSITION 

VELOCITY 
lEVEL 
--MPH 

2.0 
4.0 
~hO 

11.0 
14.0 
lO.O 
2e>.0 
3_.0 

1 CUNtlGU~ATlUN J 

3 

PERCENT TIMt V~LOCI'Y 
(uMEAN) L~Vil 
EXCEEDS --MPH 

YfLOCITY lEYtL 

15.0 
41;.CoI 
18.1 

1:4.4 
4.5 
I.~ 
.~ 
.1 

J.O 
:'.0 
'i.0 

10.0 
2b.O 
3b.O 
4:'.<1 
:'0.0 

COtif"!bURATION 3 

PI:.RCENT TI~t YELOCIlY 
(UMEAH) lEVEL 
EXCEEDS --~PH 

VELOCITY LEVEL 

19.4 3.lI 
56.5 5.0 
~4.~ 'J.O 
13.1 16.0 
1.~ 2b.0 
2.4 36.0 

.9 4£:).0 

.3 50.0 

PiWCENT TIMi 
(UI!4t..AIIf '+ ~ ' .. ""M5» 

[XCt:.t:.OS 
YfLOCITV lfVfl 

tSJ.~ 
fO.l 
4'+.1 
11.S 4." 
1.4 
.5 
.J 

PEHCl:.NT TI!I4E 
(uMEAN + ~ U""MS) 

t.XCEf:.OS 
VELOCITY ll:.Vf..l 

tJIt.8 
1~.5 
40.9 
1.,.'1 

,+.1 
1.J 
.4 
.l 

"'1J~lTIUN 

VELOCiTY 
ll:.Vl:.L 
--MPH 

t!.0 
4.U 
tS.U 

11.U 
14.U 
2U.U 
2b.U 
34.U 

t'OSITION 

VELOCITY 
Lt.Vl:.l 
--MPH 

~.U 
'+.0 
thU 

11.0 
1'+.0 
20.0 
2b.0 
:i •• U 

e CONFIbUWATION 3 

4 

Pf.~(ENT TI~f VELOCITY 
(UMl:,AN) LEVEL 
~XCl:.EOS --I!4PH 

VELOCITY LEYEl 

b2.li 
J2.~ 
1.~ 
3.2 
1.~ 
.1 

u.O 
0.0 

3.0 
!:'t.O 
9.0 

16.0 
26.0 
36.0 
45.0 
50.0 

CONtlbUQATION 3 

Pf~Cl:.Nl lIMt: vELOCITY 
fUMEAN) lEVEL 
t..XCEEOS --MPH 

Vt-lUCTTY LF:VEl 

t;5.k 3.0 
~1.6 5.0 _.4 q.O 
1.1 16.0 

.1 ~6.0 

.l Jb.O 

.1 '+5.0 
0.0 ~O.O 

PERCENT TIME 
(UMEAN + J uRMS) 

EXCEE!,)S 
VELOCITY IF.VEL 

1b.1 
SH.d 
JI.6 

'J.O 
1.A 
.3 

0.0 
0.0 

PEHCENT TIME 
(UMEAN + 3 URMS) 

EXCEEDS 
VELOCITY LEVEL 

14.5 
54.2 
23.8 
6.5 
1.2 
.3 
.1 
.1 

c... 
~ 



Table 4-6 Probability Distributions for 
Winds 

POSITION 

VELOCITY 
LEVEL 
--MPH 

2.0 
1t.0 
8.0 

11.0 
14.0 
20.0 
26.0 
34.0 

POSITION 

VELOCITY 
LEVEL 
--MPH 

2.0 
4.0 
I:!.O 

11.0 
11t.0 
20.0 
2b.0 
34.0 

5 CONFIGu~ATION J 

7 

PERCENT TIME ViLOCITY 
(uMEAN) LEVEL 
EXCEED5 --MPH 

VELOCITY LEvEL 

MO.9 
5.'1.5 
eJ.3 
10.7 
5.3 
1.2 
.3 
.1 

3.U 
!:>.o 
9.U 

16.U 
2t>.0 
36.U 
1t5.0 
5U.0 

CONFl(;URATIO~ j 

PERCENT TIME VELOCITY 
(UMEAN) LEVEL 
E).CEEDS --MPI-t 

IIELOCITl' LEvEL 

08.4 3.0 
34.0 5.0 
9.5 "i.O 
5.0 10.U 
2.6 26.U 
1.1 30.U 
.~ 45.U 
.2 50.U 

Pt,wCt.NT TIME 
(U~E4N • J URMS) 

E,CCt:.t:.US 
Vl:.LOCI TY U:.Vt:..L 

e:;6.~ 
,~.O 
41..1.'1 
lb.3 
It.l 
1.1 
.3 
.2 

F!:'~Ct.NT TI~E 
(UlIottAN + J UqMS) 

t:..,CCt:.t:.OS 
VFLOC.lTY LEVEL 

dl.9 
6b.0 
JO.ri 
L:J.H 
5.1 
~.l 
1.2 
.9 

tJOSITION 

VELOCITY 
LI:.Vt:..L 
--MPh 

t.O 
4.U 
M.U 

11.0 
14.U 
~U.U 
~6.0 
~4.0 

tJOSITION 

VELOCITY 
Ll:. VEL 
--MtJH 

c.u 
4.U 
8.U 

11.U 
l'+.U 
2U.0 
20.U 
34.U 

b CONFI6U~ATION 3 

ts 

Pf~CfNT TI~E V~LOCITY 
(uMEAN) LEVFL 
t:.xCEEU~ --MP~ 

Vt:..LOCITY LEvEL 

1H.0 
52.0 
17 •. , 

0.1..1 
3.4 
1.1 
.4 
.1 

J.O 
5.0 
9.0 

16.0 
26.0 
3t>.0 
45.0 
50.0 

CONfIGURATION 3 

Pf~CENT TIME VELOCITY 
(UMEAN) LEVEL 
f:.XCEEDS --MPH 

VELOCITY LFVEL 

t32.4 3.0 
02.5 5.0 
~9.8 9.0 
16.7 16.0 
10.0 2f'1.0 

1t.0 36.0 
1.4 ItS.O 
.'j ~O.O 

PERCENT TIME 
(UMEAN + 3 URMS) 

EXCEEDS 
VELOCITY LEVEL 

85.9 
14.1 
-.9.4 
19.8 
5.3 
1.8 

.7 

.It 

PERCENT TIME 
(UMEAN + 3 ",PMS) 

EXCEEDS 
VELOCITY LEVEL 

86.0 
15.0 
51.6 
22.1 
6.8 
1.9 
.7 
.5 

(;'I 
til 
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Table s. SUMMARY OF WIND EFFECTS ON PEOPLE 

Beaufort Speed 
number (mph) 

Calm, light air 0,1 0- 3 

Light breeze 2 4- 7 

Gentle breeze 3 8-12 

Moderate breeze 4 13-18 

Fresh breeze 5 19-24 

Strong breeze 6 25-31 

Near gale 7 32-38 

Gale 8 39-46 

Strong gale 9 47-54 

Note: Table from Reference 4, p. 40. 

Effects 

Calm, no noticeable wind 

Wind felt on face 

Wind extends light flag 
Hair is disturbed 
Clothing flaps 

Raises dust, dry soil and 
loose paper 

Hair disarranged 

Force of wind felt on body 
Drifting snow becomes airborne 
Limit of agreeable wind on land 

Unbrellas used with difficulty 
Hair blown straight 
Difficult to walk steadily 
Wind noise on ears unpleasant 
Wind borne snow above head height 

(blizzard) 

Inconvenience felt when walking 

Generally impedes progress 
Great difficulty with balance 
in gusts 

People blown over by gusts 



Table 6-1 WINO EN61N~~HINb STU~Y OF PHA~f ONl.dLOC~ 141.DENVER,COLORADO 
CONf 1 GUtotA TI ON 1 

LAHbE~T A~D SMALltST P~tSSU~E COEFFICIENTS FOR EACH TAP 

TAP ~A)(IMUM wI~JU "'INIMUM .11110 MAXll'tUM WINO MINIMUM WINO 
NUMBER MfAN IHfotEI':J ION MtAI\I OI'U.CTlON PEAK DIRECTION PEAK DIRECTION 

PRESSURE t-'j.(t.SSU~f. PRESSURE PRESSURE 
COEFF!CIP.T COtH lClf.~T COEFFICIENT COEFFICIENT 

101 .52$4 ~4c; -.Mlle; 4~ 1.1CJA:! 330 -1.563 195 
102 .337 330 -.1.J~ 4~ 1.291 330 -1.909 225 
10'3 .3l1 31s -.b':t"l bt) 1.210 300 -1.672 210 
104 .347 31~ -.~14 225 1.lb4 315 -1.972 60 
105 .371 31~ -.h .... 22~ 1.11'l 300 -1.456 225 
106 .331 2 Ii., -.~1d 240 1.114 300 -1.724 bO 
107 .556 34~ -.b .. O .j0 1.194 330 -1.485 30 
108 .316 31~ -.~b4 l40 1.15CJ 285 -1.564 255 
109 .561 345 -.b~H 4~ 1.0t51 330 -1.308 210 
110 .!'>O,) 34'.> -.tJ~' 45 1.271 330 -1.618 45 
111 .441 315 -.bb) bO 1.082 315 -1.553 225 
112 .473 31':> -.1140 2l~ 1.11~ 315 -1.969 225 
113 .460 315 -.~.j9 225 1.140 315 -1.465 240 
114 .304 31t, -./bO 24U .961 270 -1.526 285 
115 .4YO 345 -.b)., 45 1.02., 345 -1.940 45 
116 .415 345 -.10. 4~ 1.083 330 -1.599 45 
117 .380 315 -.b"'~ 210 1.0bO 315 -1.392 45 
118 .400 315 -.tH 1 225 1.022 315 -1.556 225 
119 .38J 315 -.tUI 225 1.018 315 -1.581 225 
120 .247 270 -.111j 225 .946 270 -1.531 240 ~ 

121 .3'l5 345 -.119 45 1.046 345 -1.702 30 " 
122 .31R 345 -.1;:J!i bU .9~9 330 -1.536 45 
123 .270 14e; -.1I:.fJ bO .921 315 -1.471 60 
124 .280 31~ -.T'll 210 1.0bO 315 -1.724 210 
125 .269 315 -.94b 22!'> .922 315 -1.780 225 
12'" .128 315 -.~Jfi 225 .851 270 -1.840 225 
127 .080 34e; -.tfO'l bO .b9.j 330 -2.002 45 
128 .090 315 -.ttbtt 60 .61~ 315 -1.851 60 
129 .101 31!'> -. 1~1j 1!:; .blA:! 330 -1.608 60 
130 .098 315 -.b"'6 7~ .5bl 315 -1.5'14 75 
131 .092 31!'> -.bHi UO .51ji! 345 -1.509 75 
132 .017 ~1" -.':Ibl 225 .~!:;Ij 315 -2.619 225 
13J .032 34!j -.I'll 15 .40b 345 -1.871 75 
134 • I!'> .. 315 -.11f) 75 .!'>41j 330 -1.565 60 
135 .203 31S -.6.Jl 7~ .b02 315 -1.388 60 
136 .203 315 -.!j~l 90 .59.J 315 -1.219 90 
137 .1&6 31" -.4tH 90 .~20 315 -1.021 90 
138 .046 3lS -.~~9 l~!'> .449 315 -1.420 195 
139 .154 315 -.OJI 75 .702 315 -1.623 75 
140 .195 315 -./20 7~ .668 330 -1.504 75 
141 .211 315 -.:'-1::> 90 .660 315 -1.410 75 
142 .217 :Ht; -.::>08 90 .619 0 -1.149 75 
143 .20R 315 -.4«:s4 90 .658 0 -1.116 90 
144 .17'1 31~ -.!'>2IJ 195 .61tt 330 -1.144 90 
201 .494 115 -.4j~ 105 1.268 90 -1.511 315 
202 .416 b(l -.41:.':1 105 1.12~ 90 -1.624 315 
203 .432 .JO -.~I>i 31::> 1.0&3 30 -1.646 315 
204 .!'>40 1" -."'co 31~ 1.13/ 0 -2.340 330 
205 .~43 7~ -.4;:JI 105 1.23!'> 90 -1.434 liS 
206 .592 I"> - •• tf4 31~ 1.221 0 -1.479 330 
207 _':;Ob 15 -.4Il lI0 1.218 90 -1.303 315 



Table 6-2 _INO £N61Ntf~IN6 51UDY Of P~~SE ON~.8LOCK 141.DENVEH.COLOPADO 
CUNfIGUwAT ION 1 

LANbfST AND S~ALLEST ~~tSSUHf COEFtICIENTS FOR tAC~ TAP 

TAP MAXIMUM wINO "'INIMU'4 wINO MAXIMUM WINl) MINIMUM "IND 
NUMRER "'fAN OlPEC1IUN ~fAN OINtCTlON PEAK DIRECTION PEAK DIRECTION 

PHESSURE PHt.SSUWf PRESSURE PRESSURE 
COEFFICIENT COHflCIt.NT COfFFICIE~T COEFFICIENT 

20" .591t 60 -."~I 1O~ 1.2US 60 -.913 315 
209 .62~ 30 - ... .jj Jb 1.253 30 -1.350 330 
210 .59tt 15 -.4J~ IOj~ 1.164 15 -1.814 330 
211 .480 1" - ... 6' 210 1.170 15 -1.4J2 315 
212 .569 60 -.4~2 1~5 1.1<U 90 -.982 315 
213 .!:>61 JO -.4.jti 31!) 1.141 II) -1.615 315 
214 .539 15 -.4!)1 315 1.24'.1 I!:> -1.911 330 
215 .347 1'; -.4 .. 2 195 1.010 90 -1.520 315 
216 ... 68 'JO ..... .j!:t }CI5 1.22J 90 -1.059 315 
211 .1t31t JO -.4JI IHO 1.071 15 -1.500 315 
218 .418 1~ -.41t"J lRO 1.10~ 15 -1.943 330 
219 .184 'JI) -.4Ith 195 1.024 15 -1.308 315 
220 .332 '.10 -.1t4c! 1'J~ .89'1 75 -1.219 315 
221 .338 JO -.4JJ 180 .862 30 -1.318 315 
222 .2~5 15 - ... .jOj 180 .906 15 -1.685 330 
223 .146 '10 -..... ~ uso .986 90 -.950 285 
224 .216 JO -.41t2 210 .186 60 -1.303 315 
225 .241 30 -.4J!) 180 .641 60 -1.441 315 
226 .126 15 - ..... ti 11S0 .,41i 15 -1.174 135 
227 .187 '.10 -.ltt!" 180 .901 75 -.919 120 "" 228 .244 'JO - ... 2,., 180 .tUI 90 -1.144 120 00 

229 .276 30 -.40ii 1'J!:> .13'.1 30 -1.416 315 
230 .230 JO ... ltt!1i lHO .168 30 -1.366 315 
301 .484 ISO -.,.,d3 dO 1.300 165 -2.136 210 
302 .ItZS 165 -.612 c:25 1.06'1 165 -2.152 225 
J03 .300 180 -.b .. J:S I!:> .'J60 180 -1.609 225 
304 .IYl 180 -.b4J 15 .941 150 -1.514 225 
305 .101 I*>S -.lb6 60 .95~ ISO -1.665 210 
30" .001 16c; -1.Ul0 ~o .755 150 -3.063 90 
J07 .508 I~O -.666 I!:> 1.228 165 -1.608 30 
308 .018 16e; -1.0!)1 'JU .536 150 -2.271 90 
309 .41S 1~0 -.bot! 1~ 1.lliO 150 .. 1.378 1S 
310 .S27 165 -.6J4 IS 1.1J4 150 -1.168 210 
311 .451 16C; -.04J 1~ 1.08J ItS 0 -1.237 22S 
312 .300 165 ".oJ3 15 .913 195 -1.349 60 
313 .180 IbS -.1Oj1 60 .708 195 -1.615 90 
314 .011 16r; -."'~6 'JO .b64 180 -2.149 90 
315 .365 1~1l -.60'1 1~ 1.083 ISO -1.256 15 
316 .424 165 -.103 c2!:> 1.078 165 -1.468 225 
317 .438 I"~ -.bll c!40 .996 1b5 -1.38S 225 
318 .276 I*>--; -.bb4 I!:> .893 180 -1.322 60 
319 .136 165 -.7'JJ 60 .819 19" -1.720 90 
320 -.026 16., -."'t!1i 1!:> .408 180 -1.988 90 
321 .11i!! l!:>O -.tHO l2~ .92!:> l!:>O -1.595 225 
32? .240 1!:J0 -. HH 22~ l.l~O 165 -1.662 225 
321 .28~ 10':1 -.flj I!:> .'J~'J 165 -1.463 240 
324 .167 l~S -.11U 0 .fi3l 1~0 -1.172 45 
32~ .044 In~ -.fl'" 110 .b''1 19':) -1.97(1 45 
326 -.101 lto"::. - • ..,uOj 75 .,,31 195 -1.992 7S 
327 -.ou." l!:lC -.~o.., '::40 .!:>~O 150 -2.508 225 
328 .071 1:'0 -.tl/':! Z!:>5 .tI~O 150 -1.819 240 



Table 6-3 MIND ENGIN~EHIN6 SJUDY Of PHASE ONE.8LOCK •• I.DENVER.COLORADO 
CONfI6URATION • 

LARG~ST AND SMALLEST PHESSURE COEffICIENTS fOR EACH TAP 

TAP MAUNUN WINO MIN!14UM wIND MAXIMUM WIND "'lNIMUM WIND 
NUMRER "'EAN DIRECTION MEAN OIRECTION PEAK DIRECTION PEAl< DIRECTION 

PRt.SSURE ... RESSUHE PRESSURE PRESSURE 
COEfFICIENT COEffICIENT COEFFICIENT COEFFICIENT 

329 .048 IbS -.l!:)O 15 .680 150 -1.344 0 
330 .002 165 -.61' 15 .S12 180 -1.575 30 
331 -.075 165 -.119 15 .1",b 180 -1.658 90 
332 -.162 150 -.9tSJ 15 .29!:) 180 -2.907 90 
333 -.019 330 -.bU8 255 .47t1 0 -1.554 255 
334 .014 150 -.,::»"j ~!:)5 .520 330 "'1.563 255 
335 .009 150 .... ft1 15 .431 165 -1.331 15 
336 -.031 1~0 -.ll!:) I!:) .3bb 330 -1.606 30 
337 -.062 150 -.6j1 15 .280 300 -1.688 345 
338 -.121 300 -.'J05 90 .201 150 -1.992 75 
339 .003 150 -.606 255 .466 150 -1.571 240 
340 .047 150 - •• '9 210 .614 255 -1.512 255 
341 .055 ISU -.411 IS .429 330 -1.361 IS 
342 .026 150 -.649 15 .421 165 -1.556 0 
343 .014 ISO -.1'#3 15 .Sl!:) 255 -1.702 30 
344 -.035 150 -.8~' 0 .361 150 -2.314 90 
401 .475 255 - •• 3. 90 1.261 255 -1.295 315 
402 .373 240 - .... H 90 1.33. 195 -1.318 315 
403 .469 210 -.5t10 1!:)0 1.271 210 -1.440 330 
404 .260 225 -.ft.8 150 1.071 210 -2.339 165 (#I 

405 .558 210 -.4,5 15 1.182 285 -1.886 315 10 

1t06 .317 225 -.lotl 150 .930 210 -2.149 180 
407 .548 210 -.4t16 15 1.201 285 -1.160 315 
408 .586 240 -.. ,. 15 1.210 195 -1.724 315 
409 .533 225 -.b11 150 1.165 210 -1.677 150 
410 .265 225 -.621 160 .'185 225 -1.552 180 
411 .480 210 -.4 .. U 60 1.096 270 -1.775 315 
412 .538 240 -.50!:) 3 .. 5 1.210 240 -1.193 315 
413 .487 225 -.,1'J 150 1.19'# 240 -1.628 150 
414 .183 215 -."'b~ 150 1.096 225 -1.801 150 
415 .2.34 210 -.54] 3 .. , .953 270 -1.942 315 
416 .294 240 -.511 34, .841 240 -1.360 345 
417 .2.36 225 -.5tJ8 345 .952 225 -1.586 150 
418 .046 225 -.125 150 .636 225 -2.211 165 
419 .211 2ltCl -.619 3.5 .964 240 -1.697 315 
420 -.026 240 -.11. 345 .,30 255 -1.593 345 
421 -.108 3UO -.S'JO 15 .6.0 15 -1.335 0 
.22 -.114 300 -.blj 0 .589 0 -2.427 165 
423 .020 210 -.!:)bS 0 .58. 210 -1.374 0 
424 -.075 300 -.&U'I 0 .513 315 -1.601 0 
425 -.050 315 -.ltb .. 9U .411 345 -1.578 75 
426 -.031 330 -.b~4 1~ .363 330 -1.938 75 
427 -.013 270 -.!:){1 ., .496 60 -1.263 0 
428 -.014 210 -.bUl 0 .!)O3 330 -1.687 0 
429 .134 225 -.441 90 .114 225 -1.873 75 
430 .114 225 -.!:)d4 15 .193 240 -1.199 60 
501 -.li1 330 -.6'~ 60 .603 315 "'2.907 150 
502 -.1~8 210 -.d!)6 60 .140 240 -2.513 150 
!)03 -.043 15 -1.2U" 210 .901 90 -1.913 210 
504 -.Oll 15 -1.129 210 .174 90 -1.954 270 



Table 6-4 wINO ENblNtERING STUOv OF PHASE O~t.8LOCK 141.0ENVEA.COLORADO 
CO"4f I GUtlA lION ~ 

LARGEST AND SMALLEST PRESSURE COEfflCIEhTS fOR tACH TAP 

TAP MAXIMUM WINO MINlll4UM wl~O MAXIMUM WINO MINIMUM WIND 
NUII4~fR MfAN OI~ECTION MtAIIt Ol~t.CTION PEAK DIRECTION PEAK DIRECTION 

PRESSURE PHtssU~f PRESSURE PRESSURE 
COEFF ICIE"'T COEfFICIENT COEffiCIENT COEffiCIENT 

101 .!;,28 345 -.1t!'i 4~ 1.211 330 -1.783 30 
102 .31t 1 315 -.'b8 45 1.194 330 -1.727 45 
103 .:;!C<.# 315 -.:''I'i bO 1.324 330 -1.425 75 
104 .3Sb 315 -.4"10 60 1.118 315 -1.261 bO 
105 .36~ 315 -.4C4 75 1.17~ 315 -1.135 60 
106 .283 315 -.3'14 90 1.133 315 -1.084 60 
107 .555 3l+~ -.1~I 45 1.19<j 330 -1.412 45 
108 .29<.# 315 -.42~ 75 .876 315 -.941 75 
109 .543 345 -.tS4<.# 45 1.164 345 -1.839 30 
110 .480 345 -.'41 45 1.249 315 -1.687 45 
111 .435 315 -.~<jl bO 1.011 315 -1.237 45 
112 .462 315 -.'::>11 15 1.072 315 -.920 60 
113 .45b 315 -.48~ 15 1.10b 315 -.830 60 
114 .e.97 315 -.44t! 1!) .<jOtS 315 -.835 90 
115 .~14 345 -.ttOO 45 1.081 330 -2.616 45 
116 .426 3lt5 -.bbJ 60 1.00.J 345 -1.514 60 
117 .394 315 -.~!:)~ 15 1.0!;)'::> 315 -1.290 60 
118 .410 315 -.':).J7 IS 1.04b 315 -.929 60 
119 .399 315 -.501 15 .<j73 315 -.844 75 
120 .261 315 -.4~2 I!) .888 315 -.820 75 "" 121 .311 345 -.5"1tt 1:' 1.02!) 345 -2.085 60 0 

122 .290 345 -.bOO 15 .851 345 -1.154 15 
123 .296 315 -.':)o~ 15 .942 315 -.914 15 
124 .300 31'5 -.511.# 15 .881 315 -.884 75 
125 .286 315 -.4'::>'i 15 .94'i 315 -.800 90 
12f1i .132 315 -.447 15 1.026 315 -.826 90 
121 .083 345 -.ho.J 15 .163 30 -2.461 75 
128 .113 315 -.~t54 75 .611 315 -1.00S 15 
129 .120 31~ -.ttbi 15 .695 315 -.954 90 
130 .099 315 -.419 90 .100 315 -.807 90 
131 .094 31') - • .J'IJ <.#0 .840 315 -.154 15 
132 .004 31!;) -.J'JI 90 .~t5b 315 -.719 90 
133 .020 3JO -.44!) 15 .48!) 45 -1.345 15 
134 .143 315 -.40!;) CJO .644 315 -.906 60 
13'; .180 31S -.3t58 90 .641 315 -.191 75 
136 .202 315 - • .:sbO 90 .58J 315 -.762 105 
137 .162 315 -.3.JO 90 .562 315 -.126 lOS 
13t5 .026 31~ -.J4:!J ~o .416 315 -.694 105 
139 .161 315 -.3~6 75 .60 I 30 -.915 .5 
140 .201 315 -.J~j ~O .6t53 315 -.140 75 
141 .213 315 - • .J58 90 .591 330 -.191 60 
142 .209 315 -.3'::>1 90 .5Sb 315 -.676 75 
1.3 .206 31e; -.:il+4 90 .6tt6 345 -.712 90 
144 .181 315 -.3'::>tt ~O .612 315 -.166 IUS 
201 .560 15 -.4ltl!l 105 1.281 15 -1.221 135 
202 .490 bO -.40~ 1241 1.450 45 -1.205 315 
203 .4112 30 -.!:)U4:! .115 1.16'i 45 -1.445 315 
204 .538 1'; -.'::>4b 315 1.09~ 15 -1.457 330 
205 .516 1"0 -.4t!.4:! 105 1.3~8 15 -1.314 315 
206 .58,. 15 -.~Ol.# 315 1.204 15 -2.013 330 
201 .345 15 -.4.J7 105 1.1b4 15 -1.181 315 



Table 6-5 ~lNn ~NGINEEHINb ~TUOY OF PHASE ONE,SlOCK 141,OENVER.COlORADO 
CONFIGURATION e 

LAHbEST AND SMAlL~Sl PRESSURE COEFFICIENTS FOR EACH TAP 

TAP MAXIMUM WINO MINlr.tu..- WINO ~AXIMUM WINO MINIMUM WIND 
NUMBER MfAN OIRlCTION MEAN DIRt.CTION PEAK OIRECTION PEAK DIRECTION 

PRESSURE PRESSURE PRES5>URE PRESSURE 
COEFFICIENT COf:.HIClt:.NT COEFfICIENT COEFFICIENT 

208 .308 .:!O -.4~~ lO~ .96.:! 45 -1.179 315 
209 .~16 30 -.4b~ Jl!;) 1.138 30 -1.580 315 
210 .551 15 -.411 31~ 1.129 15 -1.603 330 
211 -.1f)8 15 -.'+bl lOS .650 75 -1.353 315 
212 .063 15 -.ltl$! lU~ .~2.:! 90 -1.132 315 
213 .324 l~ - .... ~O Jl!;) .884 30 -1.550 315 
2l't .483 1b -.It"~ .lIS 1.098 30 -1.910 315 
215 -.227 330 -.58'::1 15 .279 315 -1.511 315 
216 -.127 330 -.'::159 15 .423 330 -1.226 315 
217 .182 1~ -.'::143 7~ .654 0 -1.522 315 
218 .411 J.5 -.'::IO~ 75 1.213 30 -1.713 315 
219 -.196 315 -.549 75 .343 315 -1.165 60 
220 -.10b J30 -.553 90 .324 315 -1.469 30 
221 .061 0 -.'::IJ2 90 .571 0 -1.430 315 
222 .189 15 -.'::IIB 15 .906 15 -1.681 315 
223 -.130 315 -.50~ 90 .300 315 -1.191 30 
22. -.069 330 -.It':l3 "5 .394 315 -.959 45 
225 .047 0 -.41., 75 .571 0 -1.644 315 
226 .167 15 -.485 75 .824 15 -1.568 60 
227 .008 315 -.46'::1 90 .583 315 -.895 30 "'" 228 -.069 330 -.4d':l 75 .40'::1 315 -.859 60 .... 
229 .126 15 -.429 105 .662 IS -1.147 315 
230 .150 15 -.461 7~ .188 15 -1.272 60 
301 -.022 135 -.'::I/b 1~ 1.079 135 -1.294 15 
302 -.097 75 -.~43 15 .888 135 -2.161 0 
303 -.161 135 -.~~.:! 15 .631 90 -1.479 345 
304 -.206 13;:; -.Sfl 30 .541 90 -1.706 45 
30S -.236 135 -.11J. 45 .598 90 -2.178 45 
306 -.238 135 -1.013 60 .914 90 -2.316 60 
307 -.030 135 -.!:Ib3 15 .835 135 -1.278 75 
308 -.244 135 -.~46 60 .463 90 -2.113 60 
309 -.030 IJ5 -.~bl l~ .670 135 -1.021 15 
310 -.090 135 -.5!;)~ 15 .603 135 -.989 15 
311 -.170 IJ5 -.::"0 ( I!:! .32!:! 4~ -1.086 15 
312 -.220 Uti -.!:)b':i 30 .301 45 -1.250 45 
313 -.249 135 -.b/4 30 .330 45 -l.022 105 
314 -.l42 1.:!5 -.901 bO .576 60 -2.416 60 
315 -.048 131} -.,;)J'+ I!;; .951 135 -1.073 45 
316 -.106 1.:.s5 -.!:I9~ 15 .44ts 135 -1.037 15 
317 -.lb8 135 -.bOI 15 .31to 135 -1.038 345 
318 -.2l1 1.:!5 -.bO:.i 15 .32e 30 -1.328 90 
319 -.231 lJ5 -.'::19'> 1b .311 30 -1.848 30 
320 -.237 135 -.It)~ litO .19i 75 -2.224 60 
321 -.069 IJ5 -.'+/~ 1 !:I .!;;31 135 -1.0l3 IS 
322 -.102 1315 -.'::141 l~ .315 135 -1.093 15 
323 -.158 135 -.b13 1 !:I .326 135 -1.289 75 
324 -.223 135 -.bb4 15 .375 30 -1.274 345 
325 -.225 IJ!;; -.bl~ l~ .46J 30 -1.166 345 
326 -.228 IJ5 -.!;)tH 75 .101 315 -1.608 30 
327 -.119 IJ5 -.418 345 .346 135 -1.080 60 
3t?B -.14l 135 -.411 10~ .230 345 -.987 15 



Table 6-6 wINO f~bINEfkI~b sruov OF PHASE ONE.8LOCK 141.0ENYfH.COLORAOO 
C\)NflbURATlON 2 

LARbEST ANU SMALLEST PRESSURE COff~IClfNTS FOR EACH TAP 

TAP "4AXIMU~ wINO ~ltH'''WM WINO MAXIMUM WINO MINIMUM WINO 
NU'4RER MEAN DI"ECl ION 1'41:.11."4 DIRECTION PEAK DIPECTION PEAK OIRECTION 

PRt:.SSURE PHfSSUHt PRESSUHE PRESSURE 
COEFFICIEt-.T eOEFI- leItNT COEFFICIENT COEFFICIENT 

329 -.168 31'5 -.'::>04 10~ .20., 135 -1.046 15 
330 -.214 31') -.6cJ 0 .124 135 -1.113 345 
331 -.230 315 -.b"~ 0 .10'::> 315 -1.296 15 
332 -.210 315 -.td2 31t!) .1~6 315 -1.709 30 
333 -.132 315 -.408 90 .4tt9 135 "'1.028 15 
334 -.143 135 -.42" 90 .46!) 345 -.908 60 
335 -.116 315 -.41;)0 105 .341 345 -.883 IS 
33" -.224 lJS -.'::>J3 0 .346 345 -1.390 345 
337 -.238 135 -.I'+l 1~ .241 30 -1.514 0 
338 -.l40 13~ -.6~~ 15 .673 30 -1.834 345 
339 -.138 lJ!) -.;.1"l1i 60 .301i 345 -1.136 75 
340 -.134 315 -.430 10,::> .348 345 -.826 105 
341 -.105 315 -.414 105 .364 315 -.892 105 
342 -.199 135 -.4/~ 0 .321 345 -1.070 345 
343 -.214 135 -.603 0 .141i 135 -1.398 0 
344 -.238 1.;C, -. LHI 0 .351 30 -1.823 15 
401 -.216 U5 -.'+01 0 .138 135 -1.194 330 
402 -.210 135 -.504 31!) .199 315 -1.547 315 
403 -.283 120 -.4'1:1 31t!) .239 120 -1.530 315 
404 -.308 315 -.,::>·)t 15 .368 315 -1.546 135 .:.. 
405 -.211 US -.45M 15 .136 135 -1.552 315 N 

406 -.274 ll0 .... 509 15 .32l 315 -1.608 135 
407 -.229 135 -.4bO 1.1 .10~ 330 -1.461 315 
408 -.l63 135 -.419 0 .138 315 -1.273 315 
409 -.257 1~0 -.'+dlf 3'+5 .ll~ 315 -1.290 315 
410 -.2S7 120 -.51'::> 34~ .329 315 -1.700 135 
411 -.234 US -.4~1:S 15 .113 135 -1.lb4 315 
412 -.234 135 -.4~C 0 .134 135 -1.313 315 
413 -.2!:>3 120 -.~J.4 0 .140 315 -1.130 330 
414 -.2,)~ l~O -.:',H 31t5 .525 315 -1.776 135 
415 -.231 135 -.'::>'+f 0 .O~1i 135 -1.331 31e; 
416 -.2~4 135 -.!)OJ. 0 .lb1 315 -1.319 315 
417 -.230 135 -.~'14 0 .24~ 315 -1.295 315 
418 -.235 leO -.o~c 0 .288 315 -1.432 330 
419 -.238 13., -.!)~, 3'+5 .092 135 -2.290 315 
420 -.234 lJ~ -.612 345 .208 315 -1.513 315 
421 -.229 135 -.0 1)6 31+!l .32'1 315 "'1.257 345 
422 -.113 315 -.6bi 0 .31C! 315 -1.514 15 
423 -.226 IJ~ -.6l4 34~ .136 315 -1.392 345 
424 -.107 31!l -.b53 34~ .399 315 -1.500 345 
425 -.091 315 -.~Hl U .266 315 -1.176 0 
42& -.101 31., -.:)J.l 15 .21::13 315 -1.469 0 
421 -.IH3 IS -.619 345 .20b 15 -1.217 345 
428 -.018 315 -.6b& 34!) .421i 31~ -1.723 345 
429 -.104 3J.~ -.501i 0 .~16 34e; -1.046 0 
430 -.040 31'i -.414 15 .566 345 -1.339 0 
501 -.193 31') -.94b bO .601 330 -1.990 90 
502 -.23'+ IJ5 -.'13" 60 .172 30 -1.818 60 
503 -.058 ':10 - • .,Sb 0 .71~ 90 -1.482 330 
504 -.0&0 '10 -.600 0 .690 120 -1.860 345 



-INO ENGINEERING STUUY OF PHASE ONe.~LOCK 141.0ENVE~.COLORAOO 
Table 6-7 CONFIGURATION :i 

LARGEST 4NO S~ALLEST PRESSURE COEFfICIENTS FOR EACH TAP 

TAP MA)IlMUM ~INO MINIMUM "INO MAXIMUM "INO MINIMUM "INO 
NUM43FR MfAN OI~ECTION ~E:.AN 01 RECTI 0 .... PEAK DIRECTION PEAK DIRECTION 

PRt.SSURE PRESSURE PRESSURE PRESSURE 
COEFFICIE .... r COEFFICIeNT COEFFICIENT COEFFICIENT 

101 .427 34t5 -.712 30 1.23~ 330 -2.059 60 
102 .304 315 -.~J~ 7~ 1.094 315 -1.347 60 
103 .293 315 -.4~9 15 1.01b 315 -1.127 105 
104 .305 315 -.4~2 75 1.10tt 315 -1.207 75 
105 .335 31~ -.4tO~ 15 1.041 315 -1.202 105 
lOb .269 315 -.313 1~ 1.10~ 330 -1.316 105 
107 .4b4 345 -.btt9 30 1.252 31G) -1.651 45 
108 .272 31G) -.396 ':10 .92!:1 330 -.986 105 
109 .527 34t!:l -.bI:l3 30 1.2!:11 330 -1.697 45 
110 .414 34'\ -.508 75 1.450 330 -1.238 15 
111 .409 315 -.4/8 75 1.144 330 -.955 60 
112 .427 315 -.443 7~ 1.346 315 -.941 60 
113 .437 315 -.422 90 1.088 315 -.823 75 
114 .284 315 -.414 ~O .943 315 -1.037 90 
115 .507 345 -.b~O 30 1.083 330 -1.653 30 
116 .382 345 -.!:I:i1 75 1.101 315 -1.093 30 
117 .406 315 -.4~4 15 1.021 315 -1.012 45 
118 .422 315 .... 4t!:l) 15 1.010 315 .... 832 60 
119 .407 315 -.431 90 1.264 315 -.816 75 
120 .228 311:; -.4~b 90 .911 315 -.911 75 
121 .375 345 -.!:I~8 30 .991 330 -1.814 30 +>-v. 
122 .261 330 -.5:i4t 75 .936 315 -1.206 60 
123 .288 315 -.~14t 7 !:I .952 315 -.929 60 
124 .303 315 -.4':13 15 .909 315 -.992 60 
125 .285 315 -.441 90 .940 315 .... 818 75 
126 .112 315 -.4/1 90 .758 315 -.979 75 
127 .111 330 -.!:I':If 75 .712 330 -1.500 45 
128 .127 315 -.!:I/!:I 1'fl .b53 315 -1.076 75 
129 .131 31'fl -.!:Il'::> "!:I .555 315 -.979 75 
130 .102 315 -.4bl 90 .50' 330 -.915 75 
131 .078 315 -.4t!~ 'i0 .5tt2 315 -.866 7? 
132 -.011 315 -.409 ~o .479 315 -.852 75 
133 .074 315 -.oU'::I 75 .43~ 60 -1.727 75 
134 .176 31~ -.!:Iei 75 .622 315 -1.187 75 
135 .196 315 -.492 90 .b2~ 315 -1.309 75 
136 .168 315 -.4ft, ':10 .~91 315 -.961 75 
137 .134 31!'> -.391 90 .'fl64t 315 -.887 90 
138 .007 31 !:I -.34~ ~o .41!:1 315 -.726 90 
139 .lb7 3J.~ -.588 75 .622 315 -1.487 60 
140 .226 315 -.~11 15 .65j 315 -1.078 15 
141 .2Jb 315 -.4/3 ~o .bo!:l 345 -1.004 75 
142 .223 315 -.4tj~ 90 .b41 345 -.940 90 
143 .212 31~ -.4tU4 ':10 .671 315 -.922 90 
144 .148 3J.!:I -.Job ':10 .61f 330 -.802 75 
201 -.171 30 -.bL6 bO .55tt 30 -1.441 60 
Z02 -.201 30 -.tI1J bO .!:I3tt 90 -1.827 45 
203 .409 30 -./:dU oU 1.009 30 -1.849 60 
204 .533 30 -.bUM bU 1.373 45 -1.892 330 
205 -.228 3J.~ -.640 60 .3b9 315 "1 •• 54 90 
206 .595 30 -.b4t~ bO l.j~4 30 -1 .. 842 60 
207 -.24t0 315 -.b44 bO .300 315 -1.188 315 



WINO ENGINEEkIN~ ~IUDY Of ~~ASE ON~.~LOCK 141.0ENVE~.COLORADO 
Table 6-8 CON" IC:iURATIOh .$ 

lA~Gt~T AND ~~All~SI ~k~SSUH~ COEftlCIENrS fOR EACH TAP 

TAP ".AXIMU..- wIND MIN'f04UM wiND MAXIMUM WIND MINIMUM WI~D 
NUMSER MEAN DIR~C I ION M~AN DIHECTIO ... PEAK DIRECTION PEAK DIRECTION 

PRt::SSUHl:, "'~t.~~U~t. PRESSURE PRESSURE 
COEfF felE-NT COt.H lCI~Nl COEHICIENT COEFFICIENT 

208 -.lli1 l~ -.b!)!) bO .bOb 315 -1.3b6 45 
209 .44!:> !" -.bJ4 60 .990 30 -1.;'l7 315 
210 .'58b 0 -.b58 bO 1.2bli 0 -1.923 315 
211 -.2S0 31S -.b44 15 • .$21 315 -1.003 60 
212 -.115 15 -.blli 15 .545 330 -1.209 45 
213 .415 15 -.blH *'0 1.030 30 -1.486 315 
214 .538 30 -.tt51 bO 1.313 30 -2.0bl 45 
215 -.232 315 -.b.$4 bO .242 315 -1.505 60 
216 -.185 15 -.b44 bO .353 315 -1.428 60 
211 .360 30 -.b!)4 bO 1.054 30 -2.011 315 
218 .501 0 -.681 bO 1.41b 30 -2.075 60 
219 -.198 315 -.b3!) 15 .2b3 315 -1.056 60 
220 -.193 315 -.b3!) bO .425 330 -1.051 60 
221 .303 30 -.620 bO .822 30 -1.227 315 
222 .3li5 30 -.5'1~ 15 1.204 45 -2.2b3 60 
223 -.169 31'5 -.b~4 IS .184 315 -1.115 75 
224 -.Od9 31~ -.b24 bO .411 315 -1.242 60 
225 .211 30 -.549 15 .931 30 -1.263 60 
226 .221 0 -.!).$O 'l0 .931 60 -1.265 75 
227 .046 330 -.b!)1 IS .b1b 45 -1.149 15 
228 -.122 315 -.b40 bO .252 330 -1.298 60 .... 
229 • 216 30 -.!)1" 90 .815 30 -.9b4 75 

.... 
230 .284 30 -.50~ 90 .992 45 -1.519 15 
301 -.012 135 -.bl1 0 1.0bS 135 -1.885 0 
302 -.090 135 -.bb5 0 .8b9 135 -1.777 0 
303 -.116 liO -.b'l1 0 .102 135 -1.696 105 
304 -.064 '10 -.lll 0 .738 90 -1.512 30 
305 -.230 135 -.6bO 0 .b48 90 -1.465 60 
306 -.224 135 -.b83 15 .144 105 -1.551 105 
307 -.020 131) -.60'l 0 .83b 135 -1.123 15 
30" -.21!:s 1J5 -.140 15 .184 135 -1.381 105 
309 -.021 IJI) -.bel 0 .b89 135 -1.004 0 
310 -.077 135 -.b41i 0 .55S 135 -1.165 60 
311 -.1~9 135 -.bI8 a .30'l 135 -1.124 15 
312 -.210 135 -.b8b 0 .128 90 -1.679 60 
313 -.215 13~ -.btSJ 15 .209 90 -1.196 75 
314 -.204 135 -.bbJ 15 .Ul 315 -1.120 90 
315 -.026 135 -.~/O 0 .128 135 -.986 0 
31" -.071 135 -.bl1 0 .b40 135 -1.049 0 
317 -.135 IJr; -.&4l 0 .Jb'l 135 -1.lb5 60 
318 -.18b 135 -.&H4 15 .210 135 -1.155 90 
31q -.189 135 -.&tU 15 .15& 135 -1.346 90 
320 -.207 135 -.b&b 15 .140 135 -1.059 0 
321 -.053 135 -.~1~ 0 .~12 135 -1.200 60 
322 -.085 135 -.!)'11 0 .314 135 -.991 0 
323 -.131 135 -.&lJ 0 .lUI 135 -1.075 0 
324 -.184 IJ!) -.b&l 0 .151 135 -1.014 0 
325 -.180 IJ5 -.blO 0 .lb'" 135 -.983 0 
326 -.192 1.$5 -.bU2 0 .119 135 -.9b8 60 
327 -.108 IJ5 -.631 0 .454 135 -1.424 60 
328 -.124 135 -.bOb 0 .255 135 -1.010 60 



wIND ENGINEEHING STUDY OF PHASE ONt.SLOCK 141.0ENVER,COLORADO 

Table 6-9 CONFIGURA nON 3 

LARGEST A~D SMALLEST PRESSURE COEF~ICIENTS FOH EACH TAP 

TAP ~AXIMU~ WINO MINIMUM WINO MAXIMUM WINO MINIMUM WIND 
NUMRER MEAN DIRECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION 

PRESSURE PRESSUHE PRESSURE PRESSURE 
COEFF ICIEI'IIT COEFF ICH.NT COEFFICIENT COEFFICIENT 

329 -.151 135 -.589 0 .266 135 -.967 0 
330 -.lIH 135 -.oJI 0 .220 135 -1.041 0 
331 -.203 135 -.611 a .12~ 135 -1.014 0 
332 -.201 IJ5 -.~':I6 0 .141 315 -.988 0 
333 -.133 13~ -.603 15 .326 135 -1.446 75 
334 -.138 135 -.!:Ib~ 7~ .270 135 -1.080 0 
335 -.156 135 -.!:)~U 7!:) .18b 135 -.994 0 
336 -.194 IJ5 -.71~ 0 .080 135 "'1.167 0 
337 -.202 135 -.6':10 0 .063 135 -1.056 0 
338 -.212 135 -.668 0 .04~ 315 -1.049 0 
339 -.133 135 -.~I:H 75 .214 105 -1.205 60 
340 -.146 135 -.')!:Io; 75 .231+ 330 -1.077 0 
341 -.148 135 -.~lO 7!:) .l~6 330 -1.056 60 
342 -.117 135 -.b7~ 0 .130 135 -1.143 0 
31+3 -.181+ 135 -.6HO; 0 .166 135 -1.062 0 
344 -.196 135 -.6~0; 0 .121 315 -.975 0 
401 -.187 IJS -.~91 0 .141 135 -1.489 315 
402 -.235 135 -.517 315 .124 120 -1.540 315 
403 -.260 135 -.519 0 .176 315 -1.333 330 
404 -.292 120 -.5~8 0 .223 315 -1.433 315 
405 -.189 135 -.~lJ 315 .179 120 -1.689 315 "'" 406 -.255 120 -.~38 0 .212 315 -1.414 135 VI 

407 -.193 135 -.~9~ 0 .160 330 -1.424 315 
408 -.219 135 -.O;Jl 0 .150 135 -1.393 315 
409 -.2~5 120 -.~Jo; 0 .226 135 -1.208 315 
410 -.241 120 -.5~5 0 .27':1 330 -2.128 315 
411 -.19f:f 135 -.4~1 0 .138 330 -1.558 315 
412 -.204 135 -.!:Ioa 0 .128 135 -1.391 315 
413 -.243 135 -.~l6 0 .243 315 -1.323 90 
414 -.23f:f 120 -.563 0 .2u3 315 -1.609 90 
415 -.1'1l1 IJ5 -.!:IoU 0 .152 330 -1.859 315 
416 -.192 135 -.!:I16 0 .10b 90 -1.391 315 
417 -.196 135 -.b03 0 .161 135 -1.103 330 
418 -.2~9 121) -.6lJ 0 .234 315 -1.471 135 
419 -.203 135 -.60~ 0 .123 315 -1.932 315 
420 -.202 135 -.603 0 .290 315 -1.576 315 
421 -.19~ 135 -.60J 0 .390 315 -1.360 330 
422 -.212 31~ -.619 0 .302 135 -1.546 330 
423 -.194 US -.613 0 .111 75 -1.182 330 
~24 -.190 U5 -.603 0 .435 315 -1.711 330 
425 -.138 315 -.5'1l7 0 .3lb 315 -1.063 0 
426 -.151 315 -.~bl? 0 .216 315 -1.502 0 
427 -.ld4 135 -.bOl 0 .14H 135 -1.229 345 
428 -.150 31S -.~86 0 .45l 315 -2.176 345 
429 -.129 315 -.!:Ibl 0 .31l 315 -1.182 345 
430 -.063 315 -.!:Ill 0 .508 345 -1.023 0 
501 -.198 315 -.7':11 0 .13!:1 315 -1.885 0 
502 -.237 135 -.80b 30 .451 105 -2.216 30 
503 .005 ':10 -.680; 0 .791 90 -2.058 330 
504 .005 90 -.739 0 .111 90 -2.267 330 



wINO £NblNt:.EkIN6 STUUY Of P~ASE ONt.SlOCK 141.DENVER.COlORADO 
Table 7-1 CONf IGURA lION 1 

LARGE~T AND SMAllEST PRESSURE lOADS fOR EACH TAP 

TAP MA)(IMUM _INO "'INIMUM wIND MAXIMUM WIND MINIMUM wIND 
NUM~f.R MEAN OIRECTION MtAN DIHECTION PEAK DIRECTION PEAK DIRECTION 

PRESSURE: PRt:.SSU~E PRESSURE PRESSURE 
(PSF) (PSF) (PSf, (PSf) 

101 10.560 345 -lJ.~OO 45 23.840 330 -31.260 195 
102 1).740 330 -14.100 45 25.820 330 -38.180 225 
103 6.420 315 -13.'lJ~0 60 24.200 300 -33.440 210 
104 6.940 315 -lth~~O 225 ~3.280 315 -39.440 60 
105 7.420 315 -16.880 225 22.380 300 -29.120 225 
106 6.620 285 -U~.,:t60 240 22.280 300 -34.480 60 
101 11.120 345 -12.~00 30 23.8~0 330 -29.700 30 
108 6.320 315 -11.2dO 240 23.180 285 -31.280 255 
109 11.220 345 -13.160 45 21.620 330 -26.160 210 
110 10.060 345 -13.'lJ40 45 25.420 330 -32.360 45 
111 8.820 315 -13.260 60 21.640 315 -31.060 225 
112 9.460 315 -16.800 225 22.300 315 -39.380 225 
113 9.200 315 -16.1~0 225 22.800 315 -29.300 240 
114 6.080 315 -15.~00 240 19.340 270 -30.520 285 
115 9.800 345 -12.660 45 20.540 345 -38.800 45 
116 8.300 345 -14.01:50 45 21.660 330 -31.980 45 
117 7.600 315 -lJ.'lJ20 210 21.200 315 -27.840 45 
118 8.000 315 -16.34U 225 20.440 315 -31.120 225 
llq 7.660 315 -16.140 225 21.560 315 -31.620 225 
120 4.940 210 -15.560 225 18.920 270 -30.620 240 

""" 121 1.900 345 -14.3~0 45 20.920 345 -34.040 30 a. 
122 6.360 345 -14.160 60 19.180 330 -30.720 45 
123 5.400 345 -15.660 60 18.540 315 -29.420 60 
124 5.600 315 -1!.htl20 21U 21.200 315 -34.480 210 
125 5.380 315 -18.~lO 225 18.440 315 -35.600 225 
126 2.560 315 -18.760 225 17 .020 270 -36.800 225 
127 1.600 345 -16.180 60 13.860 330 -40.040 45 
12A 1.800 315 -11.36U 60 13.500 315 -37.020 60 
129 2.140 315 -15.160 75 12.240 330 -32.160 60 
130 1.960 315 -IJ.'UU 15 11.340 315 -31.880 75 
131 1.840 315 -12.360 210 11.640 345 -30.180 15 
132 .340 315 -19.340 225 11.160 315 -52.380 225 
133 .640 345 -15.'lJ40 15 8.120 345 -37.420 75 
134 3.080 315 -15.5iO 1!:) 10.960 330 -31.300 60 
135 4.060 315 -12.620 1!:) 12.040 315 -21.760 60 
136 4.060 315 -11.020 90 11.860 315 -24.380 90 
137 3.320 315 -':1.620 ~o 10.400 315 -20.420 90 
138 .920 315 -11.1aU 195 8.980 315 -28.400 195 
139 3.080 315 -15.140 15 14.040 315 -32.460 75 
140 3.QOO 315 -14.400 15 13.360 330 -30.080 75 
141 4.220 31S -10.100 ':10 13.200 315 -28.200 75 
142 4.340 315 -10.160 90 12.380 0 -22.980 75 
143 4.160 315 -'1.680 90 13.160 0 -22.320 90 
144 3.580 315 -ICJ.400 195 12.360 330 -22.880 90 
201 Q.880 75 -d.640 105 25.360 90 -30.220 315 
202 8.320 bO -1iJ.5~U 105 22.500 90 -32.480 315 
203 8.640 30 -10.360 315 21.260 30 -32.920 315 
204 10.&00 15 -10.400 315 22.140 0 -46.800 330 
205 10.860 15 -8.620 105 24.700 90 -28.680 315 
206 11.840 15 -9.680 315 24.420 0 -29.580 330 
207 10.120 15 -9.440 270 24.360 90 -26.060 315 



WINO ENGINEERING STUOY Of PHAS~ ON~t~LOCK 141.0ENVER.COLORAOO 
Table 7-2 CONFIGURA TION 1 

LAkGEST ANU SMALLEST PRESSURE LOADS FOR EACH TAP 

TAP MAXIMUM WIND MINIMUM WINO MAXIMUM WIND MINIMUM WINO 
NU.·U~ER MEAN IHF"ECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION 

PRt::SSUkE PRt.SSURE PRESSURE PRESSURE 
(PSF) (PSF) (PSF) (PSF) 

208 11.880 bO -g.!:J40 105 24.360 60 -19.460 315 
209 12.580 30 -g.660 315 25.060 30 -27.000 330 
210 11.960 15 -g.700 195 23.280 15 -36.280 330 
211 9.&00 75 -9.340 210 23.400 75 -28.640 315 
212 11.380 60 -8.440 195 23.840 90 -19.640 315 
213 11.220 30 -8.760 315 22.940 15 -32.300 315 
214 10.780 15 -9.020 315 24.980 15 -39.420 330 
215 6.940 75 -b.tl40 195 20.200 90 -30.400 315 
216 9.360 1j0 -8.160 195 24.460 90 -21.180 315 
217 8.680 30 -8.140 180 21.540 15 -30.000 315 
2IA 8.360 15 -8.980 180 22.040 15 -38.860 330 
219 3.680 90 -8.~(:0 195 20.480 75 -26.160 315 
220 6.640 90 -8.840 195 17.980 75 -24.380 315 
221 6.760 30 -8.b60 180 17 .240 30 -27.560 315 
222 5.100 15 -8.7bO 180 18.120 15 -33.700 330 
223 2.920 90 -b.8ltO 180 19.720 90 -19.000 285 
224 4.320 30 -8.840 210 15.720 60 -26.060 315 
225 4.820 30 -ti.l00 180 12.820 60 -28.820 315 
226 2.520 15 -8.960 180 14.980 15 -23.480 135 
227 3.140 90 -d.!:J60 180 18.020 75 -18.380 120 
22A 4.880 90 -8.520 180 16.220 90 -22.880 120 .,.. 

" 229 5.520 30 -8.160 195 14.780 30 -28.320 315 
230 4.600 30 -H.!:J80 180 15.360 30 -27.320 315 
301 9.680 150 -13.b60 210 26.000 165 -42.720 210 
302 8.500 165 -13.440 225 21.380 165 -43.040 225 
303 6.000 ltW -12.960 15 19.200 180 -32.180 225 
304 3.820 180 -12.860 15 18.820 150 -31.480 225 
305 2.020 165 -1~.J20 60 19.100 150 -33.300 270 
306 .020 165 -21.400 90 15.100 150 -61.2bO 90 
307 10.160 150 -13.320 15 24.560 165 -32.160 30 
308 .360 165 -21.020 90 10.720 150 -45.420 90 
309 a.300 150 -13.240 I!) 23.800 150 -27.560 15 
310 10.540 1b5 -12.odO 15 22.680 150 -23.360 210 
311 9.020 165 -12.800 15 21.600 180 -24.740 225 
312 ~.OOO 165 -12.660 15 18.260 195 -26.980 60 
313 3.600 165 -1!:J.820 60 14.160 195 -32.300 90 
314 .220 16':) -19.1~O 90 13.280 180 -42.980 90 
315 7.300 1!l0 -l~.ltiO 15 21.6bO 150 -25.120 15 
316 8.480 165 -14.060 225 21.500 Ib5 -29.360 225 
317 8.760 16~ -1.3.540 240 19.920 165 -27.700 225 
319 5.520 165 -lJ.2dO 15 17.860 180 -26.440 60 
319 2.720 165 -1!).M60 60 11.580 195 -34.400 90 
320 -.520 165 -18.5dO 75 8.160 180 -39.760 90 
321 3.440 150 -16.200 225 18.500 150 -31.900 225 
322 4.800 150 -1<;'.620 225 22.400 165 -33.240 225 
323 5.700 165 -14.260 15 19.180 165 -29.260 2.0 
324 3.340 165 -15.400 0 16.640 180 -35.440 45 
325 .880 1b5 -lIt.380 90 13.580 195 -39.400 45 
326 -2.140 165 -18.180 75 12.740 195 -39.840 75 
327 -.180 150 -16.1g0 240 11.000 150 -50.160 225 
328 1.420 1!:J0 -13.520 255 13.000 150 -36.380 240 



wINO ENGINEEHING STUDY Of PhASE ONE,BLOCK 141.DENVER,COLORADO 
Table 7-3 CONFIGURATION 1 

LARGEST 4ND SMALLEST PRESSURE LOADS FOR EACH TAP 

TAP MA)( IMUM WINU MINIMUM wINO MAXIMUM WINO MINIMUM .IND 
NUMAER ""EAN DIRECTION MEAN DIPECTlON PEAt( DIRECTION PEAK DIRECTION 

PRE~SURE PRESSURE PRESSUHE PRESSURE 
(PSf) (PSF) (PSF) (PSF) 

32q .960 I6~ -1~.000 15 13.600 150 -26.880 0 
330 .040 105 -16.340 15 10.240 180 -31.500 30 
331 -I.SOO 165 -1~.~ttO 1~ 14.'J20 180 -33.160 90 
332 -3.240 1~0 -1<1.600 75 5.900 180 -58.140 90 
333 -.380 330 -12.100 25S 9.560 0 -31.080 255 
334 .280 1~0 -10.800 255 10.400 330 -31.260 255 
335 .180 150 -9.140 15 8.140 165 -26.620 15 
336 -.620 150 -14.500 15 7.320 330 -32.120 30 
337 -1.240 ISO -16.140 IS 5.600 300 -33.760 345 
338 -2.420 300 -18.100 'JO 4.140 150 -39.840 75 
339 .000 150 -12.120 255 9.320 150 -31.420 240 
340 .~40 150 -'J.5tiO 270 12.2tiO 255 -30.240 255 
341 1.100 150 -9.540 15 8.5tiO 330 -27.220 15 
342 ."20 150 -12.980 15 8.420 165 -31.120 0 
343 .280 150 -15.800 15 10.300 255 -34.040 30 
344 -.700 150 -lb.500 0 1.220 150 -46.280 90 
401 9.500 2~5 -8.b80 90 25.340 255 -25.900 315 
402 7.460 240 -8.020 90 2b.680 195 -2b.3bO 315 
403 9.380 210 -11.000 ISO 25.540 210 -28.800 330 
404 5.200 225 -lb.960 150 4!1.540 210 -46.780 165 
405 11.1bO 270 -9.100 75 ~3.b40 285 -37.720 315 "'" 406 6.340 225 -15.300 150 18.600 210 -42.980 180 00 

407 10.960 270 -9.120 75 24.020 285 -23.200 315 
408 11.720 240 -'1.480 15 24.200 195 ... 34.480 315 
409 10.660 225 -12.340 150 23.300 210 -33.540 150 
410 5.300 2~5 -12.540 180 19.100 225 -31.040 180 
411 9.600 270 -~.tiOO 00 21.9bO 270 -35.500 315 
412 10.760 240 -10.100 345 24.200 240 -23.860 315 
413 q.740 225 -11.580 150 23.980 240 -32.560 150 
414 3.660 (>25 -11.4!6U 150 21.920 225 -36.020 150 
415 4.680 270 -10.800 340; 19.060 270 -38.840 315 
416 5.880 240 -11.51t0 345 16.940 240 -27.200 345 
417 4.720 215 -11.100 31t~ 19.040 225 -31.720 150 
418 .960 225 -1 ... ~00 150 12.120 225 -44.220 165 
419 4.220 ?40 -12.JCSO 345 19.280 240 -33.940 315 
420 -.520 240 -14.~80 31t5 lO.bOO 255 -31.860 345 
421 -2.100 300 -l1.CSOO 15 12.600 15 -26.700 0 
422 -2.280 300 -12.4!bO 0 11.780 0 -48.540 165 
423 .400 210 -11.';00 0 11.680 270 -27.480 0 
424 -1.500 300 -12.1dO 0 11.460 315 -32.020 0 
425 -1.000 315 -9.2CSO 90 8.220 345 -31.560 75 
426 -.620 330 -13.0HO 75 7.2bO 330 -38.760 75 
4t!7 -.2bO 270 -11.540 0 9.920 bO -25.2bO 0 
428 -.280 210 -12.020 0 10.060 330 -33.740 0 
429 2.680 215 -8.940 90 15.480 225 -37.460 75 
430 .3.480 225 -ll.odO 75 15.860 240 -35.980 60 
501 -2.It20 3JO -17.100 60 12.060 315 -58.140 150 
502 -2.S00 210 -17.120 60 14.800 240 -50.260 150 
503 -.860 75 -24.0HO 270 18.020 90 -38.260 270 
504 -.420 IS -4!4!.580 270 15.480 90 -39.080 270 



WIND ENGINEERINu STUDY OF P~ASE ON~.8LOCK 141.0ENVER,COLORADO 

Table 7-4 CONf I GURA TI ON 2 

LARGEST AND SMALLEST PRESSURE LOADS FOR EACH TAP 

TAP MAXIMU~ wINO MINIMUM WINO MAXIMU~ WIND MINIMUM WIND 
NUMRER MEAN DIRECTION MEAN OIRECTION PEAK DIRECTION PEAK DIRECTION 

PRESSURE PHtSSURE PRESSURE PRESSURE 
(PSf) (PSF) (PSF) (PSf) 

101 10.560 345 -11t.58O 1t5 t!4.31t0 330 -35.660 30 
102 6.820 31~ -l~.JbO 4~ 23.880 330 -34.540 45 
103 6.~80 315 -U.Y80 60 26.480 330 -28.500 715 
104 7.120 315 -9.800 60 l2.360 315 -25.340 60 
105 7.300 315 -8.1t80 1~ 23.41t0 315 -22.700 60 
106 5.660 315 -7.880 90 22.660 315 -21.bdO 60 
107 11.100 345 -14.~40 45 23.980 330 -28.240 45 
108 5.980 315 -ti.440 75 11.520 315 -18.820 75 
109 10.860 345 -16.'l80 4~ 23.280 345 -36.780 30 
110 9.600 345 -14.8l0 45 24.980 315 -33.740 45 
III 8.700 315 -1l.8t!0 60 21.540 315 -24.140 45 
112 9.240 315 -10 .220 75 21.440 315 -18.400 60 
113 9.120 315 -9.b40 75 22.120 315 -16.600 60 
114 -:'.940 315 -8.YbO 75 18.1bO 315 -16.700 90 
115 10.280 345 -16.000 45 21.740 330 -52.320 45 
116 8.520 345 -lJ.t!bO 60 20.0bO 345 -31.480 60 
117 7.880 31~ -11.01t0 75 21.100 315 -25.800 60 
118 8.200 315 -10.140 75 20.920 315 -18.580 60 
119 7.Y80 315 -10.140 75 19.460 315 -16.880 75 
120 5.220 315 -9.640 15 11.160 315 -16.400 75 
121 7.42U 345 -11.880 75 t!0.500 345 -41.700 bO ~ 

122 5.800 34~ -12.000 7~ 11.140 345 -23.080 75 
\0 

123 5.920 315 -11.3bO 75 18.840 315 -19.480 75 
124 6.000 315 -10.380 75 11.620 315 -17 .680 75 
125 5.720 315 -9.180 75 18.980 315 -16.000 90 
126 2.640 315 -8.940 75 t!0.520 315 -16.520 90 
127 1.660 345 -13.t!60 75 15.2bO 30 -49.220 75 
12Ft 2.260 315 -11.b80 15 12.340 315 -20.100 75 
129 2.400 315 -9.240 75 13.900 315 -19.080 90 
130 1.'180 3lS -t:4.380 90 14.000 315 -lb.140 90 
131 1.880 315 -7.8bO 90 16.800 315 -15.0aO 75 
132 .080 315 -7.940 90 11.720 315 -14.380 90 
133 .400 330 -f:S.900 75 9.100 45 -26.900 75 
134 2.860 315 -8.100 90 12.880 315 -18.120 60 
135 3.720 315 -1.1bO YO 12.820 315 -15.940 75 
136 4.040 315 -1.t!00 90 11.660 315 -15.240 105 
137 3.240 315 -b.600 90 11.240 315 -14.520 105 
138 .520 315 -b.1t60 90 H.320 315 -13.880 105 
139 3.220 31~ -7.120 75 12.140 30 -18.300 45 
140 4.020 315 -7.6bO 90 13.660 315 -14.800 75 
141 1t.260 315 -1.1bO 90 11.820 330 -15.820 bO 
142 4.180 315 -7.020 90 11.120 315 -13.520 75 
143 4.120 315 -b.8aO 90 12.920 345 -14.240 90 
144 3.620 315 -1.0ijO 90 12.240 315 -15.320 105 
201 11.200 15 -H.9bO 105 25.140 75 -24.540 135 
202 9.AOO 60 -8.1UO 120 29.000 45 -24.100 315 
203 9.640 30 -10.040 315 23.380 45 -28.900 315 
204 10.7bO 1~ -10.9llJ 31~ 21.900 IS -29.140 330 
205 11.520 75 -ts.440 105 21.1bO 75 -26.280 315 
206 11.61:40 15 -10.1ijU 315 l4.080 15 -40.260 330 
207 6.900 75 -8.11t0 105 l3.280 75 -23.620 31~ 



~INO ENGINEEPINb STUDY OF PHASt ONt'~LOCK 141,DENVEP,COLOPAOD 

Table 7-5 CONFIGU~ATION 2 

LARGEST AND SMALLEST PRESSURE LOADS fOR EACH TAP 

TAP MAXIMUM wIND MINI,",UM wINO MAXIMU'" WIND MINIMUM WIND 
NUMRER ,",fAN DIfolECTION MtAN DIRECTION PEAK DIRECTION PEAK DIRECTION 

PRESSURE PHt.SSURE PRESSURE PRESSURE 
(PSF) (PSI" ) CPSF) (PS') 

208 6.160 30 -8.!:)OO 105 19.260 45 -23.580 315 
209 10.320 30 -9.300 315 22.160 30 -31.600 315 
210 11.020 1~ -9.!:)40 315 22.580 IS -32.060 330 
211 -3.160 IS -9.140 105 13.000 75 -27.060 315 
212 1.260 15 -9.620 10~ 10.460 90 -22.640 315 
213 6.480 1~ -9.000 315 11.680 30 -31.000 315 
214 9.660 15 -.".300 31!:) 21.960 30 -38.200 315 
215 -4.540 330 -11.100 15 5.580 315 -30.220 315 
216 -2.540 330 -ll.U,O 15 8.460 330 -24.520 315 
217 3.640 1" -10.860 15 13.080 0 -30.440 315 
218 R.220 15 -10.100 15 24.260 30 -34.260 315 
219 -3.920 31'" -10.980 15 6.860 315 -23.300 60 
220 -2.120 330 -11.060 90 6.480 315 -29.380 30 
221 1.220 0 -10.640 90 11.540 0 -28.600 315 
222 3.11)0 1~ -10.360 15 18.120 IS -33.620 315 
223 -2.600 315 -10.040 90 6.000 315 -23.820 30 
224 -1.l80 330 -9.860 15 1.880 315 -19.180 45 
225 .940 0 -9.!:)UO 75 11.420 0 -32.880 31S 
226 3.340 15 -9.100 15 16.480 15 -31.360 60 
227 .160 liS -9.3UO 90 11.660 31S -17 .900 30 
228 -1.l80 330 -9.780 15 8.100 315 -11.180 60 V1 

229 2.520 15 -8.580 105 13.240 15 -22.940 315 0 

210 3.000 15 -9.220 15 15.160 15 -25.440 60 
301 -.440 135 -1l.!:)20 IS 21.580 135 -25.880 15 
302 -1.940 15 -10.860 1~ 11.160 135 -43.220 0 
303 -3.220 135 -11.060 15 12.620 90 -29.580 345 
l04 -4.120 US -11.540 30 10.940 90 -34.120 45 
305 -4.720 135 -1!:).420 45 11.960 90 -43.560 45 
l06 -4.160 1.t5 -20.260 60 18.280 90 -46.320 60 
307 -.600 IJ~ -11.26U 15 16.100 135 -25.560 75 
308 -4.880 135 -18.920 60 9.260 90 -42.260 60 
309 -.600 135 -11.22U 15 13.400 135 -20.420 15 
310 -1.800 135 -11. U50 15 12.060 135 -19.780 15 
311 -3.400 135 -11.340 15 6.500 45 -21.720 15 
312 -4.400 135 -11.380 30 6.020 45 -25.000 45 
l13 -4.980 135 -13.4tSO 30 6.600 45 -40.440 105 
314 -4.840 135 -18.020 60 11.520 60 -48.320 60 
315 -.960 135 -10.680 15 19.020 135 -21 •• 60 45 
311'1 -2.120 135 -11.900 15 8.960 135 -20.740 15 
311 -3.360 135 -12.140 15 6.920 135 -20.760 345 
318 -4.420 135 -12.060 15 6.440 30 -26.560 90 
31Q -4.620 135 -11.900 15 7.420 30 -36.960 30 
320 -4.740 135 -1~.380 90 3.840 15 -44.480 60 
321 -1.380 135 -9.440 IS 10.140 135 -20.460 15 
322 -2.040 135 -10.820 15 6.300 135 -21.860 15 
323 -3.160 13~ -12.260 15 6.520 135 -25.780 75 
324 -4.460 135 -13.680 15 1.~00 30 -25.480 345 
325 -4.500 135 -12.300 15 9.260 30 -23.320 345 
326 -4.560 135 -11.620 75 2.020 315 -32.160 30 
327 -2.380 IJ5 -8.360 345 6.920 135 -21.600 60 
328 -2.840 135 -9.!)40 105 4.120 345 -19.740 15 



WINO EN~INEEHING STUDY OF PHASE ONE,HLOCK 1_1.DENVER,COLORADO 
Table 7-6 CONFIGURATION l 

LARGEST AND SMALLEST PRESSURE LOADS FOR EACH TAP 

TAP MAXIMUM WINO MINIMUM WINO MAXIMU .. WINO MINIMUM IIIIND 
NUMAfR MEAN DIRECTION Mt.AN DIRECTION PEAK DIRECTION PEAK DIRECTION 

PRESSURE PRESSU~E PRESSURE PRESSURE 
(PSF) (PSFJ (PSF) (PSF) 

329 -3.360 31~ -10.080 105 4.140 135 -20.920 15 
330 -4.280 315 -12.460 0 2.480 135 -23.460 345 
331 -4.600 315 -13.180 0 2.100 315 -25.920 15 
332 -4.200 315 -12.640 345 3.120 315 -34.180 30 
333 -2.640 315 -8.160 90 (h 780 135 -20.560 15 
334 -2.8bO IJ5 -8.~bO 90 9.300 345 -18.160 60 
335 -2.320 315 -9.bOO 105 6.820 345 -17 .660 15 
336 -4.480 135 -10.660 0 6.920 345 -21.800 345 
337 -4.760 135 -14.840 15 4.940 30 -30.280 0 
338 -4.800 135 -13.100 15 13.460 30 -36.680 345 
339 -2.760 135 -1.960 60 6.160 345 -22.120 75 
340 -2.680 315 -8.600 105 6.960 345 -16.520 105 
341 -2.100 315 -9.480 105 1.2S0 315 -17.840 105 
342 -3.980 13!> -9.580 0 6.540 345 -21.400 345 
343 -4.280 1;:55 -13.660 0 2.960 135 -21.960 0 
344 -4.760 135 -14.600 0 1.020 30 -36.460 15 
401 -4.320 135 -9.340 0 2.160 135 -23.880 330 
402 -5.400 135 -10.080 315 3.980 315 -30.940 315 
403 -5.660 Il0 -9.560 345 4.180 120 -lO.600 315 
404 -6.160 3J.5 -10.040 15 7.360 315 -30.920 135 _as -4.340 135 -9.160 15 2.120 135 -31.040 315 VI 

406 -5.480 Il0 -10.180 IS 6.440 315 -32.160 135 .... 
407 -4.580 135 -9.200 0 2.100 330 -29.340 315 
408 -5.260 13~ -9.580 0 2.160 315 -25.460 315 
409 -~.140 Il0 -9. ntO 345 4.300 315 -25.800 315 
410 -5.140 120 -10.300 345 6.580 315 -34.000 135 
411 -4.680 135 -9.160 75 2.260 135 -23.280 315 
412 -4.680 IJ5 -9.1j40 0 2.680 135 -21.460 315 
413 -5.060 120 -10.21j0 0 2.800 315 -22.600 330 
414 -5.100 120 -10.140 345 10.500 315 -35.520 135 
415 -4.620 135 -10.940 0 1.160 135 -26.620 315 
416 -4.480 135 -11.220 0 3.340 315 -26.380 315 
417 -4.600 135 -11.880 0 4.840 315 -25.900 315 
418 -4.700 120 -12.440 0 5.160 315 -28.640 330 
419 -4.760 135 -11.940 345 1.840 135 -45.800 315 
420 -4.680 US -J.2.240 345 4.160 315 -30.260 315 
421 -4.580 135 -12.1l0 345 6.580 315 -25.140 345 
422 -3.460 315 -13.260 0 6.240 315 -lO.280 15 
423 -4.520 135 -12.4HO 345 2.720 315 -27.840 345 
424 -3.340 315 -13.0ttO 3~5 7.980 315 -30.000 345 
425 -1.940 315 -11.620 0 5.320 315 -23.520 0 
426 -2.020 315 -10.220 15 5.660 315 -29.380 0 
427 -3.t-60 15 -12.380 345 4.120 75 -24.340 345 
428 -1.560 315 -13.320 345 8.560 315 -34.460 345 
429 -2.080 315 -10.160 0 10.320 345 -20.920 0 
430 -.800 315 -r.J.4HO 15 11.320 345 -26.180 0 
501 -3.860 315 -IH.'160 60 12.140 330 -39.800 90 
502 -4.680 135 -18.160 60 15.440 30 -36.360 60 
503 -1.160 '10 -1l.ll0 0 14.300 90 -29.640 330 
504 -1.200 '10 -12.000 0 13.800 120 -37.200 345 



.I~O ENuINfE~INb STUDY OF PHASE ONt,8LOCK 141,OENVER.COLORADO 
Table 7-7 CONfiGURATION 3 

LAHGf~T AND SMALLEST PRESSURE LOADS FOR EACH TAP 

TAP MAXIMUM wINO MINIMUM WINO MAXIMUM WINO MINIMUM WINO 
NUMBER MEAfI! DIRECTION MEAfI! DIRECTION PEAK DIRECTION PEAK DIRECTION 

PRESSURE PRESSURE. PRESSURE PRESSURE 
CPSF) CPSF) CPSF) (PSF, 

101 8.540 345 "15.440 30 24.780 330 -41.180 60 
102 /).080 315 -1O.1UO 75 21.880 315 -26.940 60 
103 5.860 315 -9. UsO 15 20.320 315 -22.540 105 
104 6.100 315 -9.040 15 22.160 315 -24.140 75 
105 6.700 315 -8.1bO 75 20.940 315 -24.040 105 
106 5.380 315 -7.460 75 22.100 330 -26.320 105 
107 9.680 345 -13.1tsO 30 25.040 315 -33.020 45 
108 5.440 315 -1.9~0 90 18.500 330 -19.720 105 
109 10.540 345 -13.6bO 30 25.140 330 -33.940 45 
110 8.280 345 -10.1bO 1!) 29.000 330 -24.760 15 
III 8.180 315 -'J.5bO 15 22.880 330 -19.100 60 
112 8.540 315 -8.ts60 7!) 26.920 US -18.820 60 
113 8.740 315 -b.440 '10 21.160 315 -16.460 75 
114 5.680 315 -8.ltsO 90 18.860 315 -20.740 90 
115 10.140 345 -13.000 30 21.660 330 -33.060 30 
116 7.640 345 -10.740 15 22.020 315 -21.860 30 
117 8.120 315 -9.8bO 15 20.420 315 -20.240 45 
118 8.440 315 -9.0bO 1~ 20.200 315 -16.640 60 
119 8.140 315 -b.140 90 25.280 315 -16.320 75 
120 4.560 315 -f:lj.lC:O 90 18.220 315 -18.220 75 
121 7.500 345 -11. '6U 30 19.940 330 -36.280 30 t.n 

N 

122 5.220 330 -lO.btsO I!) 18.120 315 -24.120 60 
123 5.760 315 -lO.ltsO 15 19.040 315 -18.580 60 
124 6.060 315 -9.bbO 15 18.180 315 -19.840 60 
125 '5.700 315 -8.940 90 18.800 315 -16.360 75 
126 2.240 315 -9.4~0 90 15.160 315 -19.580 15 
121 2.220 330 -11.940 75 14.240 330 -30.000 45 
128 2.540 315 -11.'!:t00 15 13.060 315 -21.5.l0 75 
129 2./)20 315 -10.300 75 11.100 315 -19.580 15 
130 2.040 315 -9.bZO 90 10.141·0 330 -18.300 15 
131 1.560 315 -b.'!:tOO 90 11.640 315 -17.320 15 
132 -.220 315 -ts.ltsO 90 9.580 315 -11.040 75 
133 1.480 315 -ll.100 15 8.160 60 -34.540 15 
134 3.520 31'5 -1O.4iO 15 12.440 315 -23.140 75 
135 3.920 315 -"I.b40 90 12.560 315 -26.180 75 
136 3.360 31') -9.440 110 11.940 315 -19.220 75 
131 2.680 315 -1.940 90 11.280 315 -11.140 90 
138 .140 315 -6.lIbO '10 8.300 315 -14.520 90 
139 3.340 315 -11.1bU 15 12.440 315 -29.740 60 
140 4.520 315 -10.220 15 13.060 315 -21.560 lS 
141 4.760 315 -9.4bO 90 13.300 345 -20.080 75 
142 4.460 315 -ts.IOO 90 12.820 345 -18.800 90 
143 4.240 315 -8.0bO 90 13.420 315 -18.440 90 
144 2.960 315 -1.320 'IU 12.340 330 -16.040 15 
201 -3.420 30 -ll.J~O 60 11.160 30 -28.940 60 
202 -4.020 30 -l~.ibO bO 10.760 90 -36.540 45 
203 8.1~0 30 -le.200 60 20.18U 30 -36.980 60 
204 10.b60 30 -li.lbO bO 21.460 45 -31.840 330 
205 -4.560 315 -l~.bUO 60 1.180 315 -29.080 90 
206 11.900 30 .. li.900 60 l.1.080 30 -36.840 60 
lOl -4.&00 315 -ll.8ttU bO 1.200 315 -23.160 315 



wINO ENGINEF-RIN6 STUDY OF PHASe ON~.HLOCK 141.DENVeR,COLORAOO 
Table 7-8 CONF IGURA TION ~ 

LAR6EST AND S~ALLEST PRESSURE LOADS fOR EACH TAP 

TAP -..AXIMUM wIND MINIMUM wIND MAXIMUM wIND MINIMUM wI~D 
NUMf:JER MEAN DIRECTION MtAN DIRECTIO~ PEAK DIJ.lECTION PEAK DIRECTION 

PRESSURE PkESSURt PRESSURE PRESSURE 
(PSF) (PSfJ CPSF) (PSFJ 

208 -3.820 15 -B.lOU 60 12.120 315 -21.320 45 
209 8.900 15 -12.btiO bO 19.800 30 -28.540 315 
210 11.720 0 -LhlbO bO 25.380 0 -38.460 315 
211 -5.000 315 -12.880 15 6.~40 315 -20.0bO bO 
212 -3.500 15 -12.~80 7'::> 10.900 330 -24.180 45 
213 8.300 15 -12.'::>bO 60 20.600 30 -29.120 315 
214 10.160 ~o -13.02U 60 21.460 30 -41.220 45 
215 -4.640 315 -12.b80 60 4.840 315 -30.100 60 
216 -3.700 15 -12.8dU 60 7.060 315 -28.560 60 
211 1.200 30 -1;J.080 bO 21.080 30 -40.220 315 
218 10.020 0 -13.620 60 28.320 30 -41.500 60 
219 -3.960 315 -12.100 15 5.260 315 -21.120 60 
220 -3.860 315 -12.IUO 60 8.500 330 -21.020 60 
221 6.060 ;JO -12.400 60 16.440 30 -24.540 315 
222 1.900 30 -11.960 15 24.080 45 -45.260 60 
223 -3.380 315 -13.080 75 3.680 315 -22.300 75 
224 -1.180 315 -12.480 60 8.220 315 -24.840 60 
225 4.220 30 -10.980 15 18.740 30 -25.260 60 
226 4.540 0 -lO.bUO 90 18.140 60 -25.300 15 
221 .920 330 -1~.02U 15 12.320 45 -22.980 75 
228 -2.440 315 -12.800 60 5.040 330 -25.960 60 !,I'I 

229 5.520 JO -10.360 90 11.500 30 -19.280 15 
VI 

230 5.680 30 -to.100 110 19.840 45 -30.380 15 
301 -.240 135 -13.420 0 21.300 135 -37.700 0 
302 -1.800 135 -1.3.300 0 11.380 135 -35.540 0 
303 -2.320 90 -13.1140 0 14.040 135 -33.920 105 
304 -1.280 90 -14.420 0 14.160 90 -30.240 30 
305 -4.600 1.J5 -13.20U 0 12.960 90 -29.300 60 
306 -4.480 135 -13.660 75 14.880 105 -31.140 105 
307 -.400 135 -H~.18U 0 16.120 135 -22.460 15 
30B -4.3bO 1315 -14.800 15 3.680 135 -27.740 lOS 
309 -.420 IJ':t -12.440 0 13.780 135 -20.080 0 
310 -1.540 135 -12.980 0 11.100 135 -23.300 60 
311 -3.180 IJ5 -13.560 0 6.180 135 -22.480 75 
312 -4.200 135 -13.720 0 2.560 90 -33.580 60 
313 -4.300 13l) -13.660 15 4.180 90 -23.920 75 
314 -4.080 135 -13.260 15 2.240 315 -22.400 90 
31S -.520 135 -11.400 0 14.~60 135 -19.720 0 
316 -1.420 135 -12.340 0 12.800 135 -20.980 0 
317 -2.700 13&;) -12.8 .. 0 0 7.380 135 -23.300 60 
318 -3.720 135 -1.3.6HO 75 4.200 135 -23.100 90 
319 -3.780 135 -lJ.660 15 3.120 135 -26.920 90 
320 -4.140 135 -13 • .320 15 2.800 135 -21.180 0 
321 -1.060 135 -1l.~00 0 10.240 135 -24.000 60 
322 -1.100 135 -l1.tS~O 0 1.480 135 -19.820 0 
323 -2.140 135 -12.260 0 4.020 135 -21.500 0 
324 -3.6ttO 135 -13.2l0 0 3.020 135 -20.280 0 
325 -3.600 135 -12."00 0 3.280 135 -19.660 0 
326 -3.840 IJ5 -12.04U 0 2.380 135 -19.360 60 
327 -2.160 135 -li.140 0 9.080 135 -28.480 60 
328 -2.480 13~ -12.120 0 5.100 135 -21.400 60 



_INa ENGINEEkl~G STuOV OF PH_Sf ON~.RLOCK 141.DENVE~,COLORADO 
Table 7-9 CONF IGURA TION :J 

LAHGEST A~O SMALLEST PRESSURE LOADS FOR fAC~ TAP 

TAP MAXI~UM WINO "'lNIMUM wiND MAXIMU'" WIND MINIMUM WIND 
NUMRER MEAN DIRECTION J4t.AN DIRECTION PEAK OIRECTION PEAK DIRECTION 

PRESSUNf PNESSU~E PRESSURE PRESSURE 
(PSF) (PSf J CPSF) (PSF) 

32q -3.020 135 -11.180 0 5.320 135 -19.340 0 
330 -3.820 135 -12.6l0 0 4.400 135 -20.820 0 
331 -4.060 lJ5 -12.340 0 2.~00 135 -20.280 0 
332 -4.020 135 -ll.'JcO 0 2.820 315 -19.760 0 
333 -2.660 135 -ll.060 15 6.520 135 -28.920 75 
334 -2.760 1:J5 -l1 • .JOU 1~ 5.400 135 -21.600 0 
335 -3.120 1.J5 -10.800 75 3.120 135 -19.880 0 
336 -3.880 13r; -14.280 0 1.600 135 -23.340 0 
337 -4.040 135 -13.800 0 1.260 135 -21.120 0 
338 -4.240 13~ -13.3bl) 0 .880 315 -20.980 0 
339 -2.660 135 -1l./40 15 4.280 105 -24.100 60 
340 -2.920 135 -11.100 15 4.680 330 -21.540 0 
341 -2.Q60 135 -10.400 15 5.120 330 -21.120 60 
342 -3.540 135 -13.~00 I) 2.600 135 -22.860 0 
343 -3.680 1.J5 -13.100 0 3.320 135 -21.240 0 
344 -3.920 135 -12.'JOO 0 2.420 315 -19.500 0 
401 -3.140 135 -9.9.0 0 2.820 135 -29.780 315 
402 -4.700 13'j -10.340 315 2.480 120 -30.800 315 
403 -5.200 13-; -10.380 0 3.520 315 -26.660 330 
404 -5.840 120 -10.960 0 4.460 315 -28.660 315 
405 -3.180 135 -10.l60 31~ 3.580 120 -33.780 315 c.n 
406 -5.100 Il0 -IO.1bU U 4.240 315 -28.280 135 

.j:o. 

407 -3.860 135 -9.880 0 3.200 330 -28.480 315 
408 -4.380 IJ5 -10.62U 0 3.000 135 -27.860 315 
409 -4.900 120 -10.10U 0 4.520 135 -24.160 315 
410 -4.820 120 -11.1UO 0 5.580 330 -42.560 315 
411 -3.960 135 -9.8~0 0 2.160 330 -31.160 315 
412 -4.080 IJ5 -lO.lbO 0 2.~60 135 -27.820 315 
413 -4.860 13-; -10.~lO 0 4.860 315 -26.460 90 
414 -4.760 Il0 -11.2bO 0 5.660 315 -32.180 90 
415 -3.820 13C; -11.200 0 3.040 330 -37.180 315 
416 -3.840 135 -11.~lO 0 2.120 90 -27.820 315 
411 -3.920 13'.) -12.060 0 3.220 135 -22.060 330 
418 -4.980 120 -12.4bO 0 4.680 315 -29.420 135 
419 -4.060 135 -12.080 0 2.460 315 -38.640 315 
420 -4.0411 135 -ll.0bO 0 5.800 315 -31.520 315 
421 -3.900 135 -12.060 0 7.800 315 -27.200 330 
422 -4.240 3 I!:> -12.3dU 0 6.040 135 -30.920 330 
423 -3.880 13~ -12.2bO 0 2.220 75 -23.640 330 
424 -3.t'00 IJ~ -1~.ObO 0 8.100 315 -34.220 330 
425 -2.760 315 -11.'J40 0 6.320 315 -21.260 0 
42" -3.020 315 -11.240 0 4.320 315 -30.040 0 
427 -3.680 135 -12.020 0 2.960 135 -24.580 345 
421t -3.000 315 -11.120 0 9.040 315 -43.520 345 
429 -2.580 315 -H.2l0 0 1.440 315 -23.640 345 
430 -1.260 315 -lO.220 0 10.160 345 -20.460 0 
501 -3.960 315 -15.'J40 0 14.100 315 -37.700 0 
502 -4.740 IJ5 -17.320 30 9.010 105 -44.320 30 
503 .100 YO -13.7UO 0 15.820 90 ·41.160 330 
504 .100 'JO -14.180 0 14.340 90 -45.340 330 
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APPENDIX A 
PRESSURE DATA 

Note: Pressure coefficients are defined in Section 4.3. 

Pressure tap designation is explained in Figure 3. 



WINO ENGINEERING STUDY OF PHASE ONf,8l0CK 141,DENVER,COlORADO 
CONFIGUMATION 1 dND DIRECTION- 0 

PRESSURE MEAN MMS MAXIMUM MINIMUM PRESSURE MEAN RMS MAXIMUM MINJA4UM 
TAP PRESSURE P.RESSURE PMESSUHE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURE 

NUMtjER COEFFICIENT COEFFICIENT COEFfICIENT COt.FFICIU.T NUMBER COt:FfIClfNT COEFFICIENT COEFFICIENT COEFFICIENT 
101 .3",4 .18", .909 -.375 139 .060 .105 .471 -.229 
102 .133 .130 .540 -.290 140 .112 .115 .598 -.206 
103 .125 .130 .572 -.250 141 .ll!:> .112 .603 -.209 
10.4 .OS2 .121 .447 -.331 142 .119 .111 .619 -.276 
105 .006 .ll!:) .334 -.369 143 .12!:) .121 .658 -.222 
106 -.062 .114 .394- -.443 144 .041 .114 .508 -.373 
101 .451 .186 .948 -.436 201 .006 .123 .310 -.315 
108 -.035 .111 .473 -.408 202 .031 .122 .412 -.380 
109 .445 .190 .992 -.415 203 .25~ .149 .159 -.195 
110 .311 .134 .760 -.100 204 .361 .l04 1.131 -.362 
111 .244 .122 .649 -.130 205 -.041 .114 .340 -.39'1 
112 .154 .116 .554 -.218 206 .467 .206 1.221 -.323 
113 .103 .112 .591 -.292 207 -.04'" .110 .328 -.395 
114 -.029 .106 .380 -.387 208 .16Z .135 .693 -.254 
115 .4.12 .11.3 1.004 -.294 209 .393 .159 .883 -.136 
116 .285 .134 .132 -.191 210 .493 .208 1.068 -.387 CIt 

0-111 .240 .117 .640 -.116 211 -.010 .115 .312 -.473 
118 .151 .112 .552 -.241 Z12 .155 .127 .690 -.264 
119 .089 .112 .489 -.280 213 .341 .143 .821 -.136 
120 -.058 .10Z .355 -.343 214 .450 .194 1.013 -.535 
121 .302 .196 .841 -.601 215 -.Ut~ .103 .163 -.552 
122 .210 .132 .626 -.153 216 .118 .115 .589 -.308 
123 .111 .121 .633 -.ld3 217 .306 .137 .922 -.182 
124 .088 .104 .438 -.241 216 .319 .118 1.004 -.286 
125 .031 .102 .468 -.271 219 -.199 .111 .185 -.515 
126 -.099 .104 .290 -.450 220 .095 .120 .456 -.289 
121 -.051 .19!:) .~45 -.837 221 .111 .136 .579 -.244 
128 .038 .111 .528 -.291 222 .113 .144 .644 -.597 
129 .048 .10tt .431 -.304 22J -.19'i .110 .219 -.525 
130 -0.000 .104 .364 -.355 224 .0",2 .108 .530 -.289 
131 -.041 .10", .43", -.401 225 .Otl5 .111 .518 -.244 
132 -.164 .102 .216 -.~03 226 .049 .100 .399 -.269 
133 .002 .095 .308 -.484 227 .0!:)1 .115 .50l -.328 
134 .043 .100 .343 - • .355 228 .083 .112 .528 .... 284 
135 .061 .101 .471 -.306 229 .142 .109 .604 -.227 
13b .046 .101 .381 -.301 230 .131 .100 .488 -.201 
131 .009 .098 .320 -.318 301 .... 480 .154 .062 -1.341 
138 -.132 .09d .227 -.464 302 -.463 .182 .106 -1.212 



WINO ENGINEERING 5TUOY OF PHASE ONf,BLOCK 141,DENVER,COLORADO 
CONFIGuRAlION 1 WIND DIHECTION= 0 

PRESSURE MEAN RMS MU IMUM MINIMUM PRESSURE MEAN RMS MAXIMUM MINIMUM 
TAP PRESSURE PRESSURE ~RESSUHE ~RESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURE 

NUM8ER COEFFICIENT COEFFICIENT COEFFICIt.NT COEFF ICIENT NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.541 .176 .21~ -1.364 341 -.241 .205 .252 -1.105 
304 -.546 .126 -.027 -1.058 342 -.416 .260 .224 -1.556 
305 -.541 .110 -.145 -.8n; 343 -.124 .113 -.001 -1.386 
306 -.489 .112 -.051 -.829 344 -.825 .118 -.3l1 -1.556 
301 -.520 .146 -.084 -1.176 401 -.3~9 .095 .025 -.800 
308 -.512 .111 -.OB6 -.885 402 -.319 .101 .063 -.851 
309 -.58!; .139 -.136 -1.201 403 -.38~ .104 -.051 -.969 
310 -.614 .11'i -.205 -1.004 404 -.415 .124 .046 -.846 
311 -.625 .114 -.215 -1.101 40~ -.365 .099 -.046 -.101 
312 -.610 .112 -.21~ -1.010 406 -.425 .121 -.023 -.921 
313 -.558 .109 -.165 -.999 407 -.319 .103 -.060 -.153 
314 -.515 .111 -.133 -.957 408 -.425 .101 -.107 -.712 
315 -.523 .159 0.000 -1.174 409 -.441 .111 -.012 -.823 
316 -.640 .137 .101 -1.208 410 -.482 .128 -.083 -1.029 
311 -.658 .121 -.118 -1.186 411 -.405 .102 .046 -.118 
318 -.648 .119 -.181 -1.010 412 -.429 .102 -.063 -.137 VI 

-4 

319 -.591 .116 -.155 -1.085 413 -.480 .113 -.121 -.966 
320 -.';TO .109 -.185 -.935 414 -.534 .143 .116 -1.226 
321 -.438 .162 .306 -1.159 415 -.445 .140 .195 -1.126 
322 -.562 .156 .126 -1.193 416 -.475 .129 .028 -.964 
323 -.683 .146 -.210 -1.c50 411 -.5&1 .145 .039 -1.131 
324 -.170 .138 -.301 -1.290 418 -.636 .193 0.000 -1.465 
325 -.692 .121 ".244 -1.142 419 -.538 .154 -.100 -1.279 
326 -.665 .123 -.281 -1.065 420 -.607 .165 -.118 -1.330 
321 -.309 .151 .224 -1.198 421 -.548 .201 .236 -1.335 
328 -.384 .188 .271 -1.009 422 -.613 .293 .589 -1.817 
329 -.632 .202 .222 -1.344 423 -.565 .161 -.121 -1.314 
330 -.188 .172 -.271 .. 1.388 424 ".609 .119 -.167 -1.601 
331 -.153 .166 -.212 -1.401 425 -.431 .222 .269 -1.242 
332 -.724 .150 -.210 -1.280 4~6 -.241 .254 .327 -1.518 
333 -.100 .149 .478 -.843 427 -.577 .164 -.081 -1.263 
334 -.107 .139 .390 -.150 4~8 -.601 .186 -.037 -1.681 
335 -.304 .~26 .274 -1.137 429 -.291 .203 .450 -1.059 
336 -.613 .257 .155 -1.605 430 -.165 .219 .684 -1.446 
337 -.1436 .178 -.350 -1.499 501 -.431 .159 .141 -.972 
33~ -.197 .150 -.39!:J -1.349 502 -.416 .131 -.012 -1.053 
339 -.084 .132 .431i -.644 503 -.517 .148 -.058 -1.071 
340 -.151 .196 .l9tt -1.083 504 -.561 .184 -.025 -1.931 



WIND ENG1NEEHING STUDY OF PHASE ONE,BLOCK l/tl.DENVeH,COLORADO 
CUNfIGUHATION 1 WINO OIRtCTION= 1~ 

PRESSURE MEl ... RfoAS MAxtMUM MINIMUM PRESSURE MEA .... RMS MAXIMUM MINIMUM 
TAP PRESSURE PRt::SSURE PRE.SSURE PRESSURE TAP PRE~SU~E PHESSUHE PHESSURF. PRESSURE 

NUMBEH COEFFICIENT COEFFICIENT COEFF H.:It:~T COt.FFl C lENT NUMttE.R COEFF ICH.NT COEFFICIENT COEFFICIENT COEFFICIENT 
101 -.331 .2bO .5~b -1.080 lJ~ -.0/7 .120 .294 -.522 
102 -.050 .112 .312 -.7SH 140 -.OJI .09b .275 -.327 
103 -.019 .110 .332 -.4~9 141 .013 .09~ .332 -.320 
104 -.092 .107 .2b4 -./t35 142 .012 .101 .410 -.351 
105 -.104 .11)1 .249 -./t12 143 .01~ .10H .424 -.346 
106 -.124 .104 .27~ -.515 144 .013 .111 .412 -.346 
107 -.245 .237 .6~2 -1.028 201 .090 .14~ .619 -.433 
108 -.117 .099 .257 -.41~ 202 .162 .154 .774 -.351 
109 -.196 .217 .562 -.'146 203 .378 .lb8 .993 -.072 
110 .082 .123 .4b4 -.614 204 .540 .192 1.105 -.259 
111 .058 .103 .407 -.369 205 .OH5 .131 .535 -.318 
112 -.009 .100 .329 -.440 206 .51.12 .181 1.110 -.157 
113 -.032 .103 .405 -.365 201 .090 .128 .555 -.323 
114 -.106 .102 .304 -.435 208 .3b3 .151 .823 -.119 
115 -.170 .237 .633 -1.104 209 .510 .172 1.097 .075 
116 .Ob6 .148 .511 -.901 210 .598 .IH6 1.164 .037 U'I 

00 
111 .071 .103 .431 -.322 211 .05~ .12H .590 -.425 
118 .006 .096 .341 -.384 212 .340 .145 .943 -.127 
119 -.027 .09H .304 -.411 213 .501.1 .153 1.147 -.007 
120 -.121 .102 .22d -.452 214 .5J~ .165 1.249 -.047 
121 -.205 .231 .624 -.1.198 21~ -.012 .130 .333 -.475 
122 .020 .139 .40~ -.793 21b .212 .153 .836 -.194 
123 .034 .101 .415 -.424 211 .420 .lb7 1.071 -.102 
124 -.013 .102 .281 -.405 218 .418 .176 1.102 -.169 
125 -.029 .104 .29'1 -.414 219 -.121 .121 .338 -.542 
126 -.099 .110 .299 -.514 220 .188 .128 .699 -.221 
127 -.268 .1bl .259 -1.132 221 .218 .12H .714 -.164 
128 -.Ob5 .125 .322 -.739 222 .255 .145 .906 -.149 
129 -.005 .093 .31H -.372 223 -.111 .11b .246 -.521 
130 -.036 .091 .321 -.3Hb 224 .118 .118 .605 -.281 
131 -.052 .092 .27~ -.388 22~ .113 .111 .560 -.177 
132 -.074 .10b .355 -.433 c2b .126 .114 .749 -.301 
133 -.140 .128 .282 -.ttl1 c21 .111 .121 .585 -.254 
134 -.045 .105 .308 -.4~9 2e8 .1Jl .122 .535 -.239 
135 -.011 .09b .34b -.33'i C!~9 .22H .119 .714 -.095 
13b -.010 .101 .299 -.3bO ~JO .201 .11b .677 -.122 
137 -.007 .103 .353 -.3~1 301 -.b6b .l13 -.047 -1.826 
13H -.031 .114 .353 -.440 302 -.bl3 .184 -.097 -1.629 



wINO ENGINEERING STUDY OF PHASE ONE,HlOCK 141.DENVER,COlORADO 
CONfI(;U~ATION 1 wINO Dl~ECT10N= 15 

PRESSURE MEAN RMS MAXIMUM MINIMUM PRESSURE MEAN RMS fo4AXIMUM MINIf04UM 
TAP PRESSU~f PRESSIJRE PRESSUkE PRESSURE TAP PRESSURE. PRESSURE PRESSURE PRESSURE 

NUMBER COEFFICIENT COEFFICIENT COEFfICIE.NT COEFFICIENT NUMI:U::R COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.6"'8 .152 .OO~ -1.314 341 -.417 .220 .077 -1.361 
304 -.643 .12b -.289 -1.197 342 -.649 .212 .070 -1.513 
305 -.612 .11:.1 -.281 -1.022 343 -.793 .169 -.211 -1.361 
30b -.554 .111 -.199 -.955 344 -.1"10 .170 -.316 -1.565 
307 -.666 .168 -.007 -1 .... 58 401 -.365 .103 -.007 -.704 
308 -.558 .109 -.214 -.938 402 -.371 .104 .012 -.734 
309 -.662 .161 -.149 -1.J7ij "'03 -.3"18 .111 .026 -.828 
310 -.634 .124 -.20'1 -1.144 404 -.465 .129 -.021 -1.003 
311 -.643 .112 -.266 -1.071 405 -.366 .101 -.031 -.713 
312 -.633 .111 -.304 -1.005 4U6 -.461 .124 .052 -.951 
313 -.59A .107 -.231 -.906 407 -.366 .104 .031 -.685 
314 -.550 .110 -.142 -.933 408 -.418 .101 -.052 -.744 
315 -.609 .172 .035 -1.256 409 -.434 .104 -.049 -.821 
316 ".667 .131 -.281 -J..266 410 .... 474 .123 .002 -1.047 
311 -.673 .130 -.261 -J..224 411 -.368 .107 .012 -.751 
31ij -.664 .12ij -.254 -J..264 412 -.397 .107 -.007 -1.099 U'1 

1.0 
319 -.606 .121 -.159 -1.142 4lJ -.442 .109 -.082 -.810 
320 -.575 .110 -.122 -.983 414 -.485 .131 .047 -1.130 
321 -.557 .201 .Oij1 -1.2A1 415 -.299 .140 .261 -.850 
322 -.t>3R .153 .137 -1.157 41b -.3~7 .159 .337 -.897 
323 -.713 .140 -.187 -J..323 411 -.4b4 .160 .231 -1.003 
324 .... 738 .151 -.289 -J..331 4J.8 -.4-'0 .140 .151 -.970 
325 -.671 .141 -.221 -1.149 419 -.219 .153 .247 -.777 
326 -.643 .142 -.164 -1.159 4cO -.281 .195 .388 -1.104 
327 -.441 .240 .18'" -l.bl0 4cl -.337 .215 .640 -.932 
328 -.558 .200 .lq2 -J..204 422 -.3~6 .146 .320 -.887 
329 -.750 .173 -.050 -1.328 4c3 -.168 .165 .322 -1.186 
330 -.817 .1~~ -.271 -1.470 4c4 -.182 .162 .348 -.765 
331 -.779 .134 -.3tH -J..333 425 -.331 .212 .372 -1.165 
332 -.761 .148 -.281 -J..331 4c6 -.346 .163 .339 -1.443 
333 -.255 .155 .224 -1.503 4t!7 -.098 .138 .445 -.558 
334 -.329 .lIH .210 -1.111 4cij -.103 .157 .482 -.730 
335 -.487 .204 .142 -1.331 429 -.398 .228 .289 -1.254 
336 -.725 .~14 .09~ -1.~13 ... :i0 -.366 .156 .209 -.965 
337 -.837 .1E\d -.2b4 -1.448 501 -.628 .141 -.037 -1.241 
338 -.~09 .169 -.2q4 -J..358 502 -.655 .133 -.184 -1.211 
339 -.233 .170 .271 -1.01!:) 503 -.419 .153 .033 -1.252 
340 -.372 .214 .226 -J..207 504 -.5c~ .199 .231 -1.504 



_INU ENGI~EtktNG STUUY OF P~ASE O~E,8LOCK l~l.OENVtN.COLORAOO 
CONfo{bUHAIJON 1 -thO DIRECTION= 30 

PRFSS\JRE ~EAN kfo/lS '4AXIM\JM MINIMUM ~~ESSURE MtAN RMS ",AXIMUM MINIMUM 
TAP PRESSUHE I"'RESSUHE PHESSUHE "'~t:SSURE TAP P~ESSU"'E P~ESSURE PRESSURE PRESSURE 

NUMBER COEFFICIt::NT COEFFICIENT COEFfICIE~IT COt.FFICIE.NT ~Ufo/I8E.R COEfFICIE.NT COEfFICIt.NT COEFFICIE~T COEFFICIENT 
101 -.1)£41 .144 -.224 -1.230 1~9 -.210 .153 .111 -1.011 
102 -.~OC; .2 .. ~ .31b -1.230 140 -.134 .128 .353 -.734 
103 .... ?O2 .1QO .376 -1.J47 141 -.024 .101 .320 -.636 
104 -.164 .13b .320 -.823 142 -.022 .093 .295 -.351 
105 -.131 .123 .334 -.'159 143 -.010 .091 .304 -.360 
101) -.llA .111 .302 -.687 144 -.OHI .095 .309 -.433 
107 -.&40 .154 -.0t44 -1.4A~ 201 .lJ9 .16l .843 -.258 
101J -.130 .11b .376 -.113 20l .32l .lb8 .921 -.239 
109 -.613 .138 -.lb4 "'1.~56 203 .4J2 .118 1.063 -.082 
110 -.53b .~31 .304 -1.21)3 20" .378 .174 .976 -.198 
III -.196 .221 .442 -1.005 lOS .21:' .144 .642 -.291 
112 -.113 .144 .3b2 -.765 l06 .442 .169 .997 -.191 
113 -.105 .123 .274 -.~96 207 .219 .136 .681 -.287 
Ih -.126 .114 .l7b -.~87 208 .5J~ .169 1.137 -.048 
11:. -.578 .11~ -.049 -1.295 209 .b29 .183 1.253 .068 
116 -.530 .252 .31b -1 ••• 5 210 .479 .179 1.130 -.082 0-

0 117 -.208 .236 .437 -1.132 211 .212 .147 .749 -.295 
lltl -.105 .149 •• 21 -.141 212 .496 .160 1.026 .051 
119 -.095 .131 .383 -.b66 213 .561 .159 1.116 .118 
120 -.133 .112 .260 -.547 21. .410 .162 .990 -.121 
121 -.5 .. 7 .194 .009 -1.102 21~ .066 .138 .555 -.427 
122 .... 405 .~4~ .46J -1.l2~ 216 .311 .lS2 .944 -.099 
123 -.1~5 .1"9 .361 -.823 211 .43~ .1~3 .968 -.053 
12 .. -.104 .139 .341 -.dOl 218 .295 .149 .947 -.135 
125 -.077 .120 .320 -.571 219 .020 .149 .551 -.546 
126 -.113 .120 .30. -.549 l20 .304 .164 .891 -.133 
127 -.497 .195 .... 009 -1.330 221 .3J8 .151 .862 -.056 
128 -.300 .210 .278 -1.141 222 .210 .146 .686 -.200 
129 -.087 .145 .320 -.lA6 223 -.071 .111 .379 -.444 
130 -.ObO .109 .330 -.b27 224 .216 .113 .604 -.109 
131 -.OS3 .10U .216 -.~54 2~~ .241 .118 .628 -.104 
132 -.07f) .110 .281 -.433 22b .124 .lli:! .502 -.222 
133 -.3~2 .161 .094 -1.202 2~1 .16" .124 .587 -.222 
134 -.222 .lb3 .234 "1.045 228 .216 .ll7 .700 -.128 
13'.) -.Ob6 .112 .42b -.503 229 .216 .131 .739 -.104 
136 -.05R .100 .295 -.3b9 230 .230 .121 .768 -.151 
137 -.042 .091 .32~ -.341 3U1 -.~j5 .208 .022 -1.405 
13tt -.041 .104 .330 -.J81 30l -.~24 .111 .014 -1.312 



wINO ENGINEEHI~b STUOY OF ~HASE O~t.BLOCK 141.DENVER.COLORADO 
CONF IGUHA TION 1 WINO DIRECTION= 30 

PRESSURE MEA~ H~S MAXIMUM MINIMUM PHESSURE MEAN RMS MAXIMUM MINI~UM 
TAP PRESSURE PKESSURE PRES~UHE t-'RE:.SSURE TAP PRESSURE PHESSURE PRESSURE PRESSURE 

NUMBER COEFFICIENT COEFFICIE.NT COEFFICIENT COE.FFIClt::NT NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIE~T 
303 -.574 .15!) -.043 -1.422 J41 -.201 .192 .398 -.898 
304 -.604 .11b -.140 -1.2"12 342 -.38!) .231 .350 -1.340 
305 -.602 .l32 -.249 -1.302 343 -.6Jl .182 .005 -1.702 
306 -.536 .124 -.104 -1.012 344 -.135 .20~ -.072 -1.753 
307 -.499 .192 .211 -1.b08 401 -.260 .093 .030 -.575 
308 -.517 .124 -.133 -l.079 402 -.268 .093 .014 -.648 
309 -.475 .177 .162 -l.l11 40J -.293 .106 .065 -.680 
310 -.519 .142 .211 -1.131 404 -.366 .120 .021 -.882 
311 -.516 .l3c? .007 -l.104 40!:> -.2b9 .093 .096 -.694 
312 -.602 .134 -.lb4 -1.140 40b -.380 .125 .077 -.961 
313 -.556 .124 -.159 -1.082 407 -.287 .094 .077 -.706 
314 -.493 .121 -.03<:1 -.ts50 40H -.327 .091 -.030 -.673 
315 -.456 .lB8 .121:1 -1.142 40~ -.338 .103 -.026 -.715 
316 -.548 .151 .010 -1.063 410 -.380 .125 .070 -.900 
317 -.586 .144 -.164 -1.111 411 -.308 .116 .Z17 -.783 
318 -.603 .141 - .145 -l.18b 412 -.307 .108 .079 -.744 0\ .... 
319 -.556 • lc2 -.11& -.~97 413 -.319 .109 • o 8 If. -.664 
320 -.543 .120 -.142 -1.070 414 -.33'1 .131 .243 -.889 
321 -.320 .lP9 .500 -1.104 415 -.264 .170 .187 -1.487 
322 -.491 .1103 .218 -l.104 41b -.237 .132 .253 -.783 
323 -.*,35 .lb9 -.005 -1.273 411 -.316 .123 .096 -.781 
324 -.n78 .15~ -.068 -1.J67 41ti -.290 .129 .143 -1.012 
32:; -.611 .138 -.ln4 -1.200 41<:1 -.18!:> .151 .255 -.779 
320 -.579 .133 -.072 -l.007 4~0 -.lb2 .121 .278 -.723 
327 -.154 .193 .447 -1.,.9S 4~1 -.300 .125 .129 -.704 
328 -.274 .214 .403 -.983 422 -.233 .108 .058 -.664 
329 -.538 .244 .26b -l.328 423 -.111 .139 .271 -.645 
330 -.741 .2}1 .lett -1.~1!) 424 -.13b .123 .346 -.554 
331 -.725 .174 -.210 -1.418 425 -.30b .150 .150 -.935 
332 -.687 .1!:i2 -.075 -l •. ll ~ 4i::!6 -.282 .122 .119 -.823 
333 -.10A .12.3 .2AO -.74~ 427 -.Ob4 .133 .372 -.706 
334 -.124 .16!) .319 -1.062 428 -.010 .113 .376 -.456 
33i:) -.254 .221 .340 -1.142 42~ -.295 .165 .283 -1.125 
330 -.i:)36 .252 .331 -l.b06 4JO -.2tH .127 .124 -.737 
331 -.723 .~1l .031 -l.oJ!) ';)01 -.b~8 .140 -.251 -1.543 
338 -.706 .182 -.210 -1.3'il S02 -.696 .126 .... 244 -1.145 
33f1 -.091 .151 .421 -."J06 503 -.288 .1~0 .154 -.959 
340 -.119 .170 .421 -1.014 504 -.218 .159 .330 -1.167 



wiNO ENGINEfrilN6 ~TUOY OF P~AS~ O~E.RLOCK 141.DENVER.COLORADO 
CUNF IGUriA TION 1 wiNO DIRECTION= 4~ 

PRESSURE .... fAN tof..-S .... AXIMVM MIIltIMUM PwESSUHE MEAN RMS ... AXIMVM .... INIMUM 
TAP PRESSUHE tJHESSURt: ~RESSUHE PRESSUHE TAP tlHESSUHE PRESSURE PRESSURE PRESSURE 

NUMHER COfFFICIENT COEFFICIENT COEFFICIENT CO~FFICIENT IItUMB~R COEFFICIENT COEf'FIClt::NT COEFFICIENT COEFFICIENT 
101 -.bYO .131 -.315 -1.111 lJ9 -.434 .113 .085 -1 •• h 
102 -.135 .lb4 .091 -l.b!!>1 14U -.221 .133 .241 -.880 
lQ3 -.(3) .l24 .244 -1.488 141 -.102 .10!:) .251 -.452 
104 -.435 .t!27 .34!) -1.293 142 -.085 .094 .249 -.404 
105 -.2b3 .1 ft!j .432 -1.012 143 -.Ob4 .094 .347 -.312 
106 -.202 .15Y .35i: -1.193 144 -.0!j8 .0'l3 .306 -.368 
101 -.b07 .146 .224 -1.270 201 .31~ .117 .921 -.262 
108 -.232 .157 .3!)9 -.880 l02 .310 .115 .934 -.191 
109 -.658 .132 -.lB3 -1.141 203 .31::1 .lb8 .934 -.152 
110 -.~91 .164 -.142 -1.bI8 204 .212 .157 .181 -.201 
111 -.635 .191 .210 -1.330 20~ .331 .173 .939 -.380 
112 -.4b5 .19Y .203 -1.168 206 .34::1 .160 .914 -.283 
113 -.286 .163 .216 -.171 207 .322 .169 .856 -.269 
114 -.222 .139 .363 -.7tH 20B .:;,!j0 .118 1.201 -.055 
115 -.b33 .155 -.181 -1.Y40 lOY .!)~t! .lb8 1.036 -.032 
116 -.104 .179 -.034 -1.599 210 .30~ .150 .169 -.276 Q\ 

N 
111 -.602 .218 .162 -1.392 211 .294 .114 .178 -.285 
11ft -.411 .204 .288 -1.09!j 212 .5::19 .193 1.109 .021 
llY -.2bO .1MJ .36b -.996 213 .51Y .189 1.079 -.067 
120 -.235 .151 .338 -.BOl 214 .212 .111 .778 -.350 
121 -.119 .181 -.lb9 -1.542 215 .105 .153 .605 -.421 
122 -.124 .224 .034 -1.536 21b .365 .151 .879 -.152 
123 -.523 .263 .11& -1.428 l17 .361 .160 .944 -.147 
124 -.215 .192 .343 -1.170 218 .IJY .160 .196 -.412 
125 -.158 .140 .291 -.619 219 .011 .149 .688 -.435 
126 -.165 .121 .238 -.101 220 .220 .143 .180 -.175 
121 -.140 .234 -.114 -t!.002 211 .226 .142 .116 -.113 
128 -.598 .264 .2CJ5 -1.483 222 .063 .145 .109 -.313 
129 -.208 .H!B .3t13 -.'101 223 -.061 .114 .421 - •• 92 
130 -.126 .129 .3A8 -.612 224 .166 .111 .56. -.203 
131 -.102 .113 .2FU -.47t1 225 .18::1 .112 .518 -.212 
132 -.110 .103 .30tl -.415 226 .O!jl .118 .582 -.345 
133 -.514 .219 .Ooe -1.182 221 .129 .120 .601 -.230 
13. -.3 .. ) .202 .J86 -1.225 22tt .111 .12. .166 -.216 
135 -.135 .11B .343 -.626 22Y .207 .ll5 .626 -.131 
Il6 -.119 .09!j .203 -.464 e~O .l!jl .119 .596 -.186 
131 -.083 .09::1 .24~ -.409 301 -.21t0 .168 .283 -.923 
IJR -.060 .09S .311 - •. 372 lOl -.281 .19. .311 -1.118 



~INO EN6I~EEHING STUDY OF PHASE ONE.8l0CK 141.0ENVEH.COlOPADO 
CONflt;UHAT!ON 1 ~IND OIHECTION= 4~ 

PRfSSURE "'EA~ HMS MAxr"'UM MI~IMUIl4 PRESSURE M~AN RMS MAXIMUM MINIMUM 
TAP PRESSUHE PRESSUkE PRESSURE PHESSURE TAP PHESSURE PRESSURE PRESSURE PRESSURE 

NU"'8EH COEFFICIENT COEfFICIENT COEFFICIENT COt:.FFICIENT NU"'8t::R COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.450 .216 .361 "'1.268 l·U -.169 .152 .391 -.854 
304 -.621 .211 .313 -1.55tt 342 -.269 .115 .218 -.983 
305 -.675 .164 -.141 -1.459 343 -.389 .179 .242 -1.187 
306 -.601 .13'" -.141 -1.291 344 -.4~8 .166 .009 -1.091 
301 -.239 .152 .21b -.909 401 -.21tJ .103 .082 -.667 
308 -.590 .140 -.168 -1.161 402 -.210 .092 .014 -.594 
309 -.247 .153 .2~1 -.1:579 4U3 -.2tJ6 .095 .046 -.119 
310 -.313 .181 .30b -.961 404 -.303 .112 .146 -.745 
311 -.4b8 .194 .196 -1.118 405 -.21b .108 .101 -.779 
31l -.624 .195 .171 -1.332 406 -.JUtJ .119 .027 -.825 
313 -.65tJ .157 .04b -1.413 401 -.2tH .109 .089 -.941 
3 lit> -.590 .134 -.150 -1.130 40tJ -.288 .089 .011 -.587 
315 -.221 .160 .J89 -.973 4U9 -.285 .098 .071 -.679 
316 .... 294 .18'" .361 -1.029 410 -.305 .124 .089 -1.131 
317 -.445 .202 .299 -1.183 411 -.317 .112 .107 -1.031 
318 -.606 .198 .048 -1.298 "'12 -.299 .103 .051 -.672 Q\ 

~ 

319 -.658 .171 -.10b -1.402 413 -.294 .104 .103 -.868 
320 -.634 .166 -.099 -1.332 414 .... 304 .122 .080 -1.088 
321 -.162 .142 .407 .... 603 415 -.317 .144 .085 -1.131 
322 -.200 .173 .366 -.776 416 -.217 .116 .171 -.722 
323 -.341 .196 .290 -1.049 417 -.30tJ .10", .023 -.715 
324 -.563 .248 .",97 -1.772 418 -.27Y .106 .094 -.720 
325 -.71b .224 -.06'" -1.910 419 -.192 .135 .226 -1.074 
326 -.104 .19Y -.18b -1.81b 420 .... 191 .105 .187 -.532 
327 -.147 .133 .350 -.716 4C!1 -.308 .107 .082 -.720 
328 -.lbl .139 .389 -.884 422 -.2Kl .104 .119 -.660 
329 -.241 .177 .e65 -.957 423 -.01b .067 .114 -.279 
330 -.385 .222 .196 -1.332 424 -.113 .101 .267 -.612 
331 -.60? .230 .10b -1.427 425 -.2C!0 .138 .192 .... 976 
332 -.676 .22Y -.131 -~.074 "'26 -.341 .161 .087 ... 1.067 
333 -.131 .114 .246 -.5YtJ 4C!1 -.01'" .039 .039 -.187 
33'" -.126 .11& .313 -.548 428 -.091 .092 .299 -.379 
335 -.193 .139 .2&2 -.180 4C!9 -.189 .184 .459 ... 1.085 
33b -.327 .181 .278 -.992 430 .... 213 .147 .139 -.937 
331 -.486 .UO .115 -1.286 501 -.674 .117 -.198 -1.222 
338 -.4'13 .160 .0&0 -1.141 502 -.671 .128 -.318 -1.185 
339 .... 082 .114 .371 -.47b ~U3 -.204- .163 .352 .... 868 
340 .... 120 .134 .llb -.513 504 -.190 .170 .539 -.807 



wI~O E~GI~EfRI~b StUDY OF PHASE O~E,BlOCK 141.0ENVtR.COlORAOO 
CONfIbUHATION 1 WINO OIR~CTIO~= 60 

PRESSURE MEAN R-..5 MAXTMUM MINIMU,", PRESSURE ME.AN R,",S .. AXI,",U,", MIIIII,",UM 
TAP PRESSURE PHES5URE PIolES5UHE PIolESSURE TAP PRESSURE. PRESSURE PRESSURE PRESSURE 

NUMRER COEFFICIENT COEFFICIENT COE.fFICIENT COHF IClENT NUM8ER COEfFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
101 -.637 .12!:> -.274 -1.110 13"1 -.734 .211t -.113 -1.558 
102 -.671t .141 -.21:t& -1 ... 07 140 -.4!:>6 .21"1 .255 -1.166 
103 -.6"19 .l7!::1 -.00'1 -1.S2d hI -.181 .190 .352 -1.086 
104 -.&36 .194 -.104 -1.972 142 -.127 .121 .354 -.149 
105 -.5&2 .PH -.043 -1.400 143 -.084 .121 .381 -.767 
106 -.533 .i2S .091 -1.124 144 -.01'i .107 .302 -.521 
107 -.59C; .10"1 -.17'i -."173 201 .428 .180 1.027 -.307 
108 -.530 • 1 A !::I .236 -1.374 202 .416 .170 1.025 -.283 
109 -.&03 .111 -.269 -1.01!::1 203 .302 .164 .943 -.254 
110 -.628 .117 -.260 -1.111 204 .131 .131 .624 -.384 
111 -.663 .121 -.298 -1.l"l2 205 .4!:>5 .162 1.006 -.001 
112 -.&43 .127 -.210 -1.218 206 .2l1 .137 .742 -.215 
113 -.584 .133 -.196 -1.037 207 .434 .15S .969 .002 
114 -.531 .1 C;& .161 -1.091 208 .594 .177 1.218 .027 
115 -.627 .121 -.262 -1.065 209 .483 .164 1.068 .010 
116 -.663 .125 -.230 -1.174 210 .202 .140 .711 -.338 Q\ 

~ 
117 -.6d5 .135 -.224 -1.233 211 .3"12 .181 .989 -.167 
lid -.654 .142 -.11t!. -1.169 212 .5&'i .172 1.126 .085 
119 -.581 .1'i2 .OO~ -1.100 2lJ .442 .153 .875 .... 053 
120 -.508 .1nO .2l0 -1.112 214 .138 .136 .670 -.336 
121 -.715 .143 -.2t:>3 -1.202 21!:> .249 .172 .940 -.324 
122 -.738 .149 -.290 -1.254 216 .443 .167 .979 -.017 
123 -.783 .111 .021 -1.411 211 .333 .162 .894 -.106 
124 -.726 .117 -.12d -1.379 218 .043 .llt2 .525 -.479 
125 -.51.'3 .192 .213 -1.28'i 219 .129 .182 .836 -.394 
126 -.384 .170 .30 9 -1.01d 220 .211 .153 .870 -.181 
127 .... 809 .162 -.35"1 -1.596 221 .1"13 .13& .730 -.208 
128 -.868 .200 -.34!:> -1.851 222 -.039 .125 .418 -.454 
12q -.704 .246 .1 5~ -1.608 223 -.074 .140 .653 -.558 
130 -.413 .21b .331 -1.178 214 .111 .133 .786 -.221 
131 -.224 .15~ .J3~ -.'114 225 .1&1 .123 .641 -.300 
132 -.171 .130 .255 -.::;'83 c26 -.03& .112 .401 -.411 
133 -.189 .204 -.lb!::l -1.i!S42 ~27 .1!)0 .124 .689 -.297 
13- -.#)80 .2~1 .132 -1.~6!:> ~28 .22& .131 .696 -.203 
135 -.278 .l23 .30~ -1.388 229 .19& .120 .720 -.164 
136 -.169 .131 .2~9 -.81)5 230 .150 .118 .648 -.259 
137 -.101 .112 .48b -.489 301 -.108 .119 .312 -.573 
138 -.063 .113 .328 -.431 302 -.101 .131 .321 -.781 



WINO E~GINEEldNG STUDY Of PHASE ONE.BLOCK 141.DENVER.COLORADO 
CONfl6URATION 1 WIND DIRECTION- 60 

PRESSURE MEAN R"'S MAXIMUM MINIMUM PRESSURE MEAN RMS MAXIMUM MINI'4UM 
TAP PRESSURE PRESSURE PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURE 

NUMHER COEFFICIENT COEFFICIENT COEf'FICIENT COEFFICIENT NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.203 .139 .256 -1.039 341 -.158 .125 .261 -.580 
304 -.321 .IH9 .33b -1.192 342 -.230 .134 .317 -.744 
305 -.766 .215 .031 -1.477 343 -.330 .138 .222 -.948 
306 -.889 .16t:S -.259 -1.648 344 -.444 .161 .053 -1.148 
307 -.135 .122 .355 -.677 401 -.3t:SO .119 .026 -.796 
308 -.846 .156 -.244 -1.438 402 -.335 .103 .054 -.749 
309 -.170 .119 .Z03 -.b99 403 -.329 .099 -.031 -.691 
310 -.141 .141 .276 -.699 4U4 -.312 .103 .061 -.647 
311 -.248 .176 .353 -.t:S75 405 -.399 .112 -.064 -.824 
312 -.463 .24b .2!>6 -1.349 406 -.317 .103 .087 -.101 
313 -.191 .21!» .147 -1.569 407 -.437 .115 -.085 -.834 
314 -.793 .170 -.324 -1.999 408 -.413 .101 -.064 -.158 
315 -.111 .1l!> .367 -.686 4U9 -.378 .104 -.033 -.786 
316 -.170 .1,.1 .300 -.682 "10 -.361 .112 -.026 -.811 
317 -.261 .185 .2b3 -1.076 411 -.490 .124 -.009 -.918 
318 -.470 .254 .353 -1.322 412 -.,.30 .112 .099 -.845 a-

Ut 

319 -.193 .229 .193 -1.651 413 -.391 .109 -.009 -.803 
320 -.186 .190 -.220 -1.552 414 -.392 .131 .019 -1.152 
321 -.178 .12Z .283 -.b62 "15 -.488 .158 -.040 -1.213 
322 -.167 .135 .331 -.662 416 .... 416 .144 .081 -.883 
323 -.256 .170 .283 -1.015 417 -.409 .125 .002 -.926 
324 -.428 .244 .363 -1.250 418 -.362 .123 .011 -.843 
325 -.111 .255 .237 -1.661 419 -.312 .161 .144 -1.178 
326 -.813 .203 -.203 -1.895 420 -.303 .134 .214 -.784 
327 -.198 .119 .259 -.696 "ll -.460 .141 -.038 -1.124 
328 -.173 .123 .234 -.b62 "22 -.401 .136 .011 -1.019 
329 -.214 .ll~ .230 -.190 423 -.111 .123 .314 -.704 
330 -.301 .185 .208 -1.225 424 -.170 .121 .288 -.706 
331 -.519 .250 .33b -1.511 425 -.335 .183 .222 -1.438 
332 -.834 .263 -.220 -1.948 426 -.544 .240 .005 -1.698 
333 -.204 .119 .317 .... 699 421 -.071 .120 .496 -.706 
334 -.157 .111 .220 -.491 428 -.109 .112 .300 -.595 
335 -.202 .12~ .247 -.6i8 419 -.206 .228 .501 -1.433 
336 -.309 .14t:S .147 -.819 430 -.398 .232 .184 -1.199 
331 -.454 .172 .135 -1.013 5U1 -.8!:)!» .141 -.406 -1.433 
338 -.512 .17t:S .106 -1.627 5U2 -.8!»6 .138 -.464 -1.436 
339 -.123 .123 .350 -.633 503 -.lU" .18,. .522 -.874 
340 -.128 .129 .511 -.534 504 -.116 .185 .581 -.689 



wINO ENGINlEWI~6 STU~Y Of ~H.SE ONt.8l0C~ 141.0ENVtR,COlORAOO 
CONFIbUHUION 1 WINO OlRtCTION= 15 

PPESSlJHE fotfAN R~S "'AXIMUM MINIMUM P~ESSUWE ~EAN HMS MAXIMUM MINI14UM 
TAP PRESSU~E PHESSURE pqlSSURE PHfSSUHE TAP PRESSURE PHESSURE PRESSURE PRESSURE 

NUtolSER COEFFICIENT COEFfICIENT cot;FfIClfNl COt.ffICIENT NUMHlw COEfFICIENT COffFICIENT COEFFICIENT COEFFICIENT 
101 -.570 .11u -.17l -1.001 lJ~ -.7tH .172 -.266 -1.623 
102 .... S~7 .113 -.216 ... 1.020 140 -.7iO .164 .... 025 -1.504 
103 -.614 .12lS -.124 -1.l04 141 -.5l3 .198 .023 -1.410 
104 -.5~6 .14l .19!) -1.108 142 -.31!) .111 .092 -1.149 
105 -.574 .153 -.013 -1.394 143 -.28~ .159 .177 -1.025 
lOb -.~64 .171 -.011 -1.29b 144 .... i16 .128 .204 -.949 
107 -.547 .107 .... 195 -.936 201 .494 .183 1.061 -.192 
108 -.595 .144 -.20l -1.1'i6 202 .374 .154 .882 -.199 
109 -.598 .101 -.277 -1.048 203 .14~ .137 .602 -.266 
110 -.616 .10lS -.266 -1.03l l04 .00c .129 .401 -.394 
111 .... 648 .112 -.211 -1.002 205 .543 .18~ 1.179 -.220 
112 -.662 .11~ -.312 -1.094 206 .0lSO .133 .482 -.329 
113 -.b41 .109 -.300 -.~93 207 .506 • US! 1.056 .028 
114 -.630 .132 -.138 -t.2!)1 208 .564 .162 1.068 .053 
115 -.631 .111 -.284 -1.073 2u~ .343 .145 .843 -.183 
116 -.654 .106 -.326 -1.034 210 .0-'0 .128 .604 -.387 a-a-
117 -.676 .111 -.33!:» -1.06~ 211 .4KO .183 1.170 -.069 
118 .... 678 .Ub -.29lS -1.174 212 .540 .156 1.068 .104 
119 -.665 .111 -.264 -1.124 213 .J04 .132 .790 -.081 
120 -.639 .149 -.1~3 -1.257 214 -.OU7 .118 .410 -.382 
121 -.69'l .122 -.22U -1.098 215 .341 .180 .938 -.157 
122 -.n&; .122 -.197 -1.117 216 .414 .153 .996 -.090 
123 -.753 .131 -.215 -1.331 211 .184 .135 .660 -.215 
124 -.720 .14b -.2!:»5 -1.261 21tt -.095 .119 .380 -.500 
121) -.623 .138 -.OA9 -1.101 21'l .166 .231 1.024 -.655 
126 -.'519 .141 .090 -1.051 220 .232 .167 .899 -.315 
127 -.7 .. " .1"3 -.218 -1.305 211 .09'1 .143 .725 -.352 
128 -.789 .14tt -.323 -1.518 222 -.139 .132 .361 -.593 
129 -.788 .15,. -.303 -1.493 213 -.011 .24" .787 -.185 
130 -.6~6 .1~S -.119 -1.:;9,. 224 .Otll:l .162 .780 - •• 03 
131 -.51.10 .173 .232 -1.50'.1) 22~ .01l .138 .597 -.387 
132 -.314 .14~ .20'1 -.'191 216 -.0~4 .13~ .373 -.593 
133 -.7'l7 .156 -.361.1 -l.tH I 2cl .086 .111 .901 -.479 
134 -.776 .171 -.17. -J..431 118 .167 .151 .753 -.257 
135 -.631 .l'l6 -.03'.1) -J..J18 2l'l .O~l .141 .641 -.359 
136 -.458 .1 .. 0 .... OllS -J..015 230 .086 .138 .616 -.315 
131 -.282 .14J. .149 -.esl1 31.11 -.111 .136 .512 -.660 
13~ -.212 .142 .3~i -1.215 302 -.OHl .135 .459 -.563 



wINO ENGINEE~ING ~TUDY Of ~HAS£ ON~.8LOCK 141.DENVE~,COLORAOO 
CONf IbURA lIO"'4 1 WINO DIRECTION: 75 

PPESSURE MEAN HMS MAXIMUM MINIMUM ~RE!>SUHE Mt:.AN RMS MAXIMUM MINIMUM 
TAP PRESSURE PRESSURE PRESSURE P~fSSUHE TAP P~ESSURt:: PRESSURE PRESSURE PRESSURE 

NUMBER COEFfICIENT COEffICIENT COEfFICIENT COt:.fFICIE::NT NUMBER COEfFICIENT COEFfICIENT COEFFICIENT COEFFICIENT 
303 -.158 .11t1 .239 -.~16 3 .. 1 -.246 .113 .132 -.660 
304 -.170 .lll .201 -.:;21 342 -.l~8 .124 .095 -.889 
305 -.277 .110 .11J -.743 343 -.401 .131 .104 -.926 
306 -1.0 .. 5 .248 .04':; -J..880 344 -.5~~ .201 .023 -1.519 
107 -.201 .113 .227 -.611 401 -.420 .118 -.016 -.171 
308 -.925 .176 .049 -1.966 402 ..... 01:5 .111 .069 -.143 
309 -.237 .102 .lb4 -.~79 403 -.426 .113 .021 -.803 
310 -.llH .108 .37~ .... 5lS 404 -.425 .100 -.115 -.161 
311 -.236 .103 .161 -.597 405 -.455 .105 -.058 -.842 
312 -.237 .120 .211 -.7l5 4Ub -.411 .098 -.060 -.715 
313 -.492 .~60 .2b'i -1.351 401 -.486 .107 -.105 -.908 
314 -.902 .lb9 -.191.1 -1.b58 408 -.414 .097 -.135 -.800 
315 -.246 .109 .192 -.625 4U~ -.455 .095 -.138 -.184 
316 0.000 1.1.000 0.000 1.1.000 410 -.4J6 .094 -.122 -.154 
317 0.000 0.000 0.000 1.1.000 411 -.357 .055 -.188 -.521 
318 0.000 1.1,000 0.000 1.1.000 412 -.498 .112 -.060 -.929 0\ 

"4 

319 1.1.000 0.000 0.000 1.1.1.100 413 -.418 .108 -.158 -.855 
320 -.929 .181 -.354 -1.188 414 -.460 .110 -.154 -.839 
321 -.278 ,109 .120 -.b91 41~ -.314 .063 -.236 -.550 
322 -.260 .114 .14tJ -.801 41c:. -.54.1 .121 -.Ob9 -1.004 
323 -.326 .121 .01b -.tJ55 411 -.530 .li9 -.051 -1.089 
324 .... 353 .136 .100 -J..OtlS 418 -.484 .116 -.021 -1.009 
325 -.582 .t!43 .25.l:! -J. ... ~O 419 -.399 .lb5 .151 -1.213 
326 -.909 .195 -.OO!:> -1.~92 420 -.4J2 .152 .135 -.993 
327 -.266 .102 .O9~ -.611 421 -.5~0 .155 -.122 -1.293 
328 -.266 .098 .101 -.~74 422 -.500 .130 .002 -1.0"1 
329 -.320 .102 .116 -.692 423 -.2J4 .123 .193 -.981 
330 -.3~1 .116 .139 -.113 424 -.21l .126 .103 -.821 
331 -.419 .18" .032 -1.461 425 -.4~1 .213 .241 -1.518 
332 -.983 .266 .02ti -~.054 426 -.bS4 .229 -.050 -1.938 
333 -.293 .105 .042 -.637 421 -.333 .050 -.117 -."91 
334 -.245 .101 .079 -.~7 .. 428 -.218 .12b .301 -.117 
3315 -.293 .10S .12U -.b69 429 -.434 .316 .562 -1.813 
336 -.326 .106 .O7l -.11:.13 430 -.~tt4 .209 .112 -1."63 
331 -.448 .141l .116 -1.019 SUI -.800 .176 -.211 -1.515 
33ti -.726 .261 .1 H~ -1.~9t! ~02 -.811 .165 -.331 -1.598 
339 -.207 .112 .25S -.102 50l -.043 .145 .495 -.641 
340 -.205 .115 .221 -.618 ~O4 -.021 .134 .501 -.54" 



-lNO ENGINEf.HIN6 STUOY OF P~ASE ONE.SLOCK 141.0ENVtR.COLORADO 
CONf IbUHA lION 1 WINO DIHECTION= 90 

PRESSU~E '4E'AN Hto'S MJXIMUM MINIMUM PREsSUHE Mt:AN HMS MAXIMUM MINI'4UM 
TAP PRESSURE PRESSURE Pf(ESSUHE PRESSUHE TAP PF<ESSURE PRESSURE PRESSURE PRESSURE 

NUMBER COEFFICIt:NT COEFFICIENT COt.FFICIt::NT COt,FFICIENT NUNAtR COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
101 ... 421 .102 -.081 -.ll8 lJ9 .... !;J3 .125 -.151 -1.337 
102 -.422 .103 -.085 -.143 140 -.511 .125 -.189 -1.104 
103 ... 439 .11~ -.035 -.~"1 141 -.535 .131 -.090 -1.130 
104 -.447 .13!; -.Ci54 -.995 142 -.508 .139 -.118 -1.118 
105 -.450 .140 .019 -1.031 U3 -.484 .149 -.061 -1.116 
106 -.438 .135 .005 -1.222 144 -.413 .151 .139 -1.144 
107 -.404 .104 -.054 ".152 201 .386 .258 1.268 -.428 
108 .... 460 .121 -.064 "'1.142 202 .40'1 .194 1.125 -.234 
109 -.42r; .091 -.109 -.105 203 .117 .144 .730 -.292 
110 -.4i!6 .093 -.080 -.131 204 .004 .119 .400 -.505 
111 -.438 .093 -.018 -.152 205 .364 .240 1.235 -.474 
112 -.455 .0eH .... 099 -.788 206 .064 .120 .476 -.412 
113 -.478 .100 -.146 .... 801 201 .343 .228 1.218 -.467 
114 -.477 .113 -.131 -.885 208 .526 .190 1.153 -.191 
115 -.441 .100 -.092 -.188 209 .308 .140 .840 -.084 
116 -.413 .1OU -.091 -.a:u 210 .O~6 .118 .438 -.364 Q\ 

co 
117 -.480 .102 -.10CJ -.'l93 211 .304 .214 1.082 -.342 
118 -.486 .100 .... 156 -.'141 212 .4~3 .182 1.192 -.098 
119 -.503 .103 -.117 -.882 213 .214 .148 .813 -.165 
120 -.525 .119 -.113 -.946 l14 -.001 .125 .488 -.445 
121 -.!>04 .10'l -.08U -.b31 215 .282 .211 1.010 -.451 
122 -.519 .101 -.153 -.901 216 .468 .165 1.223 -.084 
123 -.551 .113 -.160 -.'l&4 217 .214 .140 .118 -.199 
124 -.547 .10b -.208 -1.041 218 -.0~3 .118 .402 -.416 
125 -.532 .111 -.14i! -.960 219 .184 .230 .952 -.651 
126 -.539 .132 -.Ott3 -1.135 2i0 .332 .196 .811 -.611 
127 -.549 .110 -.172 -.969 211 .114 .161 .617 -.558 
128 -.595 .11" -.217 -1.091 212 -.112 .125 .347 -.641 
129 -.594 .119 -.217 -1.01tt 2l:i .146 .228 .986 -.663 
130 -.5H4 .121 -.112 -1.120 i24 .206 .176 .775 -.352 
131 -.553 .128 -.132 -1.091 215 .035 .126 .455 -.380 
132 -.!l42 .1~4 -.066 -1.16& 226 -.101 .114 .505 -.536 
133 -.5!:t8 .129 -.1.2 -1.120 211 .181 .192 .842 -.481 
134 -.566 .12tt -.1.2 -1.052 218 .244 .113 .811 -.333 
135 -.510 .131 -.071 -1.102 229 .002 .124 .462 -.373 
136 -.5~1 .134 -.1~6 -1.119 230 .070 .130 .625 -.412 
137 -.481 .140 -.0.2 -1.021 JOl -.3tttf .146 .208 -.933 
138 -.415 .160 .013 -1.31b 302 -.363 .183 .431 -1.046 



wINO ENGINEEwIN6 stUOY Of PHASE ON~,8L~CK 141.0ENYER,COlOPAOO 
CONFItiUkAIION 1 wINO OlHECTIO~= 90 

PRESSURE MFAN HM5. MAX IJotUM MINIMUM P~fSSURE MEAN HMS MAXIMUM MINIMUM 
TAP PRESSUHf. tJf.t~SSU"f ':>IoIEC;SUf.tE. ~RESSURE TAP PRESSURE:. PRESSURE PRESSURE PRESSURE 

NUMf'ER COFFFICIENT COEFFICJEPolT CO~FFICIt::NT COt::FF ICIfNT NUMBEk COEFFICIENT COfFFICIE""T COEFFICIENT COEFFICIENT 
303 -.332 .lO'l .474 -1.529 341 -.3B .120 .112 -.926 
304 -.22A .21~ .bQ4 -1.1bl 34l -.4i~ .133 .031 -1.072 
305 -.249 .17b .43i:f -1.1"1 343 -.~4~ .1~4 -.041 -1.237 
31)6 -1.070 .~3~ .64d -.J.Ob3 344 -.8e4 .24~ -.172 -2.314 
307 -.393 .173 .002 .... In':!) 401 -.4.J4 .118 -.038 -.875 
308 -1.051 .326 .4f1J -e.271 402 -.4Jl .121 .071 .... 809 
309 -.379 .101 -.041 -.123 403 -.462 .126 -.057 .... 908 
310 -.394 .115 .o,,~ -.756 404 -.470 .130 -.012 -1.252 
311 -.423 .118 .01'1 -.175 40~ -.43'1 .116 -.061 -.842 
312 -.374 .138 .rH -.~b4 406 -.44d .124 -.064 -.868 
313 -.610 .2,,4 .c">t; -1.015 407 -.441 .108 -.085 -.762 
314 .... 956 .243 -.030 -e.149 408 -.448 .111 -.125 -1.127 
:H~ -.361 .106 -.02b -.17d 40~ -.449 .113 -.094 -.955 
316 -.389 .110 .Ob9 -.199 410 -.430 .117 .... 0 .. 5 -.899 
317 -.4113 .126 .06~ -.8'17 411 -.466 .107 -.066 -.821 
318 -.479 .17t; .093 -1.151 412 -.468 .102 -.149 -.856 0\ 

IQ 

319 -.7~6 .24" .177 -1.720 4lJ -.481 .104 -.184 -1.019 
320 -.abl .221:4 -.144 -1.988 414 -.413 .110 -.125 -1.076 
321 -.372 .110 .0'>3 -.826 41~ -.480 .109 ... 061 .... 919 
322 -.374 .117 .010 -.b66 416 -.482 .113 -.078 -1.076 
323 -.42q .131 .010 -.~2d 417 -.~10 .119 -.165 -1.071 
324 -.516 .1M) • Ot) 1 -1.i!q9 41d -.~iO .144 -.120 -1.866 
325 -.119 .25U .132 -1.661 419 -.4eO .111 -.038 -.915 
326 -.820 .c~8 .... 001 -i.744 1t~0 -.4e~ .116 -.017 -.859 
321 -.3~4 .116 .11.)., -.166 411 -.4"~ .119 -.042 -.977 
328 -.375 .111 • 041 -1.U21 422 -.410 .12~ -.123 -1.094 
329 -.421 .led -.O",t; -1.27b 4e3 -.J66 .110 .021 -.778 
330 -.490 .15~ .011 -1.0fi'l 4e4 -.31':) .11~ .014 -.781 
331 ... ,,70 .227 .022 -1.b~d 42~ -.4fJ4 .142 -.017 -1.061 
332 -.945 .J12 .Ooe -~.901 4t.'6 -.46J .132 -.012 -.936 
333 -.346 .111 .l':)t; -.118 421 -.341 .113 .018 -.712 
334 -.344 .H2 .1)1:14 -.lfH 428 -.34~ .111 .111 -.762 
33~ -.402 .123 .1 '>6 -.814 4e~ -.441 .151 .123 -1.090 
336 -.440 .131 -.036 -i.i:S9 4;;0 -.46b .13~ .005 -1.076 
337 -.54<1 .192 .041 -1.41'1 ~Ol -.64~ .346 .435 -1.833 
33& -.905 .318 -.144 -1.':t29 S02 -.d3.J .29 .. .108 -1.897 
339 -.299 .121 .l40 -.o'#l !)O3 -.04b .165 .901 -.660 
340 -.326 .123 •. $it:> -.1'>0 ~O4 -.OJ~ .16~ .774 -.7C;0 



wINO ENblNltHINb ~TUOY Of ~HA~E ONt'~LOC~ 141.0EN~tP.COLORAOO 
CO"lf 16\JRA J ION 1 WINU OI~tCTI0N=10~ 

PRESSuRE 114fAN W'"'S MAXIMU,", 1'1 1 ",IMUJot .,:oqESSUHl Mt:4N HMS MAXI..-UM MINIMUM 
TAP PRES~UkE J.lHt.SSU"E pwE.5SUHE "'~I:..SSURE TAP PHtSSUPI!: PRESSURE PRESSURE PRESSURE 

NUMt:!ER COEFFICH.NT COEfFICIENT CUtFF JClt.NT COtH lClENT NU .. St.k COt.fFIClENT COfFFICIENT COEFFICIENT COEFFICIENT 
101 -.3b9 .12b .oo!> -.d7& l.$~ -.4!>4 .131 -.086 -1.254 
102 -.363 .12J .Ot.? -.~74 140 -.4"b .12~ -.086 -.980 
183 -.3&3 .Ilb .Otd -!.O4& HI -.411 .12~ .1~O -.901 
104 - • .3fl3 .130 .0;.1'+ -1.l9::> 14i -.JtsJ .1~1 .143 -.876 
105 -.350 .11'+ -.043 -.191t 143 -.J4::> .135 .143 -.958 
lOb - • .131 .11'+ .OO!> -.ll0 14'+ -.JOb .124 .091 -.838 
107 -.3l.& .120 .0lO -."Hc lOl -.4.J2 .11& .130 -.839 
108 - • .330 .10~ .020 -.7'1'1 202 -.'+l9 .141 .277 -.936 
109 -.3&1 .122 .0;;;1 -."40 iOl - • .3b~ .11~ ... 11 -1.133 
110 -.353 .11':> .U,;4 -.7IHt 2U,+ -.334 .181 .518 -1.010 
III -.3&0 .101 .070 -.7b5 20~ -.4.$1 .111 .038 -.868 
112 -.l09 .105 .023 -.145 20b -.329 .111 .428 -1.069 
113 -.364 .O\i& -.027 -.btsa 2UI -.42J .106 -.026 .... 865 
114 -.)49 .103 -.011 -.149 20d -.421 .130 .161 -.877 
11'5 -.lfl'l .13b .v77 -.~4'# ~09 -.J~3 .1~5 .463 -.906 
116 -.361 .11"> -.oo~ -.7~1 clO -.Je:!4 .162 .565 -1.111 " Q 117 -.3h4 .lOt; -.01 .. -.172 211 -.4JJ .106 -.069 -.77) 
llA -.36] .100 -.041 -.712 212 -.4l1 .l]!) .215 -.A28 
119 -.3b8 .097 -.0\)4 -.1':)6 213 -.36e:! .1 !OJ .. .317 -.a68 
120 -.3!)6 .Oq-, -.0">0 -.131 214 -.J.Ja .163 .407 -.875 
121 -.410 .1~J .Ol~ -1.166 215 -.419 .101 .087 -.842 
122 -.3~R .124 -.Oi-:t -.~44 21b -.Jts1 .141 .440 -.832 
123 -.394 .11J -.O')l -.149 ll1 -.211 .1~1 .811 -.830 
124 -.402 .!O7 -.0,+3 -.dll 21", -.2!>5 .17!) .411 -.787 
12:' -.3be:! .100 -.Ofll -.122 219 -.342 .116 .196 -.672 
126 -.366 .101 -.021 -.cbH t!20 -.233 .169 .411 -.612 
127 -.431 .121 -.0'5>9 -1.012 221 -.ll0 .173 .568 -.539 
128 -.441 .110 -.07'1 -1.139 222 -.190 .144 .397 -.790 
129 -.42~ .1(18 -.05-4 -.'J5~ 2lt3 -.202 .183 .551 -.190 
130 -.418 .10~ -.0.$2 -.'17d 214 -.014 .182 .622 -.676 
131 -.40) .1(11 -.0114 -.179 225 -.040 .13& .421 -.491 
132 -.37f> .111 -.oo~ -.t:tf)7 22fl .... llS .121 .262 -.556 
133 -.440 .122 -.O?I -l.u#)., 217 -.1/6 .143 .440 -.823 
134 -.437 .119 -.041i -l.lle:! 2211 -.le:!1 .11!> .445 -1.064 
135 -.423 .11'1 -.07~ -.626 2t!.9 -.11.J .119 .301 -.634 
136 -.40? .1ll .ulll -.o't'i 2JO -.Ol:Sd .121 .402 -.565 
131 -.344 .129 .0.,1 -.1~1 301 -.!)OO .133 -.061 -1.029 
138 -.29b .!rH .ll!) -.~41 301? -.471 .118 -.013 -1.031 



WINU fNGINEE~ING ~TUOY Ot ~HASE ONl,8l0CK 141,OENVER,COlORAOO 
CONf lliUrU T 10'" 1 WINO OIRECTION=10~ 

PRFSSURE ME_II,! t<~~ MAAI""lJM MINIMUM PRESSURE MEAN HMS MAXIMUM MINIMUM 
TAP PRESSIJ ... F P"'E~~I.JHE PRl:.SSuR~ .. RESSUHE TAP PRESSURE PHESSURE PRESSURE PRESSURE 

NU"'RE~ COEFFICH",r COHFJC[E./ljr COtFFICIE.NT COH"FICIENT NUMtfl:.H COEFFICIENT COFFFICIENT COEFFICIENT COEFFICIENT 
303 -...... " .110 -.11~ -.'i81 341 -.380 .101 -.057 -.778 
304 -.457 .116 -.ll1l -1.222 342 -.381 .099 -.080 -.759 
30-" -.441 .111 -.O~O -.1J2~ 343 -.3bO .09IJ .007 -.849 
10f) -.4~"l .124 -.052 -1.045 344 -.3b~ .118 -.OO~ -.847 
307 -.4R7 .1 ?ij .009 -.961i 401 -.325 .112 .041 -.727 
30ti -.419 .10d -.03d -.927 402 -.32& .107 .027 -.695 
309 -.~25 .121 -.137 -.~88 403 -.3&0 .107 .014 -.713 
310 -.~03 .ll~ -.0"1 -.93IJ 404 -.3H5 .09& -.075 -.677 
Jll -.470 .105 .009 -.d58 405 -.301 .091 .027 -.647 
312 -.4~~ .10.i -.04~ -.H25 4U& -.310 .OIJ3 -.059 -.663 
313 -.44" .0Hb -.19b -.12& 401 -.302 .095 0.000 -.611 
314 -.417 .093 -.102 -.7&8 408 -.340 .089 -.091 -.611 
315 -.514 .12:' -.11J4 -1.040 40IJ -.3bO .088 -.054 -.614 
316 -.~I~ .10J -.199 -.li25 410 -.3IJb .090 -.025 -.715 
317 -.4b8 .09J -.14'" -.H09 411 -.313 .093 .041 -.632 
31$3 -.457 .0~8 -.l1b -.71& 412 -.315 .089 .014 -.595 --.J .... 
119 -.435 .OPK -.071 -.152 413 -.33H .08b -.032 -.625 
320 -.41A .093 -.104 -.10li 414 -.390 .090 -.095 -.715 
321 -.4bl .13J -.OO~ -.IJ14 415 -.3b3 .OIJ9 .007 -.663 
322 -.4~2 .10IJ -.Obl -.~86 41b -.359 .094 -.034 -.654 
323 -.448 .10J -.104 -.7bl 411 -.3bIJ .09:' -.023 -.677 
324 -.453 .09H -.013 -.166 41H -.39IJ .105 -.005 -.738 
325 -.427 .102 -.071 -.192 419 -.3bl .100 -.034 -.702 
321) -.40A .107 -.057 -.991 420 -.3bO .01Jb 0.000 -.638 
327 -.310 .14l .~o;.l -.190 421 -.3~IJ .096 -.036 -.777 
328 -.373 .1l0 -.02H -.14:' 422 -.310 .120 0.000 -.942 
32o.j -.3~5 .09~ -.O"t.' -.681 423 -.J3l .113 .084 -.820 
330 -.417 .102 -.043 -.768 424 -.33H .109 .Ob8 -.765 
331 -.3t:1Q .104 .O~9 -.830 425 -.332 .105 .077 -.715 
332 -.392 .120 -.0&1,1 -1.100 416 -.372 .147 .050 -.998 
333 -.?IS .J."J .341 -.740 427 -.321 .110 .027 -.722 
3~4 -.331 • lIt.' • 11 Ii -.773 428 -.322 .108 .066 -.786 
335 -.393 .102 .043 -.759 419 -.2liO .10ts .084 -.738 
331) -.3~7 .1 ('J -.01~ -.771 4JO -.345 .125 .075 -.833 
~31 -.351 .11 u .07d -.d21 501 -.4b~ .141 -.012 -1.147 
33" -.3M4 .J."J .040 -1.397 ~O2 -.4~1 .162 .218 -1.0S0 
33~ -.?55 • 132 .27'J -.751 :,OJ -.391 .lb8 .136 -1.039 
340 -.363 .10lt .012 -.752 5U4 -.318 .169 .211 -1.333 



wINO tNGINfE~IN~ STUOY Of PhASE ON~,dlOCK 141.DEN~ER,CDlORADO 
CO .... F IGURA HOh 1 WINO DIRECTION=llU 

PRESSURE MEAN rihoS "'AXIMUM MINIMUM PifESSUHE Mt:AN HMS MAXIMUM MINI"UM 
TAP PRESSURE PRESSURE PRESSUHE to'RfSSURE TAP PRESSlIHI:. PRESSURE PHESSURE PRESSURE 

NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COt.FFICIENT NUfllttt,R COEFfICIENT COFFFIClfNT COEFFICIENT COEFFICIENT 
101 -.299 .124 .064 "1.273 1:.:t9 -.31 .. .110 .042 -.767 
102 ".27~ .11~ • O~!:) -.'103 140 -.2tS .. .099 .013 .... 736 
103 -.263 .101 .149 -.b48 141 -.2b; .099 .019 .... 651 
104 -.255 .106 .160 -.~87 142 -.Z!:)O .094 .O~O -.567 
105 -.2tSO .111 .O~j ".7'11 143 -.242 .097 .066 -.600 
106 -.283 .llb .012 -.182 144 -.Z!:>2 .092 .116 .... 602 
101 ".301 .111 .(iSSl ".727 201 ".399 .124 .212 -1.002 
loa -.296 .ll!:) .Ob4 "1.12b 2Ui -.410 .146 .205 .... 963 
109 -.29~ .101 .037 -.8!:t2 203 -.31!:) .159 .231 -.944 
110 -.263 .090 .O!:)O -.bOO 204 -.3bl .18H .320 -1.202 
III -.249 .0Ab .096 -.552 2U5 ".3b~ .112 .101 -.811 
112 -.24b .1>89 .Ob8 ".550 20b -.3b3 .164 .258 -.914 
113 -.216 .0'14 .035 -.591 lU' -.3!:)9 .10l .032 -.861 
114 -.286 .10b .o}!:> -.745 lUH -.380 .119 .151 -.111 
115 -.312 .099 .031 -.631 2U~ -.362 .133 .288 -.810 
116 -.281> .098 .204 -.591 210 -.381 .159 .201 -1.073 ...,. 

N 
111 -.265 .09!:) .219 -.S18 211 -.3~6 .096 .... 053 -.610 
lla -.247 .09J .1'11 -.!:t6l 21l -.311 .1Oa .009 -.702 
119 -.252 .U9!:) .171 -.!:>81 213 -.31b .124 .060 -.801 
120 -.256 .09'i .059 -.59b 214 -.3'19 .153 .069 -.912 
121 -.291 .10U .011 -.b22 215 -.362 .098 -.032 -.116 
122 -.269 .(lel1 .02b -.!:t56 216 -.388 .109 .031 -.910 
123 -.269 .U93 .02H -.516 211 -.314 .119 .046 -.824 
124 -.2b8 .08& -.01:' -.S81 218 -.381 .153 .016 -1.085 
125 -.237 .OA1 .048 -.SfS9 219 -.393 .114 .021 -.824 
126 -.23b .U91 .048 -.&5~ 220 -.397 .14l .141 -.916 
121 -.306 .106 .004 -.89H 2~1 -.32!:> .142 .281 -.788 
128 -.299 .09c -.01:' -.::.91 2~2 -.293 .146 .281 -1.066 
129 -.294 .ocH .02l -.594 223 -.361 .13!:» .141 -.935 
130 -.276 .O'il .001 -.594 224 -.3!:»O .184 .414 -1.232 
131 -.259 .087 .022 -.!:)bl 225 -.2!:)1 .lb7 .348 .... 914 
132 -.253 .081 .O3~ -.515 226 -.2:.:t1 .160 .411 -1.015 
133 -.30A .10tS .070 -.197 221 -.3!:tO .144 .140 -.919 
134 -.295 .104 .02b -.673 228 -.l!:)1 .181 .201 -1.144 
135 -.267 .101 .033 -.&75 229 -.239 .138 .253 -.139 
136 -.279 .091 .022 -.&7J 2:.:tU -.211 .153 .336 -.185 
137 -.257 .OA'i .134 -.:'5~ lUI -.2!:»1 .181 .183 -1.101 
138 -.244 .086 .123 -.!:)5b 302 -.346 .152 .332 -1.018 



WINO fN6INtfklNG STUDY OF PHASE ON~.RLOCK 141.0ENV~H,COLO~AOO 
CONfI6UHATION 1 ~lNO OI~ECTION=120 

PRE'SSURE MEAN 1-("'$ MAJ(IMUM MINIMUM PRESSURE:: M£AN HfI4S fl4UIMUM MINIl4UM 
TAP PRESSUwE PRESSUHE ~RESSUI-(E:: PRE::SSUHE TAt> PRfSSuwt: PRESSURE PRESSURE PRESSURE 

NUMBER COEFFICIt.NT COt:FFICIE~T COt.H" IClt::NT COt:.FFICIENT NUM~t::H COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.405 .13~ .212 -1.1~4 341 -.211l .108 .113 -.603 
304 -.442 .14tJ -.0'17 -1.478 J42 -.J08 .101 .101 -.636 
305 -.443 .133 .00ll -1.009 343 -.31U .111 .113 -.615 
306 -.394 .128 .021 -1.031l 344 -.321 .101 .104 -.610 
307 -.241 .17~ .440 -.891 401 -.2!)8 .115 .105 -.712 
308 -.3tsl .11b -.Ol~ -.tH3 402 -.271 .ll!) .105 -.719 
309 -.243 .151 .601 -.928 403 -.26-J .124 .216 -.784 
310 -.323 .121 .117 -.701 404 -.281 .151 .166 -1.306 
311 -.314 .10ts -.014 -.151 405 -.246 .112 .121 -.619 
312 -.405 .10~ -.106 -.tHl 406 -.244 .139 .195 -1.117 
313 -.404 .099 -.041 -.783 407 -.24es .105 .103 -.692 
314 -.355 .101 .044 -.691 408 -.241 .096 .099 -.539 
315 -.239 .154 .28b -.141 4U9 -.225 .096 .099 -.587 
316 -.316 .122 •. 311 -.169 410 -.229 .117 .186 -.830 
317 -.358 .106 .01d -.11)5 411 -.241 .088 .186 -.543 
318 -.397 .0«19 -.O9~ -.105 412 -.Y?31 .081 .111 -.548 " (;.1 

319 -.378 .091 -.113 -.695 413 -.221 .081 .116 -.521 
320 -.352 .091 -.037 -.684 414 -.233 .111 .129 -.Q24 
321 -.262 .142 .299 -.905 415 -.231 .091 .019 -.512 
322 -.300 .124 .290 -.612 416 -.226 .091 .099 -.591 
323 -.343 .117 .16d -.751 .. 17 -.220 .093 .110 -.508 
324 -.411 .098 -.044 -.700 418 -.226 .101 .169 -.AI5 
325 -.390 .09d -.OS!) -.689 419 -.251 .090 .031 -.629 
32fJ -.368 .09b -.OfJ4 -.684 420 -.241 .084 .055 -.513 
321 -.304 .128 .140 -.716 421 -.23':1 .081 .090 -.526 
328 -.315 .104 .069 -.672 422 -.2it!) .096 .136 -.723 
32'J -.329 .101 .0fJIl -.64~ 4~j -.244 .090 .066 -.589 
330 -.365 .098 -.064 -.105 424 -.2.U .081 .070 -.545 
331 -.365 .095 -.02l -.677 4~S -.231 .081 .101 -.550 
332 -.374 .100 -.030 -.695 4~1) -.2it9 .095 .103 -.651 
333 -.242 .121 .1~3 -.511 4~7 -.2JH .086 .055 -.493 
334 -.260 .10it .13it -.564 4~d -.230 .083 .066 -.489 
335 -.2H9 .101 .113 -.613 429 -.224 .085 .085 -.515 
336 -.335 .102 .bO -.691 430 -.23es .085 .053 -.699 
331 -.330 .105 .141 -.656 501 -.384 .119 .085 -.8A4 
33& -.336 .111 -.OU1 -.185 S02 -.3H9 .135 .352 -.999 
339 -.280 .120 .1~'/ -.b24 503 -.246 .lH4 .648 -.949 
340 -.280 .10~ .0'/6 -.629 504 -.2!)3 .171 .315 -1.216 



wIND EN6INtE~ING 5TUOY OF p"ASE ON~.aLOCK 141.0ENVt~.COLORAOO 
CONf I (:jURA TION 1 WINO OIRECTION=135 

PRESSURE ~E~N H ... !:> MAXIMUM MINIMUM PRf.SSUHf. ",fAN HMS f4AXIMUM f4INIMUM 
TlP PRESSURE pWESSUHE PRESSUI'(E PRESSURE TAP PRESSOR!:. PRESSURE PRESSURE PRESSURE 

NUf4RER COEFFICIENT COEFFIClENT COEFFICIENT COtFFICIENT NUMtit.R COEFFICIENT COE:FFICIENT COEFFICIENT COEFFICIENT 
101 -.27d .117 .039 -.~l4 1.J'" -.2&1 .091 .016 -.589 
102 -.249 .104 .0'::11 -.128 140 -.261 .092 .114 -.589 
103 -.239 .O(H .066 -.oj"2 141 -.24/ .090 .118 -.539 
104 -.242 .094 .Ob4 -.548 14~ -.236 .081 .101 -.521 
105 -.248 .098 .OH6 -.bl~ 143 -.233 .08~ .091 -.503 
106 -.239 .101 .11~ -.094 144 -.22'1 .O8!:» .051 -.501 
107 -.276 .10i .020 -.018 2Ul -.34'" .161 .233 -1.321 
lOR -.241 .100 .O9~ -.62H l02 -.346 .164 .440 -1.1;63 
109 -.276 .09b .041 -.f)i[) 1 203 -.341 .163 .177 -1.247 
110 -.250 .093 .Ol!:» -.b39 204 .... 343 .141 .245 -1.146 
111 -.246 .040 .064 -.'.:)44 20~ -.321 .124 .033 .... 845 
112 -.2~4 .091 .01)4 -.530 206 -.333 .133 .231 -.974 
113 -.261 .OA1 .002 -.!:)41 201 ".306 .103 .031 .... 713 
114 -.247 .Of'~ .O~i[) -.535 20H -.331 .101 .031 -.838 
115 -.271 .093 .066 -.~82 20Y -.341 .114 .035 -.868 
116 -.2i[)4 .OQO .013 -.:>2d 210 -.361 • 134 .054 -1.139 ...... 

.110 
111 -.241 .091 .011 -.5b1 ill -.320 .091 .007 -.711 
118 -.250 .Oql .O1!:» -.504 211 -.322 .098 -.005 -.730 
119 -.252 .092 .013 -.56b 213 -.344 .105 .042 -.923 
120 -.249 .096 .071 -.:'71 214 -.311 .118 .038 -.906 
121 -.2.,4 .101 .011 -.!:)':I8 215 -.32b .09~ .026 -.631 
122 -.2.31 .096 .011 -.i[).3~ 216 -.324 .092 .009 -.614 
123 -.241 .090 .10'i -.!:)bO 211 -.341 .098 -.021 -.687 
124 -.256 .DeH .10':1 -.~e1 218 -.3bl .112 -.021 -."94 
125 -.24A .0c;1 .14! -.551 219 -.334 .094 0.000 -.626 
126 -.241 .Oq2 .14.$ -.::;48 120 -.329 .096 -.005 -.668 
121 -.290 .100 .034 -.b61 221 -.336 .101 .019 -.78B 
128 -.263 .09!:» .Octb -.026 l22 -.34'1 .116 -.001 -.810 
129 -.243 .094 .091 -.'.:)82 2i!3 -.341 .103 -.019 -.711 
130 -.l3a .090 .11.17 -.5'41 224 -.341 .106 .064 -.146 
131 -.240 .OJ,~ .O9~ -.51!l~ 22~ -.331 .109 .026 -.148 
132 -.2!:»4 .084 .02J -.!:)3~ 226 -.J.lS .132 .080 -1.114 
133 -.292 .U9~ .0(.1 -.6"~ 2iU -.34!:» .102 -.021 -.704 
134 -.275 .090 .0.l.D -.611 2i!H -.340 .101 -.024 -.718 
135 -.272 .0&6 .O2~ -.612 iUY -.316 .106 .002 .... 793 
136 -.260 .OAd -.u07 -.54t:t 2.l0 -.321 .111 .012 -.781 
131 -.237 .oad .051 -.:'60 301 -.004 .239 .859 -.779 
138 -.?3~ .089 .06d -.5Iil .lOl -.014 .1':10 .963 -.826 



~INO ENGl~EE~INb STUOY Of P~ASE ONt.BLOCK 141.DENVER,COLO~.DO 
CONF IGUHA lION 1 WIND DIRECTION=135 

PRESSURE MEAN 10<101'5 MAXIMUM MINIMUM PRESSUHt. MEAN HMS MAXIMUM MINIMUM 
TAP PPESSU~F pwf.~SUHf t'lRESSUIU ~RESSURE TAP PRESSUHE PHESSURE PRESSURE PRESSURE 

NUMBER COEFFICIENT COEFFICIE.NT COt.Ff·ILIE~T COtFFICIENT NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.1"'3 .15~ .633 -.148 341 -.lt1b .093 .139 ..... 64 
304 -.19~ .152 .539 -.144 342 -.208 .092 .089 -.478 
305 -.243 .160 .tH'J -1.c19 343 -.211 .093 .122 -.527 
306 -.211 .14~ .28~ -1.130 344 -.239 .09b .129 -.514 
301 -.005 .~30 1.193 -.S19 401 -.~14 .10b .107 ".&32 
30tl -.278 .1(>3 .161 -.IHI 402 -.210 .110 .Otl9 -.799 
309 .009 .213 .77i!. -. MiS 403 -.292 .129 .212 -1.019 
310 -.043 .171 .811 -.47~ 404 -.51J .252 .150 -1.60'" 
311 -.141 .12:' .4':;'" -.52'!> ... 05 -.23~ .099 .102 -.630 
312 -.214 .10b .177 -.ble ... Ob -.547 .240 .175 -1.825 
313 -.257 .099 .09<1 -.560 407 -.244 .098 .143 -.605 
314 -.260 .099 .0~7 -.113 408 -.249 .099 .082 -.603 
315 -.013 .201 .c,;C;-3 -.~bl 409 -.292 .129 .216 -1.00B 
31b -.07& .14:> .e;5~ -.!:J19 410 -.48~ .209 .123 -1.447 
317 -.lbl .112 .21',1 -.534 411 -.238 .094 .068 -.592 
31d -.226 .OQ9 .200 -.570 412 -.24b .101 .116 -.589 -....1 

VI 

319 -.24e; .093 .075 -.551 413 -.297 .125 .146 -.851 
320 -.2bO .09~ .122 -.5 __ 5 414 -.491 .211 .280 -1.538 
321 -.053 .J.S4 .69~ -.673 41!) -.241 .092 .025 -.605 
322 -.092 .132 .499 -.534 416 -.244 .096 .061 -.612 
323 -.164 .113 .i!.'+"1 -.537 "'17 -.244 .108 .1"'1 -.755 
324 -.226 .OQ" .073 -.563 "'1t1 -.313 .180 .198 -1.379 
32~ -.238 .094 .121 -.586 419 -.247 .092 .084 -.546 
32h -.2~1 .093 .07b -.bO 1 "'eO -.21+7 .092 .064 -.523 
327 -.136 .104 .It>8 -.4bd 4~1 -.23b .100 .098 -.544 
32~ -.159 .110 .2b'" -.413 422 -.e69 .14e .303 -1.056 
329 -.1t14 .lOtS .3 .. tS -.SIt; 4e3 -.24e .oeb .0"'1 -.571 
330 -.?2~ .104 .21" -.640 424 -.2J7 .08!:> .052 -.580 
331 -.2~O .OQ9 .l4b -.601 4e5 -.l3~ .089 .064 -.560 
332 -.265 .OH~ .0 j~ -.:'11 4eb -.2~b .101:J .130 -.742 
333 -.166 .092 .1'-1J -.435 4el -.219 .Otl6 .075 -.546 
334 -.167 .V~l .174 -.1+40 4~H -.22b .085 .043 -.514 
33~ -.188 .Ui:$~ • 1 ~ 7 - ... 61 4e9 -.211 .Otl8 .107 -.562 
336 -.232 .096 .121 -.::>55 430 -.241 .090 .030 -.592 
337 -.241 .1.197 .12~ -.~44 ~OI -.217 .150 .407 -1.318 
338 -.267 .09ti .12':; -.b21 !)O2 -.241 • IS ... .331 -.852 
339 -.166 .100 .2J~ -.534 503 -.lfb .1 ... 0 .396 -.846 
340 - .Ui7 .1.194 .12~ -.413 504 -.210 .135 .257 -.985 



wINO ENblNEEkING STUDY OF PHASE ONt.HlOCK 141.DENVE~.COlORAOO 
COhF IGUHAT 10'" 1 _INO DIRECTION=150 

PRESSURE MEAN k~S MAXIMUM MINIMUM PRESSURE. MEAN RMS MAXIMUM MINIMU" 
TAP PRF.:SSU~E PRESSU"E P~ESSURE. ~RESSUHE TAP PRESSURE PRESSURE PRESSURE PRESSURE 

"'UMqEH COfFFTCIENT COfFFICU:.NT COt.FFICIE",T COt.FFlC lENT NUMBEH COEFfICIENT COEfFICIENT COEffICIENT COEffICIENT 
101 -.lcn .11j .081 -.~90 IJ9 -.243 .092 .053 -.566 
10l -.273 .10~ .16U -.725 140 -.283 .084 .040 -.599 
103 -.2H2 .101 .131 -.648 141 -.308 .084 -.020 -.617 
104 -.304 .111 .06C: -1.231 142 -.312 .083 .004 -.665 
105 -.304 .101 .131 -.70d 143 -.304 .083 -.002 -.634 
106 -.285 .100 .01~ -.150 144 -.306 .093 .011 -.626 
107 -.287 .10'+ .0"" -.bOl 201 -.34!b .ll9 .063 -.862 
108 -.2tt7 .095 .02~ -.b11 202 -.3J2 .140 .079 -.887 
109 -.293 .0F<'1 -.011 -.b21 203 -.331) .144 .068 -.913 
110 -.291 .090 .013 .... b10 204 -.3!)0 .130 .142 -.976 
111 -.302 .0qO .001 -.6~0 20':) -.322 .111 .075 -.811 
112 -.313 .093 -.011 -.648 206 -.335 .118 .077 -.845 
113 -.310 .Oq~ -.040 -.652 201 -.313 .099 .068 -.659 
114 -.291 .100 .020 -.139 l08 -.308 .110 .100 -.680 
115 -.2",4 .093 -.024 -.601 209 -.301 .111 .114 -.727 
116 -.294 .090 .031 -.62et 210 -.313 .118 .128 -.839 ~ 

a-
117 -.306 .U9l .020 -.b"l 211 -.299 .096 .012 -.587 
118 -.319 .090 -.013 -.b08 l12 -.290 .096 .019 -.578 
119 -.311 .091 0.000 -.:;9" 213 -.302 .097 .030 -.678 
120 -.318 .097 -.007 -.163 214 -.311 .101 .040 -.629 
121 -.261 .IJHl .04" -.,48 215 -.291 .093 0.000 -.650 
122 -.271 .08d .07d -.Slojl 216 -.292 .093 .023 -.582 
123 -.314 .OQ4 .104 -.bl3 217 -.301t .09~ .030 -.624 
124 -.348 .O~4 -.00" -.b1l 218 -.313 .091 .016 -.641 
125 -.322 .09l .011 -.b41 21'1 -.2~~ .092 .009 -.603 
126 -.309 .09'+ .041 -.&28 2~O -.2<H .090 .033 -.5~9 
121 -.248 .091 .071 -.519 2~1 -.310 .092 -.012 -.610 
128 -.249 .O~2 .14U -.,J5 222 -.315 .094 .005 -.675 
12~ -.3i!3 .Oq,:) .01b -.&83 223 -.219 .094 .014 -.629 
130 -.353 .09 .. -.02'+ -.b14 224 -.272 .092 .012 -.620 
131 -.328 .09l -.(Hb -.6b1 l~5 -.2'1!) .092 .033 -.594 
132 -.330 .Uti4 -.075 -.b4b e2b -.lI2 .091 .061 -.110 
133 -.259 .0'" 1 .OJ!) -.561 221 -.288 .093 .012 -.599 
131t -.2b3 .Ofll 0.000 -.5ge 22ts -.219 .091 .009 -.587 
135 -.343 .0bS -.084 -.b34 229 -.291 .092 -.014 -.629 
136 -.331 .09j -.04l -.631 230 -.312 .095 -.026 -.675 
131 -.306 .O'll -.029 -.bl0 3UI .484 .213 1.255 -.291 
138 -.2':15 .091 -.007 -.591 lUi .311 .209 1.062 -.377 



~IND ~NbINE~kl~b SfU~Y Qf PHASE ON~.HLQCK 141.0ENVER.COLORAQO 
cm,":lbU~A1Iu'" 1 -INU OIRECTI0N=1~0 

PRESSURE MEAN Ht·'S 1"'4)( TMIJIlil t.lINIMUM ... Rt.SSURf. MEAN ~MS MAXIMUM MINI~UM 

TAP PRESSUwE' PPt.SSURf ~Rt"SLJ~f:.. "'f.lt.SSUkE UP PRESSUk'E PRESSURE PHESSURE PRfSSURE 
NUMBER COfFFICIENT COEFFICIE.~T CuE.FFlCII:",r c..;Otf'FICII:.NT NUMtitk COE.FF lelENT COI='FFICIENT COEFFICIENT COEFFICIENT 

)03 .201 .l"'~ .t:-.~7 -.40~ ~41 .O~~ .099 .415 -.335 
304 .062 .It'~ .9 .. 1 -.tl04 J4~ .Oi6 .096 .403 -.314 
)05 .01F. .1~J. .~':>':> -.tI'11 3,+J .014 .101 .398 -.331 
306 -.036 .173 .1~':> -.ott7 34'+ -.OJ~ .103 .361 -.411 
301 .50~ .21ti 1.17'1 -.380 401 -.161 • I 4 I:? .308 )-.872 
308 -.055 .11q .~3b -.S22 402 -.2~"+ .163 .362 -1.21B 
309 .41'5 .i::04 J..l<10 -.370 403 -.5ijO .221 .37) -1.362 
310 .441 .1~b 1.134 -.226 404 -.S4ts .213 -.228 -1.739 
311 .239 .15b .1~b -.c::,,+1 40~ -.21b .13~ .235 -.812 
312 .019 .111b .~c4 -.2R4 406 -.16tt .201 -.149 -1.9':)3 
313 .008 .11':> ."+3b -.,+36 401 -.25~ .141 .175 -.881 
314 -.070 .114 .291 -.473 40., -.J5b .188 .248 -1.040 
315 .365 .iu,,+ J..O&J -.300 40~ -.611 .239 .175 -1.611 
316 .398 .116 .94ij -.10~ 410 -.610 .200 -.041 -1.391 
317 .232 .143 .11':> -.200 411 -.iU5 .115 .184 -.643 
318 .06H .l?l .,,+"11 -.419 411:? -.352 .1~3 .153 -1.089 " " 319 -.OOR .111 .41e:: -.424 413 -.57":1 .209 .058 -1.628 
320 -.0~7 .10b .254 - ... o~ 414 -.50.$ .19., .035 -1.801 
321 .17? .19i .925 -.43d 41':> .... 21:S~ .106 .073 -.679 
322 .240 .1~O .d32 -.214 416 -.211 .136 .237 -.921 
323 .111 .12i .617 -.2'1d 411 -.411 .261 .302 -1.586 
324 -.001 .10':> .310 -.324 41~ -./2~ .2!:)~ .222 -2.112 
325 -.os'? .101 .33~ -.342 "+19 -.271+ .01l/4 .038 -.610 
326 -.121 .UI:;"1 .2h<; -.4~7 4~1I -.254 .099 .055 -.712 
327 -.004 .142 .~so -.44!:) 4~1 -.2~7 .15!) .197 -1.129 
32b .011 .132 .b'-lU -.31~ 422 -.5!::>6 .244 .386 -2.072 
329 .022 .1lS .bot; -.42b 42J -.l:?b5 ",084 .049 -.528 
330 -.056 .104 .3{3 -.':>51 424 -.I:?Ja .08~ .100 -.519 
331 -.105 .10U .2':>4 -.:>38 425 -.213 .106 .080 -.661 
332 -.1&2 .U9~ .1"'h -.494 4c6 -.3ijO .130 -.022 -1.080 
333 -.07? .110 .431 -.475 4~1 -.201 .086 .100 -.519 
334 .014 .10'1 .4"1-. -.JI1e:: 4e::d -.2J4 .083 .089 -.506 
335 .009 .10 1 .3~9 -.3 .. 7 4i9 -.242 .105 .104 -.779 
336 -.031 .0Ql .2~4 -.J41 4JO -.303 .105 .020 -.841 
337 -.062 .\J~1f .i::31 -.31;4 ':)01 -.6ij7 .296 -.028 -2.901 
33tt -.130 .{J~t" .207 -.'+17 502 -.49~ .324 .413 -2.513 
339 .003 .10b .41:1b -.342 SO] -.244 .204 .524 -1.158 
340 .041 .103 .41'1 -.342 504 -.417 .202 .177 -1.218 



~IND EN~INEfWIN6 STuoy OF p"ASE ONE.~LOCK 141.0ENVlA,COLONAOO 
C.ONflbUHATIOt..t 1 WINO 0IHE(.TIO~=lb~ 

PRESSlJRE MfAN Io(toAS ... AJC!"Ur4 "'!NIMUM PAESSUNE '4t:AN RMS ~AXIMUM MINIMU~ 
TAP PRESSUj;,tF ~HESSlJwE PkESSUIo(~ "'~t::SSURE TA'" PHESSUHf. PHESSURE PRESSURE PRESSUHE 

NUMBER COEFFICIEtvT C.OEFF ICIENT COEFFICIENT COEFFICIENT t..tUMdEw COEft-ICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
101 -.399 .10b -.031 -.tSll l,j~ -.Jcl .109 .039 .... 691 
102 -.376 .103 .Ol2 -.1241 140 -.342 .111 .118 -.701 
10'3 -.379 .IU .04'1 ... ·HO l'H - • .:S4b .10b .049 -.696 
104 -.385 .101 -.014 -.192 142 -.J~tS .108 .032 -.689 
105 -.382 .10b -.llO7 -.d14 14J -.40~ .109 .005 -.755 
106 -.366 .1OS -.021 -.bOc J.44 -.4el .139 .056 -.843 
107 -.37A .10J. -.011 -.14':1 cOl -.Jbi .106 .023 -.723 
108 -.311 .103 -.Ob4 -.d~b 20c -.394 .109 -.012 -.702 
109 -.39!) .OGI -.Ob4 -.089 lU3 -.403 .114 .021 -.816 
110 -.374 .0«:;3 -.(;Sb -.b~e 204 -.4il .121 -.040 -.900 
III -.378 .093 -.011 -.b)jl eO!) .... 313 .102 -.019 .... 795 
112 -.3~S .OG4 ".O5~ -.o~6 eU6 .... 41,. .109 -.058 -.856 
113 -.391 .1nJ -.Ol'l -.135 207 -.310 .097 -.061 -.758 
114 -.381 .1(,1i .0"H1 -.14d 208 -.382 .093 -.089 -.104 
ll~ -.37Q .10u -.O.'lL' -.7!)8 209 -.391 .096 -.108 -.681 
116 -.392 .OQ9 -.O.:S1 -.7S3 210 - •• O(J .098 -.103 -.732 " co 
117 -.389 .101 -.041 -.170 ell -.3bl .09~ -.061 -.614 
118 -.400 .103 -.0"4 -./69 212 -.310 .094 -.058 -.702 
119 -.420 .10b -.0,.9 -.892 213 -.393 .091 -.035 -.716 
120 -.435 .Hb -.4139 -.1.091 eh - •• le .101 -.101 -.774 
121 -.397 .09b -.Obl -.lbO 215 -.383 .090 -.015 -.716 
12l -.373 .096 0.000 -.145 21b -.389 .089 -.131 -.753 
123 -.3b4 .0«;9 .Ol!:> -.tiO,. 211 -.'UO .090 -.122 -.153 
124 -.402 .101 -.101 -.lb2 21ti -.4el .093 -.112 -.777 
125 -.,.09 .101 -.10l -.~O4 2H -.3'i18 .096 -.016 -.697 
12b -.420 .1O~ -.101 -.ooe lcO -.J'ilJ .094 -.026 -.104 
121 -.392 .102 -.liB -.11)!) leI .... 406 .096 -.019 -.739 
12d -.379 .10J .04C -.b19 2c2 .... 408 .09b .... 051 -.716 
129 -.375 .103 -.OO~ -.d5d eel -.414 .094 -.117 -.737 
130 -.385 .10':) .Olt! -.IR':) ei;'4 -.40~ .093 -.105 -.727 
131 -.428 .109 -.02"1 -.846 22!) -.40'1 .09!) -.1l2 -.751 
13l -.491 .1?7 -.10tS -.944 ceo -.41b .099 -.117 -.800 
133 -.372 .100 -.05~ -.71'3) eel -.401 .098 -.098 .... 702 
134 -.35'S .101 -.04" -.71b 2e8 -.391 .096 -.061 -.746 
135 -.370 .101 -.0':>9 -.710 ce9 -.387 .094 -.082 -.118 
13b -.373 .OQ9 -.Ol)b -.70~ t:'JO -.J91 .O9~ -.101 -.681 
137 -.393 .106 -.Odl -.801 301 .414 .252 1.300 -.386 
13ft -.444 .141 0.0(1) -1.v9b JOt! .425 .179 1.069 -.23. 
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~INU lNb'M~tNINb ~fUUY OF P~A~t ONt,8LOCK 141,OENVE~.COLORAOO 
C.Ot..fIuUHUION 1 _INO OIRtCTION=180 

PRESSORF. MEAN ~~S MA~l"'u'" MINIMUM Pkt~~URt MfAN HMS uU,IMUM MINI"UM 
TAP PRESSUkf OI'ofESSlJ"<E j.)I'ofESSvNE PkESSUHE TAj.) PRESSUHE. PHESSURE PRESSURE' PRESSURE 

NUM8ER COEFFICIENT CUHF IClt.fI,jT COHFIClt.NT COt.fFICIt.NT NlIMHEk COEFFICU:.NT COEFF ICIf.NT COEFFICIENT COEFFICIENT 
101 -.409 .13!:> -.0!!J2 -t.l~l 13"1 -.J!:>O .110 .121 .... 760 
102 -.425 .151 .IJ~ -1.413 140 -.341 .ll!> .143 -.710 
103 -.421 .1 ?~ -.0!:>6 -.';l4 141 -.3!:>1 .106 .059 -.691 
10 .. -.422 .122 -.007 -.~12 14l -.Jbl .10J .080 -.710 
105 -.4Z9 .112 -.O7!:> -.~9. 143 -,"01 .102 -.021 -.750 
lOb -.404 .110 -.012 -.oJO 144 -.4!:» .ll4 -.013 -1.017 
107 -.3f:t5 .09'1 -.O!::-tS -.13t5 cOl -.31'1 .096 -.064 -.704 
lOtS -.414 .1()~ -.O!:>~ -.1*:> .. 202 -.JIiO .OY!) -.086 -.723 
lOY -.430 ,Uo l -.11''1 -.'''0 203 -.3YY .09Y -.049 .... 716 
110 -.435 .091 -.141 -.1~' 204 -.~Ol .114 -.066 -1.004 
III -.44!> .O'i~ -.141'$ -.711 ZU!) -.3/1 .103 -.OJ4 -.714 
112 -.451 ,O'ib -,1';, - ,IS!:> 206 -.Jt4f:; .106 -.052 -.839 
11l -.445 .101 -,Oh!) -.d4~ cOl -.381 • 1 Oil:! -.032 -.709 
114 -.424 .11' -.007 -.tSO"t cOS -.400 .OY8 -.Ol4 -.723 
1l!) -.421 ,10' -.04«:: -.cSio 209 -.JY7 .098 .... 027 -.701 
lIb -.446 .1(11 -.OS!) -.1&1 ctD -.402 .101 .025 .... 709 00 

<::> 
111 -.449 .09~ -.081 -.7&0 211 -.400 .090 -.116 -.123 
118 -.456 .100 -.08':1 -.lb4 l12 - • .ili!:> .090 -.123 -.728 
119 -.457 .10~ -.10-' -.llb 213 -.408 .0YiI:! -.140 -.736 
120 -.45'1 .101i -.01':l7 -.dS6 Z14 -.42'1 .096 -.123 -.773 
121 -.422 .104 -.Ol!:> .... lb4 21, -.4.17 .098 -.148 -.163 
122 -.44Z .104 -.Ob'1 -.812 i1b -.421 .091 -.13l -.731 
123 -.481 .101 -.10b -.yr;~ 211 -.4JI .095 -.113 -.738 
124 -.501 .101 -.141 -.li31 21ts -.~49 .091 -.0!)4 -.873 
125 -.482 .11 0 -.O*"'ts -.d6' 219 -.43ts .10J .... 011 -.824 
126 -.4f'3 .1141- -.Ohts -.tsJ!t9 ZiI:!O -.4i1:!8 .098 -.116 -.829 
121 -.4f1<} .10!) .1116 -.148 221 -.43.1 .H)O -.113 -.802 
12tt -.41') .10J -.021 -.IJ~ 2'22 .... 4.1'1 .100 -.133 -.822 
12'1 -.426 .l(lJ -. (Ill .... 14tS 223 -.44C! .0'19 -.145 -.901 
130 -.431 .104 -.(llb -."tf c24 -.440 .09Y .... 162 .... 881 
111 -.4ij? .111 -.121 -.ts81 2C!!:> -.43~ .091 -.133 -.775 
13l -.51;7 .144 -.130 -1.10 .. l2b -.~4tS .102 -.103 -.143 
133 -.381 ,,10~ -.v3!:> -.12'1 2'27 -.4'28 .10Y .... 001 -.854 
134 -.374 .100 .01'1 -.711 228 .... 42b .108 .005 -.824 
135 -.390 .10~ -.07.J -.13" 2«::"t -.4G!) .111 .042 -.829 
136 -.403 .O~3 -.IOti -.bb4 cJU -.429 .114 -.025 -.923 
131 -.420 .091 -.129 -.711 3U1 .Ot;~ .228 .950 -.497 
13tS -.4l:W .1-;2 -.0';)4 -1."9b 30Z .24& .249 1.014 -.455 



lIIIPHl I:N6IlIIlt:t<INb .,TUUY OF PHASE ONE.BLOCK 141.0ENVER.COLORADO 
CONflbUkAT[Olll 1 wiNO OIR~CTION=180 

PRESSURE ~EAN wI-15 MAXIMUM MINIMUM PR[~SUH[ MEAN HMS MAXIMUM MINIMUM 
TAP PRES5Ukf ~t<E.SSU~t. ~kESSUt<t: Io'WI:.SSUIolE TAP PRESSUHI:. PHESSUHE PRESSURE PRESSURE 

NUMBER COFFFICIEt.·T COfFFICIE.!IIT COI:.F n c It.N T COI:.FFICIENT NUMHEH COEFFICIt::NT rOFFfoICIENT COEFFICIENT COEFFICIENT 
303 .300 .lo~ • ':Inti -.56b 341 -.0'13 .11~ .335 -.529 
30,. .lQ1 .14~ .10,+ -.41b 3lt2 -.080 .112 .290 -.450 
305 .O~~ .l31 .5"1 -.~7b J4J -.102 .11b .278 -.54FJ 
30b -.03b .12J •. j9~ -.S22 3,.It -.1!J8 .10~ .258 -.576 
301 -.111 .193 .160 -.b64 ItOl -.131 .222 .727 -.774 
308 -.009 .120 .,+4:;, -.,+0& 402 -.11j1 .1~4 .&30 -.778 
301l -.202 .1",6 .'+l:Se -.d09 403 -.O/Y .18~ .543 -.903 
310 .070 .2c;1 .931 -.608 "0,. -.24~ .37t! .677 -2.091 
311 .330 .271t 1.0~j -.S36 40!J -.2!Jl .161l .687 -.842 
312 .2Ql .l~t! .891 -.J14 40b -.!Jbl .314 .513 -2.149 
313 .147 .H·tl • t·t'u -.~1'+ 407 -.30lt .141 .499 -.757 
314 .002 .13.i: .0.,,, -.401 408 -.J':I4 .12& .353 -.753 
31!J -.310 .1.,3 .1041 -.dld It09 -.420 .125 .005 -1.004 
316 -.097 .22ti 1.0nO -.824 410 -.0"21 .182 -.071 -1.552 
311 .186 .t!~1 .~t>c -.518 411 -.lt24 .113 -.033 -.807 
318 .223 .1~8 .8'13 -.41!J 412 -.420 .11J .078 -.844 00 .... 
31~ .123 .154 .&OJ -.4bJ It13 -.It!Jl .111 -.092 -.936 
320 -.051 .121 .ltu6 -.S24 It 14 -.ltI2 .114 -.125 -1.275 
321 -.293 .11~ .170 -.133 Itl!J -.431 .10!J 0.000 -.764 
322 -.1~4 .173 .7M7 -.77':> 41& -.3~b .100 -.061 -.731 
323 -.035 .e14 • .,13 -.089 4H -.410 .099 -.085 -.764 
321t .(I~h .cO') .1'i3c -.153 418 -.4J3 .11 , -.108 -1.376 
325 .031 .Hd • .,70 -.b"O 41~ -.380 .128 .282 -.828 
32& -.llA .131 .341 -.b13 420 -.3!J~ .09& -.038 -.658 
327 -.2JA .137 .32u -.tiJl 421 -.J!J8 .100 .054 -.701 
328 -.190 .11~ .C 4 'i -.0!)4 422 -.J!)J .17b .212 -1.244 
329 -.134 .143 .4~':; -.!l78 42J -.2f! .123 .122 -.684 
330 -.10Q • 14~ .!Jlc: -.701 4"24 -.340 .0~4 -.016 -.684 
331 -.137 .137 .740 -.!l9!J 42!) -.J!J2 .098 .007 -.722 
332 -.234 .1l~ .2~!l -.b4':> 4"20 -.J~O .127 .049 -.992 
333 -.21Q .123 .2-:!d -.'21 4c1 -.~0!J • U7 .139 -.698 
334 -.134 .11 ~ .~".l -.~~o 42ts -.2'8 .10~ .158 -.630 
33!) -.112 .114 .t!bd -.021 4'1l -.32.:S .103 .016 -.691 
330 -.1111 .104 .2f-d -.':>iU 4JO -.3!J~ .104 .031 -°. 7 76 
337 -.153 .1(00 .C,j,+ -.4'19 !:)Ol -.42!) .1bl .504 -1.275 
338 -.245 .1GH .co,+ -.bu3 !)02 -.4!)~ .153 .108 -1.11 7 
339 -.155 .1l3 .3;':') -.~l~ !)03 -.1!J!J .1&1 .569 -.828 
340 -.104 .!1~ • .iii U - ... ~::> !J04 -.281 .131 .165 -.764 



~lN~ lN~lNttHI~G ~rUUv 0F ~HA~t UNt,"LOLK 141.U[~V[~.COLORAOO 

C:JI\j~ H,UHA I HJt.. 1 _INU DIHtCTION=195 

P~ESSlJRE t.lf.:AN 1-1"'5 MA!I I",UII4 MlrdMuM Pkt:.~SlJRE ME:. AN RMS MAXIMUM MINIIo4UM 
TA~ PRES~Uwf o.>wE.5SUHt: j.Jj,.(E.';'~Ij~'" "'Ri:.I;)Svl1t~ TAj.) PHES!)Uwf. PHfSSURE PRESSURE PRESSU~F 

NUMI:4EQ COfFFICltNT C f) f. F FIe I t:.'~ r CUt.Ff Ie ItNT COt:.FFICH.NT NUM~E.R CO[fflCIE.NT COfffICH.NT COEFFICIENT COEFFICIENT 
lot -.')4::; .174 -. '.444- -J..~bj lJ'I -.3J7 .10b .112 -.711 
lO~ -.500 .13~ -.'hd -1.111 hO -.Jbe .1(J4 .115 -.M;S 
10) -."70 • I ~., -.1':'11') -1.1")-1 141 -.31b .10c -.001 -.124 
104 -.573 .!3::> -.1':1'1 -l •. Ht 14e -.J~K .101 .020 -.712 
}Olj -.':IS7 • 11 'lI -.I"!b -1.03~ 14J -.4~b .10J -.049 -.793 
106 -.c,}I; • J.l '::> -. l~" -.'134 144 -.5t!0 .151 -.073 -1.139 
107 -.535 .137 -.060 -l.lu:;) ~01 - • .j~0 .103 -.078 -.128 
10K -.535 .11'+ -.17d -.t;~~ cOc -.J'-Jl .10c -.098 -.111 
10"1 .... 519 .111 -.13t: -.924 c03 -.404 .112 -.017 -.911 
110 -.525 • Ill';) -.11i':l -.ij90 204 -.441 .12ij -.081 -1.043 
III -.562 .10':1 -.13~ -.,20 205 -.40"J .102 -.066 -.75:' 
112 -.C;t:il .10~ -.2&ij -.~13 20f) -.422 .10ij -.095 -.189 
llJ -.593 .111 -.24"1 -.993 201 -.429 .10c -.073 -.818 
114 -.564 .119 -.16li -l.U4 t?o~ -.427 .094 -.049 -.801 
11!) -.481 .104 -.l~l -.644 cO'" -.41~ .094 -.085 -.182 
11b -.515 .1Cl -.2lc: -.~61 210 -.4J~ .094 -.100 -.714 00 

N 
117 -.~l') • lOt.) -·.c3~ -1.027 ill -.4JO .096 -.085 -.762 
118 -.634 .10';) -.261 -1.002 (!J.~ -.4l2 .O~4 -.088 -.755 
11'1 -.6J7 .113 -.2~1 -1.Old 21J -.4c5 .093 -.085 -.745 
120 -.6C4 .126 -.17d -1.J20 cl~ -.443 .096 -.132 -.811 
121 -.442 .111 v.ooo -.hU~ d!:l -.44c .108 -.110 -.913 
122 -.49C; .1lJ -.v.ioio -.~Jl ~lb -.,..jij .100 -.073 -.145 
123 -.5&& .117 -.l .... c -.':t-;o ell ...... J4 .100 -.129 -.791 
12 ... -.612 .11" -.23" -.'lI!i1i cl'i - .... 40 .103 -.137 -.921 
125 -.646 .ll~ -.321 -1.07& tt.!'1 -.44(:) .119 -.068 -1.053 
12& -.61)0 .lt7 -.i .. iT -1.eOI t!t:0 -.44e .110 -.103 -."82 
127 -.388 .110 .0J'1 -.~O':) iel -.42b .112 -.088 -.818 
128 -.413 .110 .0£'1) -.739 ee2 -.4i':lf .110 -.098 -.833 
129 -.443 .110 O.OOu -. (~j ic..J -.396 .103 -.090 -.721 
130 -.4hl .1 14 -.044 -.~5& Cc.~ .... 4vl .104 -.056 -.155 
IJI -.577 .1 r.i -.171 -1.00~ 2c..~ -.40,. .111 -.061 -.826 
IJ2 -.7~5 .17~ -."!:':Ii -1.td1 ~cb -.409 .111 -.068 -.901 
133 -.3h7 .10..$ .010 -.b9~ 2e7 -.407 .100 -.054 -.726 
134 -.363 .IJQ'1 -.U 'H -.717 cel:i -.414 .10~ .022 -.826 
135 -.3ts8 .i)Ges -. \J..,.J -.711 ee':lf -.4v8 .111 -.005 -.938 
136 -.403 .103 -.U..,1 -. 7~3 2JU -.410 .111 -.078 -1.033 
137 -.444 .114 -. II , -.d"';' JOI -.0';)0 .JOI .133 -1.666 
138 -.5O:;~ .1 to 7 -.1 i ( -1."l0 jut: .O~~ .Hi4 .10ij -.501 



~IN0 ~N&INEEHlh6 SfuU Y Of PnASt ONt.~LOCK 141.UENvt~.COLO~AOO 
CONrlbu"AlIuN 1 WiNO OIRtCTION=19~ 

PRESSURE ~FAN .. ws I>1AXIMUM M 1 , .. IMU~ "'~E!:>~URE ME.AN HM~ MAXIMUM MINIMUM 
TAP PRESSUPE I.>RI:.S!:>UHE r>j.;oE:SSUHf: Io'HtSSUt1t. TAP PHES!:>uRI:. P~ESSURE PRESSURE PRESSURE 

NUMBER COfFFICI~NT (OEHtCIE~T U.t:FF Ie It-NT (;ut.FF IC If NT NU~ht::R (;OEFFICltNT COEFFICIENT COEFFICIENT COEFFICIEt>,jr 
303 .111 .174 .11.! -.b~l 341 -.133 .107 .383 -.506 
304 .078 .lb~ .7ld -.!;)41 342 -.146 .10b .303 -.557 
305 .045 .153 .';(::0 -.023 343 -.lbl .113 .335 -.545 
JOb -.063 .143 .4UtI -.b4!;) 344 -.20b .101 .122 -.530 
301 -.232 .t21 .5:'H -1.411 401 .,,36 .i19 .946 -.712 
308 -.064 .147 .41c:s -.71:'" 402 .3e2 .281 1.334 -.602 
309 -.410 .! .. ~ • .I.l ., -1.0!l5 403 .017 .e~4 1.0b1 -.732 
310 -.24h .17t:t .677 -.d4d 404 -.llO .221 .668 -.998 
311 -.052 .232 .H20 -.h'1b 405 .1~4 .224 .890 -.112 
312 .039 .1.3" .~1'; -.140 406 -.ctH .183 .417 -1.161 
313 .046 .14j .7uti -.b41 407 .O.H .249 .949 -.841 
314 -.OIi3 .1""" .371 -.103 408 .OJ3 .296 1.210 -.1l2 
315 -.373 .J?l .0, .. -.t;Q1s 40y -.27"1 .1be .46b -.798 
316 -.330 .14::> .401 -.c:s!lO 410 -.42~ .112 .066 -1.388 
317 -.1<;1 .202 .11b -.b'1~ 411 -.13ts .27b .790 -.929 
318 -.07Q .220 .t:l26 -.73b 412 -.ltsb .286 .895 -.890 00 

319 -'.066 
~ 

.c08 .tHt, -.1ib 41j -.4eT .153 .227 -.976 
320 -.143 .16<; ,"vb -./~1 "14 -.4i.T .13tt .046 -1.056 
321 -.331 .lOJ -.CJ;U -.111 41!) -.4'+2 .191 .378 -.934-
322 -.:U7 .111 .1I,.i -./'3~ 416 -.'+1~ .113 .478 -1.005 
3i!.3 -.279 .136 .6"''' -.73!;) 417 -.'+~O .ll~ -.024 -.954-
324 -.1~3 .171 • bt'li -.ll! 4lt; -.40:3 .103 .068 -.795 
32!; -.119 .l~,) .h/'" -.lb2 41<; -.'+J!;) .169 .J10 -1.229 
326 -.253 .J.4b • b.1I -.777 4i!.U -.Jtt!;) .111 0.000 -.711 
327 -.?9S; .133 .2t!.e. -.194 4i!.l -.36tt .10~ -.007 -.756 
32tt -.294 .11b .0 .... ' -.b!>i!. 4~2 -.i17 .160 .434 -.902 
321i -.23b .11j .lu7 -.tlll 4i!.j -.294 .140 .327 -.727 
330 -.231 .110 .c'='~ -.62tt 424 -.34b .09<; .007 -.~C;8 
331 -.251 .ll~ .32~ -.b1'J 4t!!; -.341 .100 -.059 -.702 
332 -.321 .11d .l!)l -.~67 '+eb -.31tt .120 .073 -.7"3 
333 -.?~3 .111 .t!.7b -.771 421 -.294 .124 .166 -.793 
33,. -.1<';8 .114 .i!.4I -.b70 4ea -.301 .101 .100 -.620 
335 -.191 .11:. .300 -.b~b '+2<; ... 3~b .102 -.029 -.676 
336 -.211 .IO!) .l4,} -.!)37 4JO -.381 .103 -.066 -.732 
331 -.221 .10~ .llv -.5be <;01 -.293 .124 .095 -.806 
33tt -.21~ .103 .101 -.62~ 502 -.2el .151 .374 -.828 
339 -.211 .104 .161 -.::> .. 0 ~O3 -.4~'J .lb2 .lb6 -1.088 
3,.0 -.15~ .10<; .1~b -.493 504 -.~4J .14i -.068 -1.154 



"INII ENGINEJ:rlINu STUIlY Of PnASE ONt.BlOCK lU.UENVE:.H,COlORAOO 
CONF If,UtU lION 1 _INO OIRf.CTION=210 

pqESSU~E MfAN P<t·~ MAXIMUM MINIMUM PRESStukE MEAN WMS MAXIMUM MINIMUM 
TAP pqEC;SUIo(F. ~1ott:~SUKE "'io(!:.C,SUHf:. "'~E~SuwE TAP PRESSU~E PRESSURE PRESSURE PRESSURE 

NUMBER COfFFICIt~T COHFIClt:;r-.l ('OHr IC Ic.NT COt.F'fICIENT NW4t:Jt:.R COE.FFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
101 -.63$\ .c:;?~ -.Ot'b -J..~bZ IJ~ -.328 .100 .048 -.635 
1U2 -.616 .188 -.0 fl -J..05:; 140 -.3.$2 .091 .010 -.673 
103 -.61:;1 .17t. -.07b -J..672 141 -.342 .091 -.040 -.699 
104 -.673 .144 -.214 -J..3J __ 142 -.34t.! .093 -.0~9 -.716 
lOS -.b23 .120 -.24~ -1.011 143 -.3b~ .096 -.057 -.711 
lOb -.570 .114 -.1~1 -.9~o 144 -.Jl~ .128 .017 -.759 
lU7 -.640 .If.o7 .04:;' -1.327 201 -.J61i .091i -.050 -.771 
lOtS -.557 .111 -.17tS -.7jU 202 -.371 .091i -.074 -.771 
lOll -.l-45 • H,tS -.1~1 -i.JOtS 20l -.317 .107 -.005 -.885 
110 -.59J .1:?0 -.111 -1.Ob' i!04 -.444 .121 -.033 -.938 
III -.641 .IZtS -.21" -J..09b t.!U5 - •. :U:f5 .104 .002 -.722 
112 -.ft!)3 • 13~ -.19:> -1.t.!Ol iUb -.41J .101 -.033 -.888 
113 -.603 .lli! -.1QO -1.1151 201 -.400 .104 .005 -.750 
114 -.543 • J.l 0 -.121 -.li82 i!Ots -.40b .100 -.066 -.726 
115 -.621 .152 .036 -l.UH 2U9 -.3ts4 .096 -.090 -.693 
116 -.654 .131 -.23:> -J..260 210 -.401 .102 .026 -.82b 00 

400 

117 -.6':;6 .13~ -.2CJ~ -J..1114 211 -.400 .100 -.071 -.781 
118 -.691 .133 -.276 -1.244 212 -.l'l4 .098 -.088 -.736 
119 -.641 .124 -.2~2 -J..051 213 -.382 .094 -.074 -.700 
120 -.595 .1Hi -.2~O -J..175 214 -.416 .102 -.055 -.743 
121 -.460 .14J .0C;j -J..005 215 -.416 .101 .007 -.945 
122 -.5&A .1':>2 -.024 -J..113 216 -.411 .099 -.033 -.769 
123 -.706 .155 -.10U -1.453 211 -.401 .O9~ -.055 -.711 
124 -.71j1 .1~'" -.J~~ -J..124 lltS -.4J~ .103 -.024 -.786 
12~ -.7Z9 .130 -.294:: -1.234 219 -.31i!) .101 -.109 -.793 
lib -.6<.J~ .124 -.i.r:n -1.117 2i!0 -.406 .10J -.088 -.807 
127 -.3~9 .l(,1~ -.uJ6 -.17-:' 211 -.JliO .10b -.062 -.760 
121:1 -.4J5 .1\ !::> -.03.$ -.d2~ 222 -.3~2 .102 -.043 -.767 
129 -.51~ .12~ -.121 -1.1J~9 llJ -.420 .10l -.114 -.755 
130 -.~6A .1]~ -.114 -1.1 !::>d 2i!4 -.442 .11~ -.062 -.959 
131 -.f,lA .1"1 -.121 -1.321j 2i!~ -.Jo,I8 .U6 -.074 -.888 
132 -.711 .clJ .Ole -1.91d i!~6 -.411 .1lt:f -.066 -.966 
133 -.34Z • J. 01 .070 -.6Mt.! 2i!1 -.lllt.! .104 -.066 -.781 
134 -.342 .1Oi! .(Ho -.7b1 l~8 -.416 .11 1 -.062 -.921 
13, -.3~7 .100 .074 -.12t:f i!i!1j -.31J .126 .026 -.862 
136 -.31tt .O9l -.O .. ~ -.b4-1 lJO -.38b .121 .005 -1.037 
131 -.3"1l .0'-1 0.000 -.1!::>'1 301 -.ott3 ;22j .235 -2.136 
13t:4 -.319 .130 .Olo -."ii~ j02 -.4~6 .t.!64 .309 -1.455 



~l~u tNblNtEHINb STUOv OF PHAS~ ONt,bLOCK 141.0ENVtR,COLORAOO 
C.ONFIGURAlIO~ 1 wl~O OIRtCTION=210 

PRESSURE MEAN HMS ~A)(IMUM MINIMuM PRESSURE MEAN RMS MAXIMUM MINIMUM 
TAP PRESSU"'E J.JRESSIJ~E ~HE.S!;)U~f:. PRESSuRE TAP PRESSURt PRESSURE PHESSURF. PRESSURE: 

NUMBER COEFFICIENT COHFICltNT COt:.H I C H,N r COt:.FFICIE.NT NUM~EH COt.FFIC1ENT COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.225 .lO!,:) .4!::l1 -1.23'l 341 -."6~ .093 .026 -.582 
304 -.1~8 .171 .~!::l1 -.89!) ~4c -.l!::ll .092 .038 -.560 
30!:> -.140 .Hd .lttilt -./38 31t3 -.l!::l2 .01i6 .045 -.617 
306 -.164 .151 .3!)6 -.68ti 344 -.l63 .096 .135 -.598 
307 -.577 .16& .06c -l.ln, 401 .2l!:> .166 .810 -.292 
308 -.226 .149 .32~ -.bBI 40l .3!)!) .118 1.034 -.183 
309 -.506 .17.8 -.043 -1.002 403 .4b'JI .21S 1.211 -.304 
310 -.525 .141i .33::" -1.1bt4 404 .241 .226 1.017 -.528 
311 -.398 .15~ .323 -.901i 40S .236 .14!) .109 -.251 
312 -.31l .148 .35ti -.&35 40b .18!:J .201 .930 -.435 
313 -.2bS .135 .3J4:! -.736 407 .2l3 .143 .806 -.l31 
314 -.2b6 .131 .i9'i -.b61 408 .!::Ill .251 1.110 -1.006 
31S -.419 .109 -.071t -.ti24f. 40'1 .492 .211 1.165 -.419 
316 -.496 .124 -.150 -1.163 410 .08!) .192 .813 -.549 
317 -.400 .12!:J .164 -.904 411 .11.:1 .143 .723 -.307 
318 -.319 .1?6 .2!:)b -1.0ld 412 .48'1 .183 1.160 -.090 00 

VI 319 -.303 .12!:> .161 -.714 413 .3~b .226 1.082 -.407 
3lU -.331 .108 .Olt.:l -.755 414 -.05!:J .115 .709 -.535 
321 -.575 .149 -.142: -l.301 4f.l!:J -.039 .130 .526 -.490 
322 -.511 .141 .071 -1.113 416 .218 .168 .808 -.435 
323 -.34" .118 .1OIl -.10:126 1t!1 .091 .228 .813 -.782 
324 -.313 .101 .20t:.' -.b12 418 -.1t12 .179 .578 -.756 
315 -.291 .107 .330 -.!':)ao 41'1 -.ll8 .183 .580 -.901 
326 -.320 .10ti .l3IJ -.bSts 4C::1J -.239 .130 .204 -.644 
321 -.4tH .197 .090 -1.!:J40 411 -.344 .119 .140 -.728 
328 -.328 .112 .O~tI -.733 412 -.314 .135 .321 -.789 
329 -.272 .106 .24~ -.646 413 -.243 .169 .452 -.911 
330 -.261 .10~ .211 -.b2~ 4c4 -.2!)1 .115 .133 -.647 
331 -.27S .111 .1b9 -.b81 4l!:> -.242 .109 .155 -.635 
332 -.305 .103 .151i -.&09 426 -.301 .098 -.005 -.792 
333 -.327 .098 -.033 -.079 417 -.262 .140 .259 -.678 
331t -.309 .0'12 -.026 -.609 4cts -.180 .153 .378 -.904 
335 -.27B .1J9::; .08t1 -.b34 429 -.l2b .125 .224 -.659 
33b -.277 .041 .05'i -.603 1t30 -.169 .120 .278 -.630 
337 -.210 .048 .043 -.596 5Ul -.244 .ll5 .169 -.800 
338 -.299 .099 .OB!::l -.657 502 -.128 .178 .591 -.726 
339 -.314 .094 -.019 -.622 503 -.703 .14!) -.259 -1.676 
340 -.29" .093 .031 -.598 504 -.125 .161 .264 -1.201 
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~l~o E~GINEt~ING 5TUUV OF P~ASE ONt.~LOCK 141.DENVEH.COLOPADO 
CONI"lGUtU nON 1 WIND OIRECTI0N:22~ 

PQES!:,UkE MEA"j I.(~!) f4AXJMlJM MINIMUM PRESSURE MEAN Rt4S MAXIMUM MINI'4UM 
TAP PRES~U~f I-'RESSurlt PHESSUkE fo'RESSuto!t:. TAP PRt.SSU~t:. PRESSURE PRESSURE PRESSURE 

NUM~ER COfFFICln.T COi:.FF leJt.NT COI:..FFICIE.lllr COt.F'FICII:.NT NUM81:.R COlH ICIENT COEFfICIENT COEFFICIENT COEFFICIEf\iT 
30.l -.~34 .25~ .319 -1.00~ lit! -.240 .096 .086 -.5157 
J04 -.431 .~41 .705 -1.~1't 34l -.lll .098 .141 -.541 
305 -.2M6 .1Ql .!:>O4 -1.288 343 -.l14 .102 .139 -.557 
306 -.250 .14~ .37u -1.Cl10 .l44 -.l;;;~ .098 .081 -.580 
307 -.';42 .lc.~ -.Ob!:;) -1.121 401 .284 .171 .878 -.254 
308 -.261 .134 .2ot:: -.804 40l .367 .168 .911 -.208 
309 -.531; .121 -.118 -1.068 403 ... HU .1.,.2 .955 -.164 
310 -.bO] .135 -.201 -1.101 404 .c6U .160 .871 -.261 
311 -.606 .1 f.() .065 -1.231 405 .2tU .165 .855 -.284 
312 -.431 .170 .2ql -1.080 406 .311 .161 .922 -.372 
313 -.258 .1 .. 3 .,;!:>O -.943 407 .~67 .160 .830 -.190 
314 -.2~7 • I?;;; .171 -.b52 408 .!:;)Ji::.! .114 1.142 -.143 
315 -.5'16 .143 -.13l -1.112 40~ .53.,:j .114 1.033 -.097 
31b -.703 .it-4 -.250 -1.4f>d 4J.0 .~6!:;) .151 .985 -.215 
311 -.63A .18'# .210 -1.3ts5 '+11 .ci::.!O .lb5 .858 -.243 
318 -.349 .186 .313 -1.l25 '+12 .499 .179 1.179 .046 00 

"-l 
319 -.211 .141) .440 -.772 413 .4Hl .174 1.110 .002 
320 -.219 .110 .183 -.617 414 .It:4J .lS0 1.096 -.363 
321 -.MI0 .HH -.331 -1.~9:' '+1':> .OJI .151 .638 -.446 
322 -.7tH .i::.!ll .109 -1.6b2 '+16 .24,+ .14e .781 -.264 
32:3 -.2b8 .1Q~ .33:' -J..089 .. 11 .i:':J6 .149 .952 -.192 
324 -.217 .111 .21::' -.ob3 "18 .04d .159 .636 -.-;89 
325 -.201 .11)9 .23j -.::)6'# '+19 .003 .18b .742 -.552 
32b -.222 .103 .160 -.~78 '+20 -.110 .111 .386 -.485 
321 -.526 .2~1 .£'OJ -t::.!:>OH .. t!1 -.300 .101 .014 -.654 
328 -.305 .11 .. .02~ -.798 '+t!c -.~H2 .159 .361 -.825 
32'1 -.2415 .10J .O4~ -.b59 '+i::.!j -.390 .14'+ .058 -1.112 
330 -.233 .OQ6 .10b -."b~ '+t!4 - .1.0$9 .149 .379 -.700 
331 -.23'; .094 .OG5 -.:'16 '+2~ -.ObO .113 .368 -.693 
332 -.261 .1)140 .0·,.2 -.b13 '+26 -.111 .113 .351 -.631 
333 -.297 .1 (Ii::.! .04l -.ob1 411 -.106 .142 .421 -.629 
334 -.284 .090 .0>11 -.~1d '+2H -.16~ .191 .465 -.966 
33'.:) -.258 .091 .O~l -.b45 '+t!9 .13'+ .151 .174 -.539 
33b -.243 .L:)O .l~' -.bl!:;) 430 .11,+ .145 .728 -.307 
337 -.2~6 .091 .109 -."'b SOl -.2bl .174 .259 -1.052 
338 -.2'+6 .096 .11d -.:'6'# "02 -.211 .196 .504 -1.197 
339 -.282 .HI .UH:J -.629 503 -.71"i .128 -.J~1 -1.216 
340 -.268 .09' .035 -.594 504 -.7bS .124 .... 379 -1.431 



-IHI) E"'bINE1:.klN(~ ~hIUY OF PhASt. OH1:..8LOCK Hl.0EN~ER.COLORAOO 
c.O ..... lGUHAl IO~ 1 wiNO 0IR1:.CTI0N-24U 

PRESSU~E "'f.AIII NtiS "'AUNUM MINIMU'" PRESSURE MEAN kMS MAXIMUM MIIIIIMUM 
TAP PRESSUPF "'~ESSUHE t>R£.S~Uk1:. "RiSSUHE TAP PRESSURt. PRESSUfoIE PHESSuRE PRESSURE 

NUMBER COfFFICIEN' COt.ffICIENT COt.fFICIENT COt.FFICIENT NV-481:.R COEFF ICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
101 -.lft3 .104 .210 -.540 139 -.2.!~ .093 • 111 -.5 •• 
102 -.1,,1 .ll.! .294 .... b30 140 -.218 .093 .141 -.5.9 
103 -.l11 .122 .114 -.802 HI -.i.!l .089 .061 -.5.9 
104 -.312 .1(11 .2ea -l.IUl 142 -.lJ2 .091 .068 -.569 
105 -.14. .~2d .010 -1.43~ 143 -.~b,+ .096 .0.3 -.603 
106 -.918 .lQ4 -.31S" -1.6'i4 14 .. -.JOJ .116 .011 -.775 
107 -.197 .113 .147 -.b~3 201 -.360 .116 .030 -.779 
108 -.H64 .170 -.33'1 -1.'+84 .!02 -.345 .10~ .018 -.760 
109 -.224 .10~ .1'!b -.6Hit 203 -.341 .096 -.025 -.682 
110 -.19~ .144 .j!:>i:: -1.05'1 204 -.347 .092 -.032 -.636 
111 -.2!:>8 .11'0 .i!tH -1 .• 010 20!:> -.31'1 .110 0.000 -.903 
112 -.434 .~"4 .314 "'.42l 206 -.lJ4 .091 -.025 -.668 
113 -.167 .4t'11 .{Jb'::l -1."0" 201 -.:H4 .105 -.01. -.871 
114 -.760 .153 -.1"'4t' -1.364 208 -.3~7 .091 -.014 -.698 
115 -.211 .123 .H2 -.b!:>5 209 -.324 .093 -.023 -.606 
116 -.202 .144 .23~ -.72u 210 -.320 .Og!:> -.032 .... 657 00 

00 
117 -.248 .174 .296 -.H94 ill -.34~ .100 .016 -.820 
UH -.429 .e52 .330 -J..32a 212 -.334 .094 .032 -.645 
119 -.7)0 .22!:> • 176 -1.54!:> 213 -.32l .093 .0 •• -.645 
120 -.7"1) .1"H -.271 -1.,31 2H -.331 .098 .060 -.657 
121 -.221 .10!:> .142 -.095 11!) -.330 .OCi2 -.051 -.714 
122 -.1"4 .118 .e8!:> -.72!:> 216 -.324 .091 -.053 -.650 
123 -.225 .135 .330 .... 903 217 -.31l .090 -.021 -.636 
124 -.307 .lOO .341 -1.034 218 -.321 .091 -.016 -.634 
115 -.b7'1 .294 .161 -1.65l 219 -.,j~b .0111 .005 -.593 
12b -.829 .21J .129 -1.186 220 -.0326 .090 .030 -.609 
121 -.218 .u91 .242 -.540 l.!1 -.304 .U811 .046 -.590 
lid -.221 .084 .088 -.522 222 -.301 .089 .039 -.591 
129 -.238 .OR!; .061 -.!:>83 223 -.3J2 .U92 .005 -.609 
13U -.241 .uall .I1J -.516 224 -.3J!:> .091 .001 -.618 
131 -.303 .094 .02!:> -.671 225 -.3U6 .092 -.016 -.620 
132 -.7J8 .242 .02'.1 -1.1j42 226 -.3011 .U'Il .028 -.551 
133 -.254 .OP7 .0 I!:> -.549 227 -.J2t! .096 -.031 -.689 
134 -.234 .086 .oa8 -.,l!:> 228 .... 3J4 .091 -.013 .... 682 
135 -.242 .UHb .017 -.!:>31 229 -.301 .100 .021 -.733 
136 -.2!:>3 .096 .070 -.,94 230 -.302 .094 -.023 -.66l 
13' -.280 .101 .02!> -.~3!:> 301 -.541 .108 -.220 -.891 
US -.330 .131 .176 -.H!:>l 3U2 -.!:>16 .11t,. -.232 -.955 



-INu ENGINEE~ING STUUY Of PHASE ON~.~LOCK 141.0ENVE~.COLORAOO 
CONt-IbURAIION 1 _INO OI~~CTION:240 

PRESSuRE MfA'" I'<~S MAXIMUM MINIMUM PRESSURE MEAN RMS MAXIMUM MINIMUM 
TAP PRES::,URE Pwl:.S5IJHE I-'wiSSUHE: PRESSUHE TAP PRESSURE PRESSURE PRESSURE PRESSURE 

NUMBER COfFFICIENT COtF"FICII:.NJ COt::FFIC Jt:.N T COlFFIClfNT NUMBfR COEFf ICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.618 .141 -.lR4 -ol.447 341 -.20b .10b .230 -.535 
304 -.5~1 .lr;~ 0.000 -ol.431 J4~ -.~lJ .099 .145 -.542 
305 -.469 .lh2 .lbb -1.5dO 31t3 -.~12 .102 .209 -.650 
306 -.3':16 .161 .092 -1.128 341t -.23~ .100 .142 -.549 
307 -.503 .1Oti -.181 -.d~7 401 .369 .173 1.045 -.140 
30d -.3~5 .14j .32b -.d64 4U2 .37J .161 .933 -.149 
309 -.543 .115 -.051 -.89b 1t03 .2dd .153 .765 -.280 
310 -.57b .121 -.ll;b -1.064 401t .1bl .141 .585 -.313 
311 -.616 .12e -.211 -l.057 1t05 .448 .175 .982 -.145 
312 -.':>75 .13~ .234 -.912 406 .21tl .11t9 .705 -.215 
313 -.437 .14'+ .2f:12 -.9~ts 401 .419 .171 .926 -.093 
314 -.329 .138 .41ts -.B04 408 .5tsb .166 1.077 .047 
315 -.606 .126 -.243 -l.lOll 409 .493 .156 1.045 -.009 
31b -.653 .139 -.211 -l.266 410 .21e .135 .655 -.226 
317 -.617 .1Se -.14!) -1.(.29 '+11 .347 .172 .933 -.242 
31fi1 -.5bQ .164 .140 -1.063 412 .5J8 .178 1.210 -.065 00 

10 
31q -.375 .165 .439 -.995 413 .448 .16b 1.199 -.086 
320 -.302 .139 .243 -.lbO 414 .146 .144 .612 -.341 
321 -.715 .15!::> -.2'd -1.J46 41~ .213 .166 .899 -.327 
322 -.75S .171 -.2t43 -1.1+49 41b .294 .11t8 .841 -.165 
323 -.65& .223 .511 -l.I+&J 1+17 .l~b .132 .175 -.296 
324 -.3f,~ .~Ol .40~ -l.lCOts 4J.t; -.041 .133 .540 -.546 
325 -.2~S; .1~O .3.3ts -.71+0 41~ .~ll .19b .964 -.585 
32b -.229 .12b .27ts -.655 420 -.026 .121 .391 -.458 
327 .... 809 .~51 .... 037 -.l.'i91 4~1 -.248 .104 .108 .... S80 
328 -.SH4 .~70 .27.j -1.819 422 -.3JtS .1el .248 -.791 
329 -.2M" .1folO .4.:S6 -1.020 423 -.2b7 .135 .192 -1.240 
330 .... 2?q .132 .C'#:>C' -.128 4c4 .... 236 .130 .271 -.711 
331 -.?e~ .11 , .i4b -.b43 4c!:> -.114 .136 .321 -.161 
J32 -.231J .106 .147 -.604 4c6 -.1!::>!::> .ll!> .228 -.806 
333 -.403 .13'1 -.Olb -l.091 427 -.217 .109 .212 -.601 
334 -.299 .1?6 .211 -.92b I+c8 -.213 .14!) .273 -.976 
335 -.246 .102 .067 -.b4::; 4c':} -.020 .158 .598 -.560 
336 -.254 .OQ7 .07b -.602 ItJO .041 .111 .193 -.644 
337 -.24S .O4~ .011 -.583 ~01 -.24~ .169 .358 -.898 
338 -.l!)13 .O~,j .025 -.b1& !::>O2 -.2~1 .19~ .740 -.859 
33~ -.3'3" .15ti .092 -J..571 ~Uj -.796 .131 -.307 -1.371 
340 .... 249 .1l2 .1bb -.&57 !)04 -.tS13 .140 -.291 -1.285 
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-INO ENGINEfRINb STUUY Of PHASE ON~.HLOCK 141.0ENVER.COLORADO 
CONI" IGuR. TION 1 _INO DIR~CTION=255 

P~FSSlJRE ~EA~ ~MS IIo1AXIMlJM IIo1IN)MUM PRESSURE MEAN RMS MAXIMUM MINIMUM 
TAP PRfSSUIotE PHESSURE PkESSURE PRt:SSURE TAP PRESSURt. PRESSURE PRESSURE PRESSURE 

NUMAI:.R COEFFICIENT COEFFICIENT COt:.fFtCIENT CO~FfICIENT NU"'~~R COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIEN 
303 -.560 .10lt -.lts3 -1.002 341 -.2C:!8 .181 .381 -1.150 
30lt -.572 .123 -.07~ -1.009 34e -.211 .130 .303 -.811 
l05 -.541 .141t .056 -1.124 343 -.201 .129 .515 -.846 
30b -.562 .165 .001 -1.516 344 -.2C:!C:! .115 .339 -.6A4 
307 -.509 .10C:! -.16~ -.898 401 .41-:' .189 1.267 -.233 
308 -.5~1 .148 -.11~ -1.C:!';4 402 .362 .163 .999 -.255 
309 -.505 .101 -.lbO -.872 403 .190 .146 .138 -.219 
310 -.~19 .10C:! -.1-,4 -.938 404 .OC:!4 .130 .503 -.361 
311 -.554 .102 -.186 -.9&0 405 .491 .C:!OC:! 1.086 -.153 
312 -.557 .108 -.188 -1.051 406 .11C:! .139 .676 -.326 
313 -.545 .127 .018 -.929 401 .448 .203 1.059 -.126 
314 -.525 .161 .12-:' -1.131 408 .533 .116 1.119 -.106 
315 -.524 .101 -.129 -.936 409 .380 .157 .908 -.155 
316 -.558 .109 -.11& -1.0C:!3 410 .1~6 .136 .585 -.326 
311 -.5E'3 .110 -.165 -1.081 411 .389 .198 1.044 -.255 
318 -.5&9 .115 -.073 -1.041 412 .4~0 .185 .931 -.084 \0 

...... 
319 -.511 .124 .066 -1.034 413 .3~!) .159 .804 -.135 
320 -.439 .133 .103 -.858 414 .061t .134 .501 -.363 
321 -.553 .121 -.18b -1.180 415 .1~5 .180 .942 -.292 
322 -.5A4 .133 -.191 -1.232 41b .It.i6 .156 .140 -.268 
323 -.633 .131 -.1!:)8 -1.2'11 411 .046 .138 .581 -.417 
324 -.S~4 .141 .190 -1.178 418 -.116 .128 .335 -.534 
325 -.441 .151 .l4e! -.901 419 .061 .191 .800 -.603 
326 -.355 .13~ .3~J -.940 4e!O -.061 .115 .530 -.479 
3l.1 -.b71 .11)13 -.IOd -1.413 421 -.246 .101 .191 -.620 
328 -.676 .171 -.lOb -1.!:)13 4e!2 ".366 .107 .040 -.713 
329 -.~97 .161 .07b -1.241 423 -.089 .126 .423 -.569 
330 -.426 .1')6 .11)'1 -.966 424 -.161 .091 .151 -.547 
331 -.316 .130 .lhO -.1:'9 425 -.180 .100 .204 -.538 
332 -.2~1 .120 .21'+ -.661 426 .... 26':1 .099 .047 -.733 
333 -.bCj~ .17~ -.071 -1.55" 4c:!1 -.118 .114 .286 -.485 
334 -.543 .199 .136 -1.563 428 -.101 .112 .292 -.685 
33~ -.34<-i .155 .146 -1.0~1 429 -.143 .115 .312 -.465 
336 -.298 .12.3 .136 -.8~3 430 -.112 .135 .405 -.576 
331 -.c?6~ .110 .12~ -.61C:! 501 -.191 .156 .303 -.757 
33ti -.eli) • 1 a!;) .lv3 -.621 502 -.205 .188 .604 -.919 
339 -.60b .lOti -.051t -1.493 -:'03 -.906 .165 -.363 -1.564 
3,+0 -.401 .e!ll .'>11t -1.512 !;)04 -.912. .168 -.474 -1.708 
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~INO ENGINlErlI~~ STUOY Of PHAS~ ONE,HLOCK 141.0ENVtP,COLORAOO 
CONfl"IJH~lION 1 -INO OlW~CTION=l'O 

"'WESSu~E I14fAN H'-S MAXIMUM MINiI'lUf4 PRESSUWE Mt.AN WMS MAXIMUM MINIIo4UM 
TAP PRE5SUHf PWtSSIJHE PFltSSUrlf "'W£SSUWt: TAP PWESSUWt. PWESSUHE PI<ESSURE PRF.SSURE 

NUIo4HEw COEFF IC It.NT COEFf"JCH.NT COU t' ICIt.r"T CutYF ICIENT NUl'llit.k COEffICIENT COEffICIENT COEffICIENT COEffICIENT 
303 -.~56 .1O~ -.234 -."lbl 341 -.4,.!) .101 -.044 -.862 
304 -.5.,A .IOn -.l~J -.'I5b 34l -.441 .10!) n.ooo -.949 
305 -.5b9 .1'.:l0 -.0'14 -l.bf)!) 343 -.44'.1 .111 -.Ob4 -.979 
30b -.5(.'4 .130 -.IJIt~ -1.(.'04 344 -.416 .138 .023 -.878 
301 -.~C'2 .1 i) 1 -.14'.1 -.bliH 401 .4le .186 1.156 -.360 
30e -.561 .li> 1 -.046 -1.305 40e .26!) .153 .791 -.198 
309 -.501 .OQ/:t -.PH -.i/06 40;" .04b .134 .625 -.392 
310 -.~14 .U':I'" -.lrl1 -.d92 404 -.OHH .114 .325 -.408 
311 -.534 .U'il -.20b -.bb'; 40!) .!)5tt .181 1.119 -.122 
312 -.539 .102 -.213 -.t:!bO 40b .002 .119 .438 -.399 
J13 -.5"1 .114 -.101 -.8bl 401 .!)4d .111 1.085 -.085 
314 -.!)40 .132 -.1';)1 -1.050 408 .3'.16 .159 .909 -.044 
315 -.470 • Hil -.133 -.812 409 .20b .139 .671 -.212 
316 -.~li' • 1 (1/::: -.1.,1 -.d4" 410 .003 .124 .427 -.388 
311 -.544 • HI':> -.17'1 -.';4!) 411 .4HO .183 1.098 -.134 
31tt -.522 .10'.1 -.147 -1.01t:! 41t! .35b .15!) .815 -.090 IQ 

t.a 
319 -.4H1 • I?':> -.0';)0 -.9C;& 41J .15.J .136 .621 -.261 
320 -.450 .130 -.Oll -.l.J54 414 -.05b .121 .438 -.528 
321 -.420 .100 -.OJ~ -l.:n, 41~ .(.'.j4 .181 .953 -.427 
322 -.444 .09::' -.14"1 -.b2d 416 .141 .135 .805 -.342 
323 -.49., .101 -.ll:!o -.~O4 411 -.O5~ .122 .570 -.457 
324 -.502 .OQ6 -.lJ:lb -.1;07 4H~ -.lHl .110 .337 -.501 
325 -.436 .100 -.Ob(.' -.000 41'.1 .OOH .151 .616 -.579 
32b -.379 .1Ie .010 -.ttll 420 -.Olit:! .101 .263 -.406 
321 -.4.j3 .091 -.11 I -.(41 4el -.251:1 .O~tt .097 -.584 
321i -.452 .10., -.\.IrlO -.ttli2 4el -.Jub .0~6 .039 -.611 
32~ -.479 .1f)b -.14e::: -."20 4t!J .OeO .133 .584 -.478 
330 -.481 .107 -.11~ -.dY4 4t!4 -.1.j0 .101 .2'.18 -.512 
331 -.451 • J.le::: -.011 -.ttI6 4t!~ -.11b .09'1 .143 -.512 
332 -.435 .13t:! .1t!2 -1.03'i 4t!b -.ele .u9H .102 -.563 
333 -.44} .1O~ -.Ooe -."44 4t!.1 -.013 .121 .316 -.413 
334 -.4(ii' .110 -.O':'n -.~fH. 4ett -.014 .115 .342 -.406 
335 -.4b5 .J.l2 -.0'1.( -1.0 .. 1 421i -.16l .10t! .2CJl -.510 
33b -.415 .lle -.It,,;) -l.i)fW ltJO -.IOb .113 .312 -.535 
337 -.441 .110 -.0 ... 6 -.ti4b 501 -.l62 .128 .183 -.704 
338 -.4t!.Q .149 .1 i .. -1.147 ~Oe -.24':> .128 .232 -.759 
3Jl.J -.431 • lIt!. -.u7J -.tH.U 50"; -1.204 .201 -.607 -1.913 
340 -.41Q .1114 -.L41 -.d31 504 -l.lel:l .18'1 -.515 -1.954 
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wl~~ ~~~i~lr~I~~ ~I~UY O~ PHASE ONt.HlOtK l~I.OEN~tR.COlOWAOO 
~Ohl" 1",I)HA T 101\1 1 wlNu OIREtTION=~b~ 

PRESSURE MfAI\i j.l1V'j ""4,, IMlJM MlioIlMUfoot I-'RfSSUHE ME.AN RfootS MAXIMUM MINIMUM 
TAP PQE5SIJwF iJ~l:. <;5lJt<t u~t:.S~U"t "'w~SSUt<t TAl-' PRESSUHt. PHES~URE PRESSURE PRESSURE 

NUMHEk CO[FFtCIHIT COE.FFlC If',jf C()t.F fIt H.N r COt.t:" .... Ie H:.NT NUM8t:;.R COEFFICIEfIt r rOEFFICIENT COEFFICIENT COEFFICIENT 
303 -.,"iO 1 .O~H .027 -.bl~ 341 -.21~ .089 .134 -.502 
301t -.31? .Ut.lO -.U,H -.oli~ 31t2 -.4:!4:!3 .U9~ .085 -.4015 
30r; -.30~ .iOe -.O?o -.fIiO 31t3 -.24oJ .090 .0&1 -.542 
30& -.303 .i(\1 .OJ/:I -.llit I JIt40 -.leO .lOIoJ .183 -.651 
301 -.211 .O~1 .Oclt! -.':J71 1t01 .llo .233 .956 -.735 
30~ -.320 .OQ':I -.Ol~ -.13J ~Ol .2l0 .170 .791 -.454 
309 -.300 .t)Io4/:S -.O4~ -.b31 403 .01t9 .131 .1t77 -.408 
310 -.29~ .0/0('1 -.Ot!~ -.011 401t -.04:!!) .11b .336 -.500 
311 -.311 .01:\9 .OO~ -.b~3 40':1 .312 .21t3 1.182 -1.003 
312 -.32b .OQ2 .00e -.b56 1t0& .04:!0 .121 .535 -.440 
313 -.31R .0"17 .Oll -.036 ~01 .3{0 .l31oJ 1.201 -.&91 
314 -.309 .1(10 .Oi:'~ -.bot! 40d .291 .1&1 .834 .... 191 
315 -.26ft .O~7 .O!)I -.09d ~0'1 .10':1 .127 .602 -.270 
316 -.296 .09~ .Ob~ -.bOl Itl0 .O.J{J .119 .4407 -.443 
317 -.29Q .09':1 .031 -.':197 It 11 .33':1 .223 .938 -.549 
3ld -.2'1h .oc.,~ .Oc<j -.~,*5 lit1e .lo~ .169 .11t9 -.240 10 

VI 319 -.300 .0~'1 .0,,::> -.b~~ 4U .1JIt .133 .569 -.260 
320 -.2<;1) .09t.! .O~l -.b29 4i1t -.010 .124 .4403 -.496 
321 -.23M .ORB .06'1 -.~5:; H~ .111 .11':1 .811 -.491 
322 -.257 .O~b .01)' -.~~1 410 .101 .130 .638 -.2&3 
32J -.215 .OQO .070 -.:;131t It 11 -.Oelt .112 .383 -.355 
32lit -.2~9 .OA~ -.0 l! -.60c! 41t! -.099 .109 .493 -.443 
32~ -.24q .090 • Lit'! -.::)22 41'1 -.Ot.!6 .161 .110 -.613 
3l& -.740 .IJG/i .O/b -.~It,. lteO -.109 .103 .214 -.645 
321 -.2.J9 .090 .!lib -.::)26 lte1 -.201 .095 .122 -.553 
328 -.2:'1 .Ok., .0:;0 -.::>J'I Itt.!e -.lOe .088 .122 -.419 
329 -.271 .u~9 .0 ... '1 -.:.71 4eJ -.009 .130 .454 -.523 
330 -.2b" .Oqe .0-:,1 -.!)~7 4£1t -.14:!~ .1Ol .219 -.482 
331 -.2Itl .vqlt .lib -.:;j~ Ite:; -.1.J2 .101 .181 -.643 
332 -.21;9 .10/ .l"lit -.:>'i3 Iteb -.l~O .10~ .205 -.611 
333 -.e3l .l1I .Ic':l -.b73 1t27 -.0(0 .131 .463 -.553 
331t -.2~3 .12d .;),,"b -.~b~ .. etJ -.Olt'.* .121 .472 -.S02 
33~ -.242 .104 .11d -.b21t lte9 -.10.1 .096 .325 -.456 
336 -.2'+3 .Uc:;r; .Ur''1 -.blJ 4JO -.0(1t .10":1 .396 -.583 
337 .... 221, • Hilt .112 -.51~ ':101 -.1~1 .126 .1t59 -.751 
338 -.207 .ll/j .1 ~b -.bl,'1 ~Oe -.IIt'i .131 .399 -.125 
33'1 -.251 .11 :} .116 -.1'11t 503 -.6tJJ .23b .104 -1.848 
31t0 -.21K .1O~ .1 Jt:I -.t)6e ':I01t -.9bl .319 .31& -1.945 
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~INJ E~G1NfE~INti ~lUUv Ot P~ASE O~~'~LOC~ 141.0ENVtH.COlO~AOO 
CONF16IJHAflON 1 _IHU UIHlCTION=300 

PRFS':tUkE MEAN w··5 MAXIMUM MI~HMUM PR~SSURE fo4EAN WMS MAXIMUM MINIMUM 
TAP PRESSUWt. "'wEc:.~UHI:: PHE.S!:lUHt PWt.SSU~t. TAP PRESSUHE. PHt:,S5URE PRESSURE PRESSURE 

NUMj:lER COEFFICIENT COf.FFI C H:.N T COE.fFl<"It. I"T COI:.FFICIENT NUMHI:.R COEn ICU.NT COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.143 .U4i!! .11-)4 -.4'11 ";41 -.O!:)~ .092 .291 -.349 
30 .. -.159 .Of.;!:) .J.:;,ti -.~01 ";42 -.001 .09b .2bO -.424 
30'~ -.117 .U9j .11"; -.~b2 J .. J -.OHd .100 .256 -.422 
30b -.186 .ucH .13b -.~70 344 -.110 .108 .349 -.422 
307 -.145 .O~~ .140 -.4b4 4ul .... 218 .25c .70Z -1.242 
308 -.201 .OG3 .Obc.' -.~O~ 402 -.014 .Hlb .506 -1.077 
30'1 -.158 .090 .120 -.::124 '+03 -.Otil.l .139 .386 -.631 
310 -.153 .1143 .1~'1 -.4f.10 '+0'+ -.Oti4 .120 .381 -.620 
311 -.159 .041 .10~ - .44 I 40!:) -.11U .23!:) .6b9 -1.226 
312 -.17J\ .OcU .1'+4 -.'+~1 40b -.011 .11b .468 -.506 
313 -.1'10 .087 .OMO -.':)Jd 4Ul -.14'1 .212 .539 -1.019 
314 -.201 .114j .111 -.~dO 40~ -.111 .190 .475 -.929 
315 -.163 .LlQ!) .147 -.~lj 409 -.O!:)d .139 .~13 -.615 
316 -.174 .o<w .10(; -.~13 410 -.08£' .118 .473 -.546 
317 -.lb9 .OFlb .14e! -.~£'O 411 -.1£'7 .209 .582 -1.756 
318 -.176 .O!?S .12~ -.':)3b 41~ -.009 .174 .479 -1.068 IQ ...., 
319 -.196 .Of.l5 .136 -.,:)jb 4J.J ".O!:)O .127 .428 -.484 
320 -.207 .090 .ZI)i:: -.4,,2 '+1'+ -.OtiS .111 .321 -.428 
321 -.1311 .10"; .1 c;. j -.bOO 4l!:) -.110 .156 .510 -.952 
322 -.143 .01.J6 .176 -.~O, '+lb -.011 .12ti .372 -.954 
323 - .lIt~ .UQj .1oe -.44~ 417 -.O/b .102 .332 -.691 
324 -.158 .091 .133 - ... 44 41~ -.100 .094 .247 -.611 
325 -.104 .01.4t .1:'1 -.4 .. ~ 41~ -.1£'0 .131 .368 -1.266 
320 -.188 .094 .144 -.4He! 4~0 -.0'10 .09:, .290 -.593 
327 -.12'5 .U C4 .1'ft; -.~~l 4~1 -.10d .093 .250 -.408 
32d -.124 .ocl .111i:: -.4~1 4~2 -.114 .091 .189 -.448 
329 -.112 .(J90 .20u -.3~l 4i::3 -.O~b .107 .44b -.646 
330 -.122 .0'" '" • 2i:! I -.,+09 4~4 -.07!) .09b .227 -.399 
331 -.1'+2 .u<;\.1 .(:3J. -.44e! '+~5 -.Old .093 .250 -.421 
332 -.109 .OQ3 .116 -.:;'60 4to -.OtH • o 'I!:) .214 -.408 
333 -.Ob8 .u9!:) .22'1 - ... ~I '+~7 -.OM4 .100 .3b6 -.559 
334 -.067 .OQl .1~1 -.4~J 4i:!ts -.O!:)!:) .091 .312 -.502 
335 -.071 .Jt:-.I .2..ib -.Jlb 4i:!9 -.011 .Otsb .263 -.419 
33b -.091 .1J~4 .~_u -.376 4JU -.OoiJ .Otib .201 -.430 
337 -.102 .u"/ .I.~IJ - ... lii ~01 .... IJU .139 .498 -.711 
33ti -.121 .uQl .1 ... 4 -.3;"d 502 -.141 .133 .391 -.742 
339 -.O~2 .U 0 .;::' 1 (C. -.Sh'+ ~03 -.49i:! .245 .247 -1.828 
340 -.O~~ .OQ3 .2:H -.311 504 -.31b .275 .508 -1.545 
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wIND (~blhlfHlNG ST~UV OF P~ASt ONE.HLOCK 141.uENVt.H,COLORAOO 
CUN" li;\Jto<A 1 ION 1 ~IND ul~~CTION=31~ 

PRES5UkE ~E~~ k""S MA.xlM\J~ MINIMUM P~E5SU~E MEAN ~MS MAXIMUM MINIMUM 
TAP PRfC;~UHF PWEC;~I)KE PjoIE.S!>UKt J.>Kt.SSURf.. TAP PHESSUlo1f. P~ESSURE PRESSURE PRESSURE 

NUM~Ek COF.FFICIENT COE.FFTCIENl eOt.H H':lt.:~r eOtH IC H.NT NUM~t.~ COE.FFICIE~T COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.220 • lIt:! .20J -. ~"Hi 341 -.O~J .112 .298 -.t;60 
l04 -.23" .ll~ .It+~ -.M40 J4l -.IJ':I .10~ .271 -.t;OS 
lO~ -.ll7 .12'> .12u -.7~1 343 -.11l .108 .285 -.501 
30b -.233 .1~b .1f:!0 -.18b 344 -.1~'1 .121 .192 -.687 
307 -.232 .130 .ll'i -.820 401 -.3'i1 .1~2 .144 -1.295 
30~ -.251 .1::1& .13,J -.170 402 -.4l3 .17'i .122 -1.318 
30'i -.231 .111 .114 -.727 40J -.J~b • Hilt .2S6 -1.220 
310 -.192 .101 .lOe -.""' 404 -.llt! .1'i3 .278 -1.373 
311 -.208 • U9',j .201 -.641 4U~ -.3Ib .1&1 .036 -1.886 
312 -.244 .100:, .1~4 -.tdlJ 40b -.JJ., .20l .236 -1.318 
31" -.26" .1?J .0.,0 -.11/ 4U I -.J6'1 .154 .100 -1.160 
31. -.?&fI .110 0 .17t; -1.25M 40;' -.41J .lM4 .107 -1.724 
31., -.201, .13., .3ul -.bJO 40~ -.3&~ .170 .193 -1.095 
31& -.17ft .10'i .33b -.&4b 410 -.3Jiit .200 .313 -1.318 
317 -.lfif) .l{ll .,no -.!:)I.I& 411 ..... 3'il .1~3 .076 -1.775 
318 -.216 .IO~ .13M -.b48 41l -.410 .1&9 .178 -1.193 \0 

\0 319 -.250 .113 .ll~ -.64& 413 -.3&9 .179 .189 -1.049 
320 -.2~2 • Iii!) .1f)1 -.76c. 414 -.341 .221 .398 -1.~60 
321 -.lM' .13& .40c -.b~1 415 -.41S .18& .027 -1.942 
322 -.lltl .113 .31i:! -.S9tS 416 -.41& .1'1" .149 -1.333 
323 -.162 .106 .3'11 -.4~9 411 -.:uo .174 .276 -1.069 
324 -.19fo, .100 .1~1 -.50d 41tS -.2~4 .un .351 -1.198 
325 -.21e;; .10J .1,,4 -.:J'14 419 -.4Jl .229 .136 -1.697 
326 -.?31 .lle .l:;c -.b62 4cO -.3~h .224 .307 -1.453 
327 -.140 .111:1 .?.$'1 -.641 4cl -.ltsj .1b& .361 -1.118 
3etS -.138 • ! 1 1 .i''>, -.:J31 4i:!2 -.12ts .130 .362 -1.178 
32~ -.lJA .10",) .~I;d -.ltl)" 4i:!3 -.273 .177 .233 -1.086 
330 -.177 .1(10 .1/0 -.01 .. 1tt!1t -.ll':l .1!:>0 .573 -.9f.44 
331 -.20A .11 i .l~ .. -.030 4(:5 -.OSO • lOt! .360 -.475 
33i:: -.224 .1()4 .1Gc -.614 426 -.Obi:! .10& .340 -.515 
3)3 -.10;? .1) '1 .elf! -.~44 4(.'7 -.l~'i .Ul .200 -.178 
334 -.100 .111:: •. BtI -.~b4 4b1 -.O&'i .11t8 .491 -.782 
33-:' -.12t- .ll.j .41.i -.4bS 4i:!"J -.O~& .102 .373 -.458 
336 -.177 .ll!:) .1. ... 1 -.131t 4jO -.OO"J .111 .1t29 -.451 
331 -.ltH .11 j .1 !,,:: -.b10 ~Ol -.201 .i:!10 .603 -.942 
331:S -.16.; .IIe .l"'c' -.~'16 ~\Jl -.2'" .195 .551 -1.170 
33"J -.(19'\ .1.?O .J21 -.':)11 ~03 -.4J3 .1&2 .082 -1.198 
:-40 -.0117 .ll~ .2~" -.!)11 504 -.461.1 .161 .009 -1.737 



.I~D fN~lNE~~I~fi ~lUUY OF ~"AS~ O~~.~LOCK 141.0E~VE~tCOLORAnO 
CONt'IGUHATION 1 ~I~O 01RtCTI0~=330 

PRFSSURE MfA .... ~"":;' MAJCIMU'" MII'4IMU'" PRESSURE MtAN R ... S MAXIMUM MINIMUM 
TAP PpfSC;U .... f. .;~t:.5~fJHI: P~t:.SSURt ~RtSSURl:: TA~ PRfSSUWE PWESSURE PHESSURE PRESSURE 

"JUM~FR COFF'FIClfNT CO~FFrCIE.Nl COt:FF !(.If",T COtFfICIt::NT NUMRt.R COEFFICIENT COHFICIENT COEFFICIENT COEFFICIENT 
101 .404 .~Cj;O 1.19c: -.eH3 U9 .ll1 .111 .510 -.260 
102 .337 .t!.f-'i 1.291 -./38 140 .1~':I .111 .668 -.718 
103 .?';)C) .c4t!. 1.fJO~ -.1i24 141 .110 .114 .601 -.248 
10. .20Q .l~6 l.i2e' - •. H5 h2 .162 .111 .501 -.211 
lOS .13Q .(:Ii .'-Ilc -.~Ol 143 .I~I,I .111 .535 -.275 
106 .065 .l03 .M]I -.891 144 .123 .116 .618 -.300 
107 .33? .2MS 1.1~4 -.422 201 -.0~4 .133 .384 -.635 
108 .074 .1141 .73h -.84~ 202 -.110 .124 .349 -.190 
10':1 .3r:,~ .t.41 1.0nl -.i<ilii c03 -.131 .228 .518 -1.114 
110 .371 .21~ 1.211 -.212 204 -.4'-.j .2.!) .579 -2.340 
III • 314 .190 1.05 • -.16':1 cO., -.OQ4 .10ts .316 -.6.5 
Ul .2"3 .171,1 .91£ -.c.d 2Uo -.432 .231 .659 -1.479 
113 .21ti .172 .'-2h -.31i! cU1 -.112 .101 .335 -.544 
114 .084 .1"'3 .62" -.458 CO~ -.Ol:le:! .132 .l33 -.619 
115 .301:4 .21'1 .':1-::'4 -.336 2U'i -.16':1 .251 .509 -1.350 .... 
116 .342 .191 1.0tt3 - .1-/ ciO -.41':1 .243 .394 -1.814 

0 
0 

117 .29., .l~8 .~73 -.11~ ~ll -.Ill .113 .265 -.614 
UH .224 .141 .C1':d -.16~ e12 -.066 .138 .459 -.701 
11':1 .160 .14j .7':>1:t -.c23 213 -.!41,1 .254 .422 -1.308 
120 .017 .!31 .,13 - • .J-.9 c14 -.4Jl .26~ .572 -1.911 
121 .261'\ .e:!'>. 1.010 -.311 21~ -.HSJ .10H .183 -.553 
122 .260 .1 ~4 • __ -,'1 -.210 216 -.Ol,ll .129 .271 -.531 
123 .lle:; .13~ .~"':I - •• n 0 ll1 -.ll~ .228 .455 -1.038 
124 .104 • Ii''' .7QO -.lSe:! l1H -.3tH .261 .518 -1.943 
12~ .111 .1r:;, . ;-~ -.3-;l 21~ -.1/~ .11 • .166 -.106 
12t. -.0211 .12'1 .~ ... , -.:;,08 220 -.O/~ .!20 .272 -.837 
127 .0-, .14.c. .':)'13 -.35~ 2lI -.108 .163 .373 -.975 
12~ .u17 .131 .::'I)e -.3';)0 222 -.28~ .211 .333 -1.685 
12~ .0'-10 .lc~ .61e: -.c71 el3 -.12- .11J .286 -.491 
130 .()bQ .ll~ • .c.q'i -.311 ~l4 -.04" .10b .366 -.371 
131 .OSe:; .11e:! .SOb -.321,1 cc~ -.Ol,lts .116 .274 -.710 
132 -.Oj~ • .l23 .4.jl -.4"1~ 2e6 -.I.j~ .120 .232 -.565 
133 .021 .13u .3'-3 -.J"o 217 -.020 .112 .359 -.396 
13- .122 .1lJ .5_8 -.e:!">:; 2c8 -.0"22 .10!) .316 -.394 
13!) .lS5 .11l.' .~94 -.199 l.2'l -.OH3 .134 .331 -.199 
130 .13" .1()1 • .c.-I" -.266 230 -.Oli1 .122 .305 -.820 
131 .lll? .lfll .4-"1 -.2oe. 301 -.20l • lIe:! .124 -.858 
13~ -.Ol~ .IOU .33 .. -.'+11 30i' -.l30 .109 .145 -.628 



~INO ENGI~EEWI~G stUOY Of PHASE ONE,8LOCK 141.0ENVER,COLORAOU 
CONF l\iURATION 1 WINO OIRECTIO~=330 

PRESSURE MFA") kt.'S "44)( IMUI'4 MINIMUM PRE.SSuRE MEAN RMS MAXIJ.4UM MINIMUM 
TAl-' ~RESSlJHF. ';>~t.~':iUKE PRESSUME I-'RESSURE TAP PkE5SUHE PRESSURE PRESSURE PRESSURE 

NUMHER COF.FFICIENT con FIC If.NT COEFF I C lENT COt.FF IC H.NT NlJMBt::t~ COEFFICIE.NT COEFfICIENT COEFFICIENT COEFFICIENT 
303 -.23- .ll~ .110 -.b'l2 341 -.091 .126 .429 -.586 
304 -.283 .131 .1~U -1.034 342 -.141 .138 .265 -.600 
::l05 -.26f:l .ll~ .ll!:! -.701 343 -.24~ .156 .274 -.858 
30b -.24'5 .107 .1lU -.~98 344 -.311t .169 .331 -1.231 
307 -.281 .11- .103 -.&3~ 401 -.3b!:> .140 .045 -1.045 
308 -.260 .106 .10.3 -.b12 402 -.3~8 .157 .038 -1.237 
309 -.2~1 .IO!:! .021 -.b41 _OJ -.366 .1~6 .205 -1.440 
310 -.262 .101 .08' -.b26 40lt - • .3!:> 1 .153 .050 -1.000 
311 -.263 .103 .04'1 -.bI9 405 - • .334 .126 .072 -1.174 
312 -.279 .10- .Ol3 -.670 40b -.348 .143 .043 -1.162 
313 -.265 .10b .(H~ -.b02 407 -.339 .123 .084 -1.104 
314 -.245 .101 .096 -.':>17 408 - • .3~U, .131 .126 -1.469 
315 -.2~2 .116 .o~t' -.710 409 -.314 .121 .063 -.792 
31t) -.291 .10lt .0':)':; -.127 4.l0 -.317 .149 .122 -1.013 
317 -.290 .le1 .o!)~ -.136 It 11 - • .380 .127 .005 -.907 I"'" 

co 
318 -.c93 .104 .063 -.124 41Z .... 39';,) .139 .045 -1.013 I"'" 

319 -.294 .10~ .0,:)4 -.13b It13 -.38!:> .128 .140 .... 898 
320 -.280 .101 .O'lb -.626 414 -.313 .141 .142 -.919 
321 -.295 .132 .013 -.118 41S -.434 .156 .106 -1.483 
322 -.289 .120 .06J -.161 -16 -.41t~ .163 .032 -1.126 
323 -.325 .124 .O~ts -.I:iJ~ 411 -.ltl0 .155 .115 -1.09~ 
324 -.333 .116 .1&& -.1_5 418 -.383 .115 .210 -1.086 
325 -.311 .111 .0Zl -.122 Itl~ -.4&!::> .181 .016 -1.426 
326 -.301 .10'1 .014 -.138 4~O -.4~1 .202 .077 -1 .. 271 
321 -.198 .1?1j .2"'1 -.1!::>2 4~1 - • .31H .181 .440 -1.045 
328 -.227 .116 .130 -.7!:>2 .. ~~ -.211 .141 .244 -.812 
329 -.285 .li'!:! .lb- -.b'1i: 4e3 -.3t!2 .206 .169 -1.336 
330 -.34? .13S .111 -.d04 Itt!It -.31H .~2!:> .237 -1.600 
331 -.379 .140 .Uj~ -1.0~U It~!:> -.01,:,'1 .121 .325 -.560 
332 -.376 .130 .Olt! -.lilt_ ItZ6 -.031 .106 .363 -.315 
333 -.019 .172 • .3lto; -.b3t! 4c.l -.2t11 .183 .205 -1.230 
334 -.050 .111 _':120 -._l.iO -c.t! -.21!:> .~33 .503 -1.374 
335 -.113 .131 .331 -.5'9 -c.9 -.034 .10lt .334 -.408 
33b -.175 .141 • .3~6 -.b96 430 .006 .110 .391 -.433 
331 -.284 .lb:' .lJ~ -.-ibl 501 -.1~1 .18t! .598 -.790 
338 -.36'.; .1',,2 .110 -1 • .,01 !:>OZ -.~1,:,4 .1~3 .272 -.959 
33'1 -.029 .lll .3:'~ -.431 !::>03 -.418 .20~ .043 -1.578 
340 -.060 .120 .32CJ -.41b ."Olt -.491 .2Z9 .255 -1.842 



-INO ENGlkEEwlNb ~TUOY Of PN_SE ONt.HLOCK 141.DENVtP.COLORADO 
CO"",,((JUHAIIOIII 1 ~INO 0IHtCTI0N=J4~ 

PPESSUAF: MFAN I't"~ MAX If.*UM MINI"'UM P~fSSUHt. MfAN AMS MAXIMUM MINIMU'" 
T4P PRESSUIotf: uWl:SSUHE PHf.S~UWt:. ~HtSSUHE TAP PRESSUHE PHESSURE PRESSURE PRF.SSUHE 

NUM8ER COfFFICIt::".' COfFFfClt:NT COI:.FF Ie ItN J COI:.H lCltNT /IIuMI:iER COEFfiCIENT COEfFICIENT COEFFICIENT COEFFICIENT 
101 .':>2F! .171 1.101 .021 lJli .13b .093 .492 -.219 
1-02 .324 .1,.1 .",32 -.lA':; 1'+0 .11'j .10t! .609 .... 181 
10.1 .248 .13'j .71:'4 -.1.:'.0 141 .IIiO .101 .542 -.164 
104 .1 ~H .1;\3 .b49 -.ItO\:i 14e .18'j .lO!> .561 -.193 
10'!> .1ltQ .131 .701 -.2'12 143 .19~ .111 .649 -.197 
lOb .042 .1:13 .b3u -.452 144 .1 'j4 .114 .580 -.223 
107 .S56 .1&9 1.11 j -.02b 2Ul -.023 .118 .378 -.478 
lOt! .0bA .126 .'j7~ -.36d 2u2 -.Obb .111 .371 -.443 
109 .561 .172 1.014:: .040 20J .114 .143 .531 .... 840 
110 .'.)03 .1f.O .\Jl0 D.uOO 204 -.ltsd .2'!>3 .612 -1.045 
111 .ltlq .149 .~'Iq -.071 ~O'j -.062 .110 .312 -.402 
112 .333 .142 .k"';:) -.IU2 20b -.le1 .252 .728 -1.009 
113 .2J1 .139 • «:H'6 -.1t\1 cOl -.(l81i .108 .255 -.445 
Ih .0ltH .12'; .el.; - • .jfi'j 20ts .011 .110 .381 -.390 
115 .4\:iO .171 i .O~U .\J"d 209 .1be • 168 .688 -.905 .... 

0 116 .414i .14. .~Ob -.114 210 -.U91 .269 .828 -1.538 N 

117 .35'; .134 .I"l,j~ -.133 dl -.133 .098 .155 -.471 
118 .274 .121 .1~ .. -.104 dl! .Ul-i .104 .338 -.445 
119 .lM6 .12'j .7l0 -.~66 213 .1.10 .184 .551 -.800 
120 .003 .116 .440 -.3:'1 t::14 -.11.; .e77 .614 -1.085 
121 .39~ .1':'0:, 1.04b -.131 215 -.ei3 .107 .140 -.593 
122 .31s:t .14H .&ts1 -.116 216 -.Olb .109 .381 .... 417 
123 .210 .139 .ts3. -.188 ell .103 .15b .586 -.752 
124 .2?9 .1,." .74,. -.101 21d -.O/ts .e58 .693 -1.140 
125 .1 '::>4 .1?u .bc~ -.1,!)9 ~19 -.ii) .104 .169 -.586 
126 -.052 .113 • .;4'j -.1t11 ceO -.045 .102 .314 -.383 
121 .OI:iO .1le .630 - •. 31 1 lCl -.011 .113 .352 .... 600 
12~ .Of)4 .0'" .4il -.2':>7 c22 -.1)1 .169 .438 -.857 
129 .014 .oc,,", .391 -.264 2e) -.218 .10b .148 -.561 
130 .051 .l(;~ .)7b -.1.92 2~4 -.Oil .104 .312 -.357 
131 .033 .1ft'j .5':S~ -.c~2 2i5 -.OOd .106 .348 -.378 
132 -.017 .1t:fl • 4 'lit -.'::>'i2 cib -.051 .108 .321 -.538 
133 .032 .u<,,' .4nb -.tb4 eeT -.013 .11b .459 -.443 
134 .121 .If 1 .5c.; -.176 2ik -.01'j .107 .543 -.409 
135 .lb7 .lC.:~ .!:)1=,6 -.lb~ 2~9 .0.1,. .ll'l .438 -.476 
13b .157 .0 .. 9 .54 .. -.116 230 -.OU4 .107 .351 -.421 
137 .107 .1J;"y • "It'l -.cti4 .Jol -.)41 .119 .055 -.190 
13M -.026 .'J'-II .30e:: -.42d 302 -.303 .122 .114 -.A31 



~INO EN6INlEHINb STUOY Of PHASE ONE.BLOCK 141.0ENVER.COLORAOO 
COM· IbURU ION 1 WINU OIRECTION=J45 

PRESSURE I14EAN ~.·S MAXIMUM MINIMUM PRESSURE MEAN RMS MAXIMUM MINIMUM 
TAP PRESSU~E PHESSU>(E PioIESSURE ~Rt:SSURE TAl-' PRESSURE PRESSURE PRESSURE PRESSURE 

NUMftER COEFFICIENT COF.F f I C II::.IIiT Cut.FF ICU.NT COEFFICIENT NUMKER COEFfICIENT COEFFICIE'NT COEFFICIENT COEFFICIENT 
303 -.35& .19..1 .111 -1.4 .. 1 341 -.1 CI~ .15~ .398 -.895 
304 -.417 .1~~ .045 -1.u50 342 -.355 .202 • 255 -1.06 • 
305 -.391 .112 -.011 -.726 343 -.594 .15& .021 -1.2.5 
30& -.353 .11~ .0:3b -.ll1 344 -.&1S2 .161 -.105 -1.276 
301 -.315 .113 -.011 -.HOU 401 -.351 .10~ .031 -.687 
30R -.382 .10~ -.O(::b -.136 402 -.382 .106 -.007 -.170 
309 -.421 .1(11 -.Obl -.164 40·3 -.382 .108 -.052 -.182 
31U -.421 .111 -.ObO -.893 404 -.4eo .131 -.012 -1.061 
311 -.432 .lo~ -.0-:'5 -.~95 405 - • ..188 • 098 -.07 • -.123 
312 -.4"" .109 -.002 -1.~OO 40& -.4..19 .119 -.026 -.815 
313 -.423 .101 -.04~ -.181 401 - ... ~5 .103 -.100 -.192 
314 -.392 .106 -.02& -.-'26 408 -.453 .110 -.105 -.884 
315 -.4"2 .1lK .0211 -.·U3 409 -.404 .108 -.119 -.863 
316 -.501 .ll~ -.021t -1.005 410 -.4et2 .120 -.0&4 -.979 
317 -.537 .123 -.120 -1.014 411 -.485 .119 -.093 -.925 .... 

<:) 

318 -.532 .J.70 -.02'1 -.~33 412 -.505 .12~ -.157 ".963 CJiI 

319 -.497 .11tt -.0~6 -.~55 413 -.5111 .120 -.116 -.998 
320 -.438 .112 -.061 -.02& "14 .... ~411 .146 .011 -1.039 
321 -.427 .14" .131S -.~64 415 -.543 .132 -.131 -1.025 
322 -.441 .13~ .20u -.9&1 416 -.511 .139 -.159 -1.360 
323 -.5.4 .12'1 -.Obi -.971 411 -.588 .152 -.128 -1.329 
324 -.592 .J.7fi -.20~ -1.014 418 -.569 .183 .126 -1.248 
325 -.551 .123 -.11'1 -1.01'1 419 -.61'1 .1M) -.114 -1.33" 
326 -.525 .11.; -.120 -.9')9 420 -.714 .184 -.012 -1.593 
321 -.2"2 .14U .170 -.82& 421 -.4C!1 .207 .259 -1.065 
328 -.299 .1 .. 0 .l~~ -.897 422 -.272 .186 .328 -1.174 
329 -.4~7 .140b .005 -.91et 423 -.394 .207 .178 -1.139 
330 -.619 .140 -.011 -1.11b 424 -.424 .252 .330 -1.336 
331 -.61Ft .131 -.224 -1.2£11 42~ -.081 .139 .411 -.737 
332 -.6<;? .137 -.1<';8 -1.151 426 -.Ooet .114 .326 -.647 
3j3 -.0&4 .12~ .340 -.55!> 4t!7 -.320 .19. .183 -1.060 
334 -.104 .120 .424 -.b41 428 -.4J!> .l1:J7 .283 -1.605 
335 -.2!>6 .1"'~ .2"~ -.~76 42\.# -.050 .124 .461 -.654 
336 -.489 .20~ .llt! -1.2(::1 4JO -.001 .121 .530 -.666 
~37 -.713 .1"4 .01'1 -l.bAH 501 -.301 .134 .133 -.788 
338 -."tt3 .159 -.2j..1 -1.31)6 502 -.30tS .124 .021 -.969 
33~ -.102 .LU .34J -.b2" SU3 -.41d .138 -.005 -1.110 
340 -.115 .132 .386 -.61,> '>04 -.4':>8 .162 -.040 -1.374 



wINO EN6IN~fHING ~TUOY Of PHASE ON~.~LOCK 141.0ENVE~.COLOR~DO 
CU~FIbUH_ liON 2 II IND DIRECTIO .... = 0 

PRESSURE MEA,.., kM~ MAXIMUM MINIMUM PRt.~SUHE MEA .... HfootS MAX IfootUM MINIMUfoot 
TAP PRESSUHE' i-J~E.S~UkE. i-JRESSUHE PRtSSUHt TAP PRESSURt PHESSUHE PRESSURE PRESSURE 

NUfootBER COEFFICIE~T COEFFICIENT COEFFICIENT COt.FFICI~""T NUMHEk COt.Ff ICIENT COFFf ICU.NT COEFFICIENT COEFFICIENT 
101 .3~A .1HO .tl7~ -.339 lJ9 .00'" .103 .473 -.381 
102 .091 .132 .4"'0 -.34H 140 .041 .101 .399 -.351 
103 .Od1 .131 .ltd3 -.Jttl 141 .0bJ .106 .404 -.37~ 
104 .006 .124 .lt9~ -.3k5 142 .O~t .10~ .448 -.346 
105 -.025 .10." .37~ -.418 hJ .Ob7 .116 .497 -.311 
106 -.115 .107 .271 -.466 144 .0~1 .124 .517 -.353 
107 .430 .161 .89b -.260 201 -.009 .121 .413 -.418 
10~ -.ObO .104 .2Ci~ -.41H 202 .004 .120 .396 -.461 
109 .41H .17~ .963 -.413 203 .21& .141 .115 -.211 
110 .302 .131 .6HO -.132 204 .341 .1'il .962 -.573 
111 .219 .11~ .573 -.174 205 -.OMt .111 .378 -.429 
112 .13e; .11~ .52'i -.216 ~Ob .4~2 .196 1.032 -.634 
113 .079 .109 .43f- -.309 207 -.112 .10~ .311 -.459 
114 -.079 .10~ .244 -.492 20b .034 .122 .503 -.354 
115 .449 .151 1.007 -.1f,9 20~ .28H .139 .733 -.249 ~ 

116 .281 .12J .72t -.074 210 .410 .19M .951 -.584 0 
~ 

117 .211 .ll~ .6!)1 -.111 211 -.1~9 .099 .133 -.553 
11d .115 .10b .5~2 -.tll 211 -.04"1 .106 .319 -.416 
119 .050 .108 .420 -.302 213 .20b .134 .615 -.241 
120 -.096 .10d .23~ -.~55 214 .3~1 .tlO .927 -.591 
121 .361 .1~4 • til 9 -.2b~ 21~ -.3~'" .093 -.061 -.681 
122 .206 .12H .b50 -.t69 216 -.1t40 .0~3 .153 -.481 
123 .165 .121 .5A." -.29~ 217 .124 .123 .654 -.273 
124 .071 .111 .494 -.292 llts .263 .1~6 .923 -.702 
125 .006 .112 .45~ -.3e'" 219 -.361 .le4 .118 -.811 
126 -.155 .111 .364 -.50j 120 -.lHb .11~ .219 -.615 
121 .033 .149 .587 -.115 221 .Ob1 .140 .577 -.350 
12H .03A .101 .4b4 -.306 222 .141 .20~ .A84 -.610 
129 .035 .098 .3~1 -.j02 2L'3 -.3H2 .113 .114 -.~01 
130 -.021 .U9~ .jO~ -.362 ce4 -.1/~ .111 .273 -.523 
131 -.068 .099 .283 -.411 leI;) .041 .139 .511 -.322 
132 -.1t15 .09", .160 -.485 2~b .113 .161 .652 -.331 
133 -.005 .109 .334 -.~36 221 -.091 .111 .346 -.479 
134 .OIf, .09:' .357 -.2bU 22B -.243 .105 .090 -.661 
13S .035 .099 .394 -.29U 2e'" .112 .12H .584 -.273 
136 .018 .101 .420 -.323 2JO .121 .138 .654 -.2~6 
131 -.029 .09H .3tt3 -.3&1 301 -.4Hb .12~ -.066 -1.010 
13R -.It.l4 .09~ .220 -.54~ 302 -.496 .1~1 .096 -2.161 



-INO ENGINEEHING STUOY OF PHASi ONE,8l0CK 141.0ENVEw,COLOPAOO 
CONF IGUHA lION 2 WINO OIwECTlON= 0 

PRESSUHE MEAN HIIot~ MAXIMUM MINIMUM PRESSURE ME-AN RMS IIotAJ(IMUM MINIMUM 
TAP PRES~UHE PHI:.SSlJHE iJRESSUHE' P~t::SSUHE TAP J.JHESSlJHt. PRESSURE PwESSUR£ PRESSURE 

NUhIIAEH COfFFICIENT COEFFICIE.NT COE.FFICIENT COtFFICIE-NT NUMAER COEFFICIENT COE.FFICIENT COEFFICIENT COEFFICIEIIIT 
303 -.516 .148 -.06b -1.41J 341 -.241! .134 .276 -.79'" 
304 -.519 .111 -.074 -.~67 34l -.4/'J .1 'J6 .271 -1.041 
305 -.524 .OA4 -.241 -.831 343 -.btU .1!)~ -.230 -1.398 
306 -.4K9 .08b -.ld6 -.772 J44 -.7~0 .1~!) -.162 -1.378 
)07 -.489 .100 -.116 -.~J8 401 -.467 .094 -.162 -.770 
308 -.~OO .085 -.22!) -.H20 4U2 -.4Hb .094 -.179 -.807 
309 -.531 .103 -.190 -.~30 403 -.4/b .09ts -.148 -.789 
310 -.540 .09d -.219 -.S9l 404 -.411 .103 .060 -.91 ... 
311 -.549 .09!) -.26~ -.919 405 -.4!)1 .Ob9 -.030 -.742 
312 -.546 .095 -.26~ -.'HO 40b -.4tf4 .093 .039 -.791 
313 -.541 .094 -.211 -.846 407 -.4bO .Ots9 -.023 -.742 
314 -.509 .094 -.18ts -.d03 40ti -.419 .092 -.097 -.845 
315 -.5~1 .101 -.077 -1.O6~ 40~ -.48b .093 -.151 -.828 
31b -.554 .10J -.173 -.892 410 -.S(U .091 -.155 -.877 
317 -.564 .103 -.212 -.'HO .. 11 -.4/~ .095 -.165 -.800 -318 -.5~S .10l -.195 -.899 4ll -.49~ .094 -.153 -.810 0 

VI 

319 -.533 .100 -.182 -.tf90 413 -.514 .09t4 -.155 -.863 
320 -.534 .u98 -.24~ -.tHl 414 -.!).:50 .112 -.104 -1.086 
321 -.443 .122 .009 -.903 41'.) -.547 .10!) -.046 -.875 
322 -.503 .120 .OO'J -.932 416 -.5b1 .10b -.074 -1.028 
323 -.586 .111 -.221 -1.002 411 -.!)94 .110 -.128 -.951 
324 -.652 .121 -.~13 -1.096 418 -.622 .140 -.181 -1.285 
325 -.590 .119 -.151 -.9S4 419 -.::'61 .11~ -.230 -.965 
326 -.554 .111 -.131 -.949 420 -.519 .112 -.244 -.986 
321 -.411 .13b .Olla -.dl~ 4irH -.bOO .12~ -.137 -1.046 
32~ -.411 .120 .02b -.ttllt 422 -.6b~ .174 -.112 -1.513 
329 -.473 .121 .0~1 -.tHl 423 -.!)ts~ .131 -.086 -1.160 
330 -.bt:!J .13..:S .O2l -1.014 4~'+ -.bOO .130 -.218 -1.239 
331 -.r-t:!9 .131 -.234 -.l.l07 4~~ -.5tsl .15.:5 -.144 -1.176 
332 -.631 .12tt -.23C: -1.100 42b -.469 .ISl .lU2 -1.469 
333 -.39,+ .129 .04b -.tf40 411 -.~9l .136 -.}42 -1.211 
33,+ -.369 .129 .2r-l -.dOl Itl8 -.595 .143 -.lIt8 -1.355 
3.:5::' -.lM'; .138 .26!) -.~49 '+l9 -.!)Ots .152 .0bO -1.046 
336 -.533 .20b .33!) -1.1bd 4.:50 -.39~ .20ts .218 -1.339 
'337 -.133 .173 -.208 -1.~14 501 - • .,..!)4 .149 .010 -.982 
338 -.b77 .1~9 -.182 -1.b03 502 -.41~ .llb -.061 -1.161 
331:tl -.352 .13.3 .221 -.150 !)OJ -.5lib .13l -.Its1 -1.248 
340 -.308 .138 .25,+ -.131 ::'04 -.bOO .1S!) -.042 -1.819 



WINO ENGINEEHING STUOY Of PHASE ON~,8LOC~ 141.0ENVtR.COLO~AOO 
CONflbURATION 2 WINO OIRECTION= 15 

PRESSURE ~EAN k~S "'AJ(IMU~ MI""I"'U~ P~ESSU~E MEAN H,..S "'AXIMUM MINIMUM 
TAP PRESSUHf PRESSURE PRESSUHt PRESSURE TAP PRESSURt:: PRESSURE PRESSUHf PRESSURE 

NUMBER COEFFICIENT COEFfICIENT COE.ffICIt:NT COt.FFICIf.NT NUMMt:.H COfffICIENT COEFfICIENT COEFFICIENT COEFFICIENT 
101 -.275 .l44 .391 -1.094 139 -.Ol:lO .110 .2l7 -.500 
102 -.016 .114 .30~ -.1ll:l 140 -.O~O .093 .186 -.393 
10J -.051 .llb .330 -.44~ 141 -.Ob~ .0':13 .261 -.369 
104 -.121 .115 .231 -.535 142 -.OJ1 .094 .278 -.395 
10::; -.139 .113 .269 -.525 14J -.ul0 .099 .251 -.403 
106 -.1~3 .112 .190 -.539 144 -.ll~ .102 .237 -.508 
107 -.175 .2b4 .b03 -.1.033 201 .lItb .141 .b57 -.339 
10~ -.170 .110 .205 -.'539 202 .21l:l .152 .716 -.22& 
109 -.092 .~84 .747 -.1.001 e:!UJ .40b .lb9 .912 -.192 
110 .078 .110 .49b -.942 204 .~Jd .181 1.095 -.Ob3 
111 .034 .103 .371 -.3bl c05 .Odd .132 .596 -.373 
112 -.035 .102 .315 -.352 20b .5d4 .174 1.204 .088 
113 -.Obl .10~ .408 -.452 l07 .011 .1~9 .452 -.395 
114 -.lb2 .105 .244 -.~tH 208 .i!J1 .144 .675 -.285 
115 .025 .266 .715 -.911 209 .4bJ .lb4 1.021 -.009 .... 
llb .Obl .llb .508 -.259 2.10 .551 .178 1.129 .045 

0 
Q\ 

117 .033 .10':1 .4b4 -.290 211 -.1~8 .113 .251 -.608 
118 -.046 .104 .34':1 -.366 212 'Ubl .122 .458 -.316 
119 -.077 .10b .320 -.422 213 .324 .149 .802 -.149 
120 -.182 .097 .121 -.481 214 .483 .180 1.077 -.124 
121 .094 .18':1 .630 -.15':1 215 -.3bU .099 -.038 -.707 
122 -0.000 .102 .31)"1 -.J15 21b -.194 .098 .10b -.542 
123 -.007 .100 .318 -.J08 211 .182 .121 .b48 -.20b 
124 -.047 .09., .28~ -.339 218 .411 .182 1.050 -.495 
125 -.0..,3 .099 .244 -.J95 21"1 - •• 04 .129 .131 -.861 
12b -.200 .09d .117 -.510 220 -.272 .122 .242 -.664 
121 -.Ob1 • 1 tie:! .444 -.7k4 l21 • Ole:! .145 .55b -.413 
128 -.012 .095 .244 -.421 2~2 .ltSi; .201 .90b -.438 
129 -.O!lS .09b .298 - •• 35 ~t!J -.413 .llb -.038 -.845 
130 -.102 .096 .22e -.471 224 -.2bO .109 .099 -.598 
131 -.127 .O9~ .232 -.496 2 eo;, .022 .121 .495 -.395 
13e -.215 .101 .111 -.515 2~6 .lb7 .lb4 .824 -.384 
13l -.OR4 .131 .295 -.708 217 -.lle .125 .314 -.551 
134 -.085 .090 .234 -.352 2e:!~ -.331 .111 .034 -.120 
135 -.078 .08':1 .234 -.369 2i!.1:* .1lb .139 .662 -.231 
136 -.0'.16 .095 .200 -.37b 230 .1';)0 .151 .788 -.24" 
131 -.126 • 095 .11b -.lt4 • 301 -.~lb .151 -.131 -1.294 
138 -.231 .098 .171 -.':)31 30l -.54J .149 -.071 -1.121 



wINO ENGINEEHING ~TuOY OF P"ASE ONt.~LOCK 141.0~N~ER.COlORAOO 
CONFlbUHAllON 2 WINO OIRECfIO~= 1~ 

PRESSU~E "4E.'" W"'S MAXIMUM MlPdMUM PHt:.SSUHl MEAN RMS .MAX IMUM MINIMUM 
UP PRESSUHF P~E~SUHE PtlESSUH£ ~RESSURE TAP PHESSuRE PRESSURE PHESSURf PRESSURE 

NUM~f:.R COEFFICIENT COEFflCIE.NT COEFfICIt.NT COtFFICU:.NT NUMht.R COEFFICIENT COEFFICltNT COEFfiCIENT COEFfiCIENT 
303 -.5~3 .12!:» -.OJt.' -1.077 341 -.311 .lJ4 .257 -.793 
304 -.~b4 .11lt -.176 -1.00) 34l -.44!) .1S. .262 -1.066 
305 -.562 .09'# -.226 -.930 343 -.6..$'# .162 -.108 -1.271 
306 -.5i!2 .100 -.15b -.892 344 -.101 .17!:» -.233 -1.823 
301 -.563 .13b -.1~1 -1.116 401 -.4~1:t .101l -.lS6 -.871 
30d -.!:»34 .101 -.ltt5 -.'HO 40;! -.41i .101 -.IS. -.R40 
309 -.5bl .123 -.IS6 -1.021 40..$ -.41b .113 -.063 -.954 
310 -.~~9 .111 -.208 -.'.I8~ 404 -.502 .110 -.088 -.854 
311 ".Sb1 .1l1 -.1941 -1.086 405 -.4!:»8 .101 -.103 -.784 
31~ -.564 .111 -.199 -.991 406 -.50'.1 .106 -.105 -.867 
313 -.5b4 .104 -.183 -.'#60 401 -.4!:»'1 .099 -.115 -.801 
314 -.S34 .104 -.154 -.901 408 -.468 .O91l -.144 -.847 
315 -.534 .121 -.050 -.'171 409 -.479 .100 -.095 -.928 
31b -.!:»9C; .120 -.15b -1.031 410 -.506 .104 -.168 -.945 
317 -.601 .123 -.081 -1.025 411 -.45::; .104 -.039 -.959 
31B -.b03 .12 .. -.242 -1.i11 41i! -.463 .105 -.063 -.9cH 

~ 

319 -.574 .121 -.217 -1.542 413 -.48b .107 -.115 -.951 <:> 
"-.J 320 -.5bl .10tS -.If':!! -1. OMS 41'+ -.~11 .115 -.156 -1.Z23 

321 -.472 .140 .056 -1.023 41~ -.41l0 .112 -.146 -.861 
322 -.~41 .13) .054 -1.0'13 416 -.!)03 .1l1 -.151 -.886 
3Z3 -.613 .131 .0.1 -1.1~'I 417 -.~26 .1l4 -.121 -.903 
32'+ -.6~4 .1.~ -.tt03 -1.188 41d -.!:»47 .1.1 -.018 -1.118 
32~ -.615 .131 -.lH 1 -1.086 419 -.41l5 .12i -.068 -1.041 
326 -.510 .12" -.li4 -.':178 4c:!0 -.51i .123 -.068 -1.099 
321 -.31l2 .14" .01'1 -1.000 4c:!1 -.!:»)5 .134 -.088 -1.077 
328 -.435 .14'" .04~ -."181 412 -.561 .1/9 .051 -1.51'+ 
329 -.4~O .145 .Oltt -1.046 423 -.511 .124 -.105 -.908 
330 -.h04 .141 0.000 -1.131 414 -.~1'1 .128 -.124 -.942 
331 -.f.,bl .15 .. -.210 -1.296 4lS -.!:»19 .138 -.139 -1.045 
332 -.5~9 .141 -.1&'1 -1.113 416 -.!)ll .182 .144 -1.262 
33J -.4ul .140 .10b -1.628 417 -.~Ol .134 -.121 -1.033 
334 -.371 .121 .O'#!:» -.dOti 4c:!~ -.~01 .133 -.134 -1.045 
33~ -.350 .13~ .O1~ -.883 4c'# -.41b .13'1 -.068 -1.025 
336 -.515 .193 .231l -1.u80 4,jO -.4/4 .18l .081 -1.243 
337 -.142 .175 -.2i. -1.506 501 -.~84 .1 .. 9 .156 -1.116 
338 -.6H5 .1t-'I -.20..$ -1.!)~2 ~O2 -.~tt3 .134 -.059 -1.134 
33~ -.352 .13..$ .242 -.'162 ~OJ -.~3J .142 -.076 -1.284 
~40 -.341 .11'1 .la3 -.l1it ~O4 -.~..$O .160 -.041 -1.269 
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~INO ENGINEEPING STU~Y OF P~ASE ONt.HlOCK l~I.OENVEP.COLOPAOU 
CONfIuURATION 2 wINO OIRtCTION= 30 

PRf.SSURE MEAN RtotS MAXIMUM MINIMUM PflE.SSUHE Mt.AN RMS MAXIMUM MINllofUM 
TAP PRESSURE PRESSURE PRfSSUHE "'RES SuRE TAP PRESSUHf:. PRESSURE. PRESSURE PRESSURf 

NUMIjER COEFFICIENT COEFFICIENT COEFF ICU.NT COt.FFICIENT NUMHf:.W COEffICUNT COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.4~8 .167 .117 -1.083 341 -.,t/H .092 .086 -.637 
30. -.'.:.71 .16~ .Ott2 -1.i!.1~ 342 -.3410 .101 .082 -.728 
305 -.631 .146 -.15. -1.16" 343 -.3K2 .135 .055 -.884 
306 -.514 • .l20 -.1'14 -1.171 344 -.30:' .231 .351 -1.480 
301 -.335 .140 .216 -.'i22 ~Ol -.360 .O9~ -.042 -.7.4 
308 -.519 .130 -.lh8 -1.~24 .02 -.311 .09~ -.063 -.735 
30~ -.3UO .12::J .2'.:.6 -.104 40::J - •. 314 .103 -.033 -.739 
310 -.311 .141 .256 -.853 404 .... 310 .104 -.056 -.749 
311 -.425 .164 .24J -.~95 40!::) -.341:S .095 -.058 -.637 
312 -.569 .17~ .1C;2 -1.198 ,.06 -.3/3 .100 -.046 -.718 
313 -.674 .21e .044 -1.645 401 -.345 .09:' -.070 -.649 
314 -.h23 .183 -.101 -1.144 40CS -.]!::)5 .084 -.049 -.616 
315 -.279 .130 .35!::) -.681 4U~ -.36/ .08~ -.010 -.ft90 
316 -.2tJ7 .14e .276 -.'168 410 -.Jle .093 -.053 -.137 
311 -.3::J3 .11U .2q3 -.1192 411 -.34'1 .OtJ6 -.012 -.604 
318 -.447 .lOl .322 -1.1ft2 412 -.3:'9 .081 .007 -.674 -31~ -.575 .l3!::) .371 -1.848 413 -.3~3 .O~O .012 -.693 0 

10 320 -.643 .l3b .001 -1.713 414 -.3t1'1 .096 .070 -.723 
321 ".2~5 .1O!::) .079 -.033 415 -.311 .092 0.000 -.614 
322 -.278 .10b .090 -.692 416 -.3lb .092 .012 -.621 
323 -.2'16 .115 .16:' -.805 417 -.3:'6 .102 -.023 -.679 
324 -.361 .142 .375 -.'il59 418 -.40tJ .121 .009 -.981 
325 -.442 .151 .4h3 -1.14~ 419 -.326 .09~ .035 -.637 
326 -.436 .1bO -.001 -1.608 4eO -.3J1 .095 .019 -.711 
327 -.2en .101 .060 -.613 421 -.3j5 .103 .130 -.73'1 
328 .... 294 .104 .176 -.b02 422 -.361 .113 .056 -.742 
329 -.l91 .101 .UH -.b26 4lJ -.le8 .094 -.009 -.637 
330 -.321 .10~ .01'1 -.1~4 424 -.3,jl .4194 -.00'1 -.660 
331 -.402 .131 .011 -.~3~ 42'.:. -.340 .094 -.023 -.649 
332 -.4:'2 .171 .029 -1.109 4t6 -.J~J .102 -.007 -.931 
33,j -.280 .0~9 • Uti,. -.~~4 4e7 -.324 .094 -.014 -.716 
33" -.214 .091 .040 -.~HO 4cto' -.;"23 .0~4 -.023 -.h97 
335 -.2H6 .O'ld -.004 -.:;~9 429 -.312 .09!::) -.016 -.718 
33b -.312 .10e .161 -."tJl 4JO -.JJe .103 -.005 -.763 
331 -.359 .1l!:» .247 -.906 !::)OI -. ·7419 .131 -.213 -1.427 
J31:i -.301 .l6e .673 -1.4'i:J !)O2 -.b:'O .eUS .172 -1.200 
339 -.2td .091 .051 -.5#'2 503 -.JOI .123 • lOr; -.702 
340 -.2tJ4 .091 .093 -.589 ~O" -.261 .137 .281 -.732 



... 
wZ 
2W 
~-~~U.~~~oo~~~~~_~.NZN ... ~-~~~~~n~z~~n~_~o~o~ 

1~_.o~~QO~~~~~~"'-~~~~~Nn.~NnN~.-N~~.N~~~. ~~~~_oo ___ ~ ___ ~NN_~"" __ N ___ N_--~- ___ .... ____ _ 

o ~~ ••••••••••••••••••••••••••••• • •• • ••••• 
o Cl 1oL' 
'II C 
0: U 
o 
-' o 
U ... 
• i,&,IZ :x 2;.&,1 

i.&.I z~-m.~~~.~OO~-~~~~Q~.~Q~ •• no~'~~-~O~.OQ~~ 
> 'It~U--"~~~~~~~~O~~.~~.~Q-~~~.,~o-~--N~~~~ 
~~ i.&.I~_N~-""-_~ •• ~~~_N~~~~-O.~N-n~NN~~~N~NNN~"" 
~. ~ W~ •••••••••••••••••••••••••••••••••••••• 
o (k' ~ • , • I I I I •••• t • I I • t • It. I I I I I I I 

• II ~ "'" -Z 0 
.0 U 
~-.... "" "'U .% % 
U~ J ItoJ 
OX ~Cl~~O-~~.-~~.~~~~~Q-~~.~~~~~O~Nn.~~-~~O-N 
-' - ~ 4: I. ~ ••••• 0 0 ::I ::I ::I ::I 0 ::I 0 ~ _ .... - .... ~ ............... N N N ~ ~l N ~ N ~ N ~ 0 ::I 
~O W .... J------NNN~N~N~NNN~NNNNNNNN~NNN~NNNN~~~ 
• 0. Z .tJ"" 0. ZZ 
0-.. 
loLl ... 
~ wZ 
'It Z'l:1.tJ 
:tN ::>~-
Cl Z~Uo~.'N~ND.-~Q~DD.~N~~»~~-~~--.~.~~~--~-

Z -v.-QNn-.n-~~~n.~¢_~~.~Q~~~-~~Q~~~n--~-.N~ 
~O Zi.&.lloL~-N~~D.~-~N»~n~.~~~D~~~D~n~~~~~~~~~~n~ 
0'" ... 2~ •••••••••••••••••••••••••••••••••••••• 

J: ~ ... -~~ I. I ..... --- I t ' ''- t •• t .......... I I • t I •• I • t I 
,. COl. I •• • • I t I 
:)% U 
::>::> 
.... (,1) 

~-~ ... 
J:)% 1toJ% 
%0 Z%1toJ 
-U ::>::> .... 
% .~U~~-~-~NN-N~.~~~~-N~--~~.o::l.nD~N-n~~~~~ W -~-.~~C~.~-~ .. ~~.~~~D.N.~~~.~~~.~.~~-~~_~ W ~i.&.I~NQNNNNNNN-~NNNnNN~N_. __ O __ N ... ---Q.N-::I-Q 
% C ~1oL •••••••••••••••••••••••• • •••• • •••••••• 
.... % ~ "'" t I. 
\l) C 
% U 
w 
o 
Z ... 
... wZ 
II 'XW 

.-::>­
~~U-~~~~~.~nN~.~~~OQ~_.O.O~-D~~D::IO~4DNNN~ 
1.~-na-~n-.~_~_.N_~~.C-QNN_~~~._OQO~~_o~~~ %~~--N----_NNN ___ ~N- ___ N __ QOO _____ O ___ OQO 

'X lAo. • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • 
'l.1.I.i 

C 
U 

.... 
I.I.iZ 
2 loLl 

%~-~~~~-~~~~_~~C~C.~CNN~Q~.-NNN~NNN~MNN~~ 
C~UN~Q. __ N~ •• n-~~QQQQ~_~_~_Q~N_~OQ.~NQ::I~N 
~~-~~.N~N~N~~nN-_~.NN_NNN-NNNNN-NN~NNNN_N 
2. LaJ..... • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Cl IoL • • • I • • • • • I • I • • • • I • I • I I I • I I • • I • • I • • I • • I 
a~ 

o 
U 

w 
a: % 
.-::> loLl 
~~~-N~.~.~~~Q_N~.~~~~~Q_~~.n~~~?Q_~~.~.~~ 
~4:ZQQQOQQQQQ __________ NNNNNNNNNNn~Mnn~~~n 
W~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

a: % 
Cl 



_INO ENGINEEHINb ~TUUY OF P~ASE ONt,HLOCK 141.0EN~EH.COLORAno 
CONF IbUKA lION 2 .1~U Ul~ECTlON= 4~ 

PRE'SSUkE MEA"1 1'("'5 MAXr"'UM MINIMUM PRESSUHE "'t:.AN W",S "'AXIMUM MI .... IMUM 
TAP PRESSURE tlRESSlJWE PRESSUwt. Io'Rf::SSlJRE TAP PRt.SSUWt. PWESSURE PRESSURE PRESSURE 

NUMIiEQ COf FF lCIE"JT COt.FFICIt .... T COEFFICIEIIJT COEFFICIENT IIJUMIiER COEFFICIt:NT COfFFICIt: .... T COEFFICIt::NT COEFFICIENT 
303 -.2~1 .171 .422 -1.118 341 -.c84 .Ott~ .017 -.599 
304 -.363 .~Sb .~07 -1.706 34c -.l"l:J .oal .026 -.585 
30'!! -.771 .2bM .212 -it.178 J4.1 -.317 .0~7 -.037 -.769 
306 -.777 .1""1 -.14b -1.4liO 344 -.363 .1l~ .048 -1.221 
307 -.23'5 .12~ .317 -.710 401 -.-,66 .102 -.OO~ -.735 
308 -.7"10 .1 Qe -.19'i -1.dO,. 4U2 -.JI,. .099 -.044 -.714 
309 -.273 .11l .210 -.61" 403 -.3'1l .U9~ -.03~ -.731 
310 -.238 .J.ltt .2~0 -.&&0 4U4 -'.3~7 .0~3 -.119 -.709 
311 -.26? .14e .3it~ -.b'j~ 40~ -.-""i .094 -.077 -.672 
312 -.2&9 .J.9& .301 -J..l50 40& -.::Uilj .09J -.103 -.726 
313 -.5'58 .32tt .330 -1.71~ ,.07 -.371 .0ge -.075 -.702 
314 -.837 .:JO'; .Ohtt -it.lcb 408 -.31j~ .092 -.072 -.730 
315 -.322 .150 .HH -1.07:J 4U"i -.401 .092 -.056 -.714 
31b -.2M7 .llb .19" -.&79 410 -.J9t; .09~ -.012 -.840 
317 -.297 .122 .22J -.d32 411 - • .111 .081$ -.100 -.646 
318 -.311 .141 .lQ7 -1.053 412 -.31b .U88 -.063 -.693 .... 
319 .... 378 .21~ .3~O -l.;UT 413 -.419 .U95 -.098 -.793 .... .... 320 -.b96 .312 .181 -it.l1T 414 -.43«; .110 -.114 -.891 
321 -.297 .10,. .070 -.&9~ 415 -.343 .U93 -.019 -.639 
322 -.30'5 .100 .11& -.734 41b -.3~3 .094 -.033 -.642 
323 -.33'5 .104 .17'1 -.162 417 -.3&0 .O'i~ .019 -.b46 
l24 -.3b4 .10~ .14& -.103 418 -.409 .135 -.021 -1.171 
325 -.3HO .Hi! .04b ".69~ 419 -.3bb .103 -.0&1 -.756 
326 -.4.1 .154 .035 -1.~27 4itO -.31e .104 -.049 -.770 
321 -.323 .101 .103 -.&84 4el -.3bb .104 -.014 -.716 
32d -.3.32 .0'14 -.057 -.701] 422 -.:J~J .10ts .128 -.141 
329 -.324 .094 -.033 -.&,.0 423 -.3&'; .09ts .021 -.101 
330 -.331 .09~ -.o:n -.b49 424 -.3~'i .09H -.014 -.712 
331 -.34q .096 -.033 -.lH9 42~ -.3~~ .100 .0~8 -.712 
332 -.318 .111 -.042 -.l.26~ 4?& -.3b~ .104 .096 -.835 
333 -.321 .111 .Ots~ -.~37 4it7 -.3~4 .103 -.026 -.721 
334 -.316 .Oc.~ -.013 -.795 42d -.348 .10~ -.026 -.777 
135 -.317 .II"'~ -.024 -.73& 4it9 -.341 .102 -.028 -.721 
33b -.3lA .OY2 .072 -.b7J 4.;0 - • .14'1 .102 -.012 -.&71 
337 -.340 .OYts .11b -.7111 501 -.tsit1 .lb1 -.l03 -1.507 
338 -.351 .10ts .04t -.8M1 ~02 -.806 .11;)2 -.3~O -1.367 
334 -.310 .Oq~ .01':11 -.bAd ':)03 -.IMb .14J .413 -.712 
340 -.299 .OkH 0.000 -.bld 50,. -.145 .173 .548 -.698 
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WIND ENGINEEHING STUDY Of PHASE ONE.bLOCK 141.0ENVER.COLOk.oO 
CONfIGU~ATIDN 2 ~INO OI~ECTION= &0 

PRESSURE ~EAN ~MS "'.l(I~U'" MINIMUM PRESSURE MEAN RMS MAXIMU'" MINIMU~ 
TAP PPESSURf. PRESSURE PRESSURE .,RESSURE TAP PI(E~Suj.JE. PHESSURf PRESSURE PRESSURE 

NU~RER COEFFICIt::NT COEFFICIENT COEFFICIENT COt.FFICIENT NU"b~R COEfflCltNT COFFfICIENT COEFFICIENT COEFFICIENT 
303 -.280 .10& .041 -.1':32 341 -.3q~ .101 -.016 ".736 
304 -.30? .120 .1515 -.9b& 342 -.Jllts .091 -.085 -.714 
305 -.511 .i2J .19'1 -1.~01 34j -.38b .099 -.101 -.683 
306 -1.013 .l36 -.23. -~.316 344 -.3H4 .095 -.018 -.734 
307 -.223 .114 .26J -.&20 401 -.3&0 .111 -.005 -.7&3 
308 -.946 .249 .01& -~.113 402 -.3'>& .102 -.001 -.710 
309 -.2HO .10'1 .13& -.&65 403 -.363 .104 .039 -.680 
310 -.2"9 .12& .203 -.72~ 40ft -.3~7 .097 -.019 -.656 
311 -.3~4 .124 .1'3& -.136 40'> -.370 .10~ -.058 -.698 
312 -.3b3 .139 .15& -.94& 406 -.J~l .096 -.016 -.613 
313 -.4~9 .l14 .134 -1.3&J 401 -.390 .09ts -.061 -.165 
314 -.qOl .31tt .51& -~.416 408 -.40':3 .09& -.120 -.802 
315 -.329 .126 .22tt -.147 40'1 -.389 .0915 -.031 -.719 
31& -.35& .121 .143 -.811 410 -.3tt4 .091 -.062 -.687 
317 -.401 .130 .143 -.850 411 -.4~1 .102 -.023 -.969 
318 -.442 .13& .134 -.tt95 412 -.404 .094 -.021 -.851 

~ 

319 -.495 .14tt .223 -1.113 ftl) -.420 .103 0.000 -.890 ~ 
til 320 -.113 .261 .112 -~.224 414 -.4l1 .112 .012 -.895 

321 -.3!;)1 .12'> .136 -.tt79 41~ -.j~8 .100 -.030 -.779 
322 -.39ft .116 .033 -.tSll 416 -.3&b .092 -.069 -.673 
323 -.460 .122 .01& -.8&6 4tl7 -.3H5 .100 -.018 -.809 
324 -.496 .111 -.062 -.91'1 "ltt -.427 .1211 -.060 -1.211 
325 -.509 .108 -.120 -1.131 41'1 -.293 .tl99 .009 -.650 
326 -.557 .119 -.147 -1.0515 "20 -.31J .100 .018 -.693 
321 -.360 .134 .1UI -1.0RO 4~1 -.30'> .100 .016 -.636 
328 -.420 .100 -.01& -.18'> "i!l -.31& .11'> .049 -.772 
329 -.441 .09d -.OStt -.821 4~3 -.l!:»J .102 .116 -.S96 
330 -.412 .091 -.083 -.H4!; "24 -.2&2 .102 .099 -.613 
331 -.480 .093 -.210 -.83'i 42~ -.2!:» 7 .101 .102 -.610 
332 -.503 • 09 1 -.19b -.9f,b 42b -.2(o1b .102 .134 -.599 
333 -.398 .13" .091 -.'i5S 421 -.ltt'J .113 .111 -.636 
33,. -.40S .100 -.Ott5 -.908 42b -.293 .113 .091 -.130 
335 - ... 11 .Oli'> -.OEt3 -.8tH ,.t!."# -.2&.::: .111 .1(019 -.613 
336 -.43A .O@b -.143 -.141 430 -.~&9 .112 .208 -.641 
337 -.422 .090 -.129 -.761 501 -.94H .1&1 -.419 -1.508 
33ts -.412 .091 -.100 -.1(011 502 -.93H .163 -.428 -1.818 
339 -.311A .1Ib -.016 -.928 503 -.lll .149 .576 -.647 
340 -.417 .104 -.Ott7 -.156 '>04 -.11~ .160 .654 -.592 



~INU ENGIN£EHI~G ~TIJUY Of PHASE ONE.8LOCK 141.0ENVtR.COLOHAOO 
CONt" IblJHA J IO~ 2 _INO OlHtCTION= 1~ 

PPF.SSURE MEAN ~MS M~XI"'UM MINIMUM PHESSUR£ MtAN RMS MAXIMUM MINIMUM 
TAP PRESSUwE t-!WI:.SSUkE pf.tEC;SU~E ,",PESSUWE UP PHt.SSUI~t: PHESSURE PHESSURE PRESSURE 

NUMRER COEFFIClENT CO£fFICIt::NT COEFFICItNT COEFFICIENT NU"'HE~ COEFFICIENT COEFfICIENT COEFFICIENT COEFFICIENT 
101 -.480 .10~ -.161 -.886 139 -.386 .140 .191 -.915 
102 -.491 .121 -.123 -.914 litO -.36'J .120 .111 -.740 
103 -.4'12 .131 -.011 -1."2~ 141 -.3~u .121 .208 -.702 
104 -.472 .14~ .116 -1.11)8 14~ -.2"13 .111 .047 -.676 
105 .... 4i4 .14b .O~~ -.ttqb 143 -.210 .10~ .222 -.648 
106 -.3QO .138 .028 -.'J22 144 -.2!:»i .10~ .144 -.608 
101 -.459 .10i -.Oa7 -.IH3 lOl .560 .191 1.281 -.233 
108 -.422 .11H -.026 -.941 iO~ ... JO .166 1.086 -.117 
109 -.493 .09~ -.lRl -.85d cOl .231 .153 .188 -.320 
110 -.498 .101 -.184 -.810 204 .113 .133 .773 -.451 
III -.510 .101 -.194 -.81!:t 20~ .S/6 .209 1.358 -.492 
112 -.511 .102 -.18i -.d25 lO6 .119 .146 .663 -.525 
113 -.482 .094 -.lRO -.111 '07 .34~ .323 1.164 -.769 
114 -.448 .0'19 -.14' -.1308 ~Od .160 .244 .182 -.680 
115 -.521 .114 -.158 -i.~j9 cO~ .0iO .194 .779 -.587 
116 -.552 .106 -.1&;1 -.882 2iu -.138 .166 .484 -.620 .... 117 -.552 .101 -.lR4 -.H7Q ill -.~41 .263 • 650 -.967 .... 

~ 11& -.537 .098 -.180 -.817 iIi -.;!8d .~ll .341 -.900 
119 -.507 .098 -.14~ -.d44 2i3 -.388 .156 .132 -.871 
120 -.4t12 .094 -.013 -.820 214 -.3'19 .131 .050 -.907 
121 -.S~4 .162 -.080 -i .411 11~ -.S8~ .128 -.138 -1.187 
122 -.600 .11i -.22U -i.154 216 -.:'~'J .150 -.041 -1.222 
123 -.568 .106 -.222 -.~74 ic!17 -.543 .152 .028 -1.136 
124 -.519 .10!;) -.1!)6 -.tt84 lId -.~O:, .141 -.017 -1.127 
125 -.4~9 .10l -.073 -.168 21~ -.!)4~ .104 -.184 -.963 
126 -.441 .O'iH -.OO~ -.15~ ic!lO -.~"j .108 -.084 -.961 
127 -.h63 .t!0~ .O8~ -~.461 2t!1 -.!:»i3 .123 -.022 -.993 
128 -.~"4 .12~ -.21!:» -i.OO~ 122 -.~iH .134 -.026 -1.060 
129 ".4h2 .llb -.02b -.'153 213 - ... ~i .0~2 -.188 -.894 
130 -.402 .llt! .(Jl'J -.ttOl cic!4 -.49j .O9!) -.149 -.833 
131 .... H3 .1O~ .Oll -.754 2t!S -.41!:» .103 -.110 -.Q52 
132 -.3~2 .100 -.007 -.6tl! l~6 -.4d5 .12~ -.084 -1.304 
133 -.445 .14J .2 .. 3 -i.345 2t!1 -.463 .0<10 -.136 -.76b 
134 -.400 .128 .14~ -.d4i 218 -.'+8'J .U~~ -.209 -.199 
135 -.3~1 .123 .013 -.191 2~9 -.412 .109 .013 -.747 
136 -.316 .iOH .043 -.740 130 -.461 .12~ .024 -1.054 
131 -.26R .IOi .131 -.5~b 301 -.Olll .118 .361 -.559 
138 -.~41 .104 .201 -.btU 301 -.091 .11'J .3!)b -.531 



wINO ENGINEEWINb STUOY Of PhASE ONE.BLOC~ 141.0ENVER,COLOQAOO 
CONFIGURATION 2 -INO Ol~ECTION= 1~ 

PRESSt..RE MEAN W~S MAXIMUM NINIMUM PRESSUqE MEAN RMS NAXIMUM MINIMUN 
TAP PRESSURE PRESSURE PRESSURE YRfSSURE TAP PRESSUHt:. PRESSURE PRESSURE' PRESSURE' 

NUMIiER COfFFICIEI'-.IT COEFf ICIt:.NT COEFFICIENT COEFFICIENT NU,.ttER COEffICIENT COE'FFICIENT COEFFICIE"4T COEFFICIENT 
30J -.210 .109 .201 -.574 341 -.3':10 .093 -.080 .... R23 
304 -.l~R .109 .214 .... b37 341 -.40l .091 -.043 -.825 
30~ -.3bO .141 .111 -1.25':1 343 -.3'JI .095 -.054 -.818 
306 -.776 .284 .237 -1.fSll 344 -.3':19 .J.02 .011 -.749 
301 -.227 .lttl .25U -1.218 4UI -.377 .10t' -.040 -.818 
308 -.147 .~t'l4 .406 -1.678 402 -.380 .100 -.011 -.690 
309 -.278 .101 .011 -.b50 4U3 -.3'J1 .10l -.066 -.740 
310 -.286 .11!:t .21~ -.704 404 -.31':1 .104 -.007 ".756 
311 -.3b8 .114 .011 -.tsl2 40'> -.401:t .108 -.052 -.768 
312 -.383 .123 .08~ -.'J24 406 -.3dl .104 -.043 -.726 
313 -.462 .1ed -.01~ -.946 401 -.441 .101 -.083 ".853 
314 -.111 .344 • l4fS -1.956 40d -.4"4 .U94 -.125 -.853 
315 -.319 .ll~ .071 -.177 409 -.435 .094 -.121 -.764 
316 -.365 .12b .140 -.814 410 -.423 .094 -.125 -.740 
317 -.442 .130 .039 -.8'J2 411 -.4d8 .102 -.125 -.816 
31t.i -.4tt3 .141 .08U -.896 4Il -.469 .105 -.087 -.842 ..... 
319 -.595 • 163 -.069 -1.22':1 413 -.414 .107 -.144 -.837 ..... 

VI 320 -.143 .29J .192 -2.181 414 -.41J .108 -.113 -.832 
321 -.JhS .116 .01b -.855 41., -.4/U .095 -.177 -.801 
322 -.409 .11b -.024 -.173 41b -.480 .0~6 -.163 -.816 
323 -.4~2 .12" -.095 -1.2&9 417 -.502 .101 -.118 -.834 
324 -.~.,? .12l -.190 -1.0S1 418 -.502 .105 -.109 -1.064 
325 -.5b3 .111 -.203 -.':118 .. 19 -.J!:t5 .103 .033 -.707 
326 -.5Al .110 -.222 -1.\)08 4~0 -.3':14 .106 -.012 -.726 
321 -.3l9 .131 .251 -.840 421 -.431 .115 -.007 -.799 
321:S -.419 .10tt -.091 -.810 422 -.480 .143 -.061 -1.073 
32q -.4bQ .101 -.142 -.tt70 423 - • .!:!4b .101 .Ob9 -.556 
330 -.!:'III .100 -.20J -.'i33 4~4 -.lle. .091 .031 -.fl03 
331 -.528 .O~!) -.225 -.8H5 4~" -.2.,6 .102 .137 -.617 
332 -.!:>J3 .Oq4 -.233 -.tt14 4~6 -.23~ .120 .272 -.~43 
333 -.2',n .134 .164 -.112 "~7 -.18.$ .10!:t .206 -.520 
334 -.-:tl:Sl .091 -.024 -.123 418 -.263 .O~~ .057 -.563 
US -.405 .U~l -.011 -.b78 4.!:!9 -.1C:!4 .123 .J45 -.525 
~36 -.460 .OA'J -.164 -.777 430 -.14':1 .122 .326 -.563 
337 -.450 .Ot''J -.l!:t!) -.771 !)Ol -.182 .110 -.294 -1.442 
33~ -.44} .090 -.123 -.dOl !)02 -.7~'f:J .17b -.272 -1.729 
339 -.325 .121 .0.,0 -1.13b 503 -.090 .142 .425 -.579 
340 -.411 .09., -.ORb -.tS?" !:to 4 -.065 .131 .485 -.567 
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wINO ENGINEEHINr, STUOY OF PMASE ONl.~lOCK 141.0EN~tH.COLOPAOO 
CONf ItJUHA lIu~ C -INO 0IKlCTION= ~u 

PRESSURE MEAN HJoI~ "'AJCI'-OM MINIMUM P~E~SURE Mt.AN HMS NAXIJoIUM MINIMUM 
TAP P~ES~uwE PRESSURE "'RES~UHE PPE.SSUHf. TAP PRESSu"tE PRES~URE PHESSvRF.: PRESSURE 

HUMSE.R COEffICIE"" COEFfICIENT COt::FFICIENT COtFFICIENT NUMIiE.H COEFf ICIiNT COfffICIEt.4T COEFFICIENT COEFFICIENT 
30J -.333 .212 .&31 -1.001 341 -.J91 .100 -.011 -.137 
304 -.2'38 .220 .S ... 1 -.':II2J 342 -.411 .093 -.0&2 -.120 
305 -.2a; , • 19d .S'Its -1.03 ... J"'J -.40b .0'1'" -.Ob9 -.715 
30b -.5"''' .401 .Y14 -~.lSO 3 ..... -.43':11 .091 .... 102 -.797 
301 -.3!:)2 .123 .IS1 -.tH 1 .. 01 -.,39'1 .11!:) -.02" -.A12 
301\ -.tlti4 .371 .4&3 -1.':II9!l ... 02 -.400 .114 -.01 .. -.""0 
.10'1 -.3f)Fl .10J -.Ol!:) -.120 403 -.423 .121 .Ob9 -.8RO 
310 -.41- .122 .022 -.tUlts 404 -.421 .116 .038 -.8RO 
311 -."!l,3 .124 .069 -.ti77 40!l -.401 .104 -.071 -.729 
312 -.436 .12 .. .011 -.891 406 -.40~ .108 -.005 -.842 
3lJ -.483 .130 -.OSS -.981 ... 01 - .... lJ .098 -.095 -.731 
31- -.827 .JbY .113 -~.O83 40d - .... 20 .10b -.07& -.821 
H!l -.372' .10!l -.004 -.151 40Y -.40d .101 -.047 -.790 
316 -.4414 .llb .0bO -.Y99 410 -.40ti .111 -.026 -.878 
317 -.475 .121 -.020 -.':1148 411 -.420 .094 -.057 -.745 
lid - ... 71i .120 -.04& -l.JetS 412 -.416 .096 -.057 -.715 
319 -.!l16 .126 -.ObO -1.111 "13 -."19 .091 -.083 -.783 
320 -.769 .235 -.011 -1.16!l "14 - ... 22 .103 -.080 -.802 ..... ..... 
321 -."16 .110 .01!:) -.i:Jll 41., -.40~ .0110 -.128 -.691 ..... 
322 -.4"15 .112 .002 -.tt3!:> 41b -.'+04 .0113 -.088 -.743 
32J -."'16 .113 -.071 -1.2SJ '+11 -.4~S .101 -.140 -.824 
324 -.~ll .IOb -.188 -.'Hl 418 -.43Y .11 ... -.128 -.973 
32':) -.':;16 .102 -.204 -.'.;Ob 41"* -.3bl .098 -.043 -.729 
326 -.5b9 .11!:> -.21!:) -1.149 420 - •. 310 .104 0.000 -.A07 
321 -.3~9 .1?0 .126 -.d68 '+~1 -.38';) .111 .009 -.833 
328 -.4!l4 .11b -.O"S -.831 "~2 -.403 .131 .071 -1.074 
3211 -.'+70 .112 -.038 -.Y41 "23 - • .12'1 .099 -.014 -.639 
330 -."'13 .1O~ -.O9~ -.f.i92 4~4 -.3~5 .098 .031 -.62Q 
331 -.50h .10b -.lOb -.81):; 4~5 -.J2b .101 .028 -.637 
332 -.0.;39 .O~l -.2bl -.n40 4~& -.3Jtt .11'> .017 -.729 
333 -.408 .12b -.021 -.':1134 421 -.3~1 .09f4 -.012 -.648 
33'+ - ... tS .10J -.093 -.dUb 4t.'b -.326 .09!:) .005 -.670 
3°iS -.43f.i .OCJ!:> -.14h -.162 4~,,* -.JOtt .10b -.00" -.786 
33h -.4,.,1 .OQ2 -.08'1 -.1bd 4JO -.31S .101 -.021 -.771 
337 -.459 .091 -.120 -.1"3 ~Ol -.b41 .J14 .332 -1.990 
33Ji -.4#)2 .091 -.124 -.144 ':102 -.I'i" .288 .312 -1.781 
33Y -.3Hq .11" .040 -.1"1 ':IUJ -.O~K .17~ .715 -.639 
340 -.412 .105 -.024 -.128 !:>O4 -.ObO .182 .&29 .... 622 



WIND ENGINEERIN6 STUDY OF PHASE O~E,BLOCK 141.DENVE~.COLORAOO 
CONflC,UWA lION 2 WINO DIRECTION=10S 

PRfSSURE MEAN HMS MAXIMUM MINIMUM PRESSURE MEAN H~S MAXIMUM MINIMUM 
TAP PRESSUwE PHESSUHE PRESSUHE t-'Re.SSURE TAP PRe.SSUHE PRESSURe. PRESSURE PRESSURE 

NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COt.FFICIENT NUMBER COEFfICIENT COFFFICIENT COEFFICIENT COEFFICIENT 
101 -.3l7 .118 .047 -.dS9 1)9 -.361:t .089 -.010 -.137 
102 -.330 .121 .041 -.8S2 140 -.33d .086 .032 -.651 
10J -.335 .125 .120 -1.069 141 -.J11 .085 -.018 -.613 
104 -.344 .128 .081 -.g93 142 -.30S .086 .... 005 -.647 
105 -.335 .119 .023 -.13f1 143 -.301 .089 -.018 -.628 
106 -.324 .Ilb .03d -.796 144 -.324 .101 .020 -.166 
107 -.316 .lId .171) -.794 201 -.44d .160 .655 -1.007 
108 -.333 .10~ -.OOfi -.712 202 -.382 .199 .611 -.919 
109 .... 325 .102 .047 -.74b 203 -.249 .206 .449 -.932 
110 -.316 .09'1 .OO~ -.674 204 -.216 .164 .511 -.930 III -.323 .092 -.014 -.678 20~ -.1+22 .124 .228 -1.290 
112 -.329 .OQ3 .Old -.66!> 206 -.1"'7 .166 .519 -.753 
113 -.324 .102 .027 -.b44 207 - •• 31 .101 .098 -.866 
114 -.319 .105 .020 -.110 2Ud -.425 .167 .447 -1.000 
115 -.318 .115 .036 -.169 20'" -.213 .184 .541 -.932 
11b -.324 .097 -.02S -.6S6 210 -.lZl .168 .392 -.958 .... 111 -.315 .093 -.Old -.604 211 -.481 .HI1 -.138 -.892 .... 

00 118 -.318 .090 -.023 -.SJfI 212 -.481 .125 -.038 -1.019 
119 -.327 .092 -.009 -.606 2lJ -.414 .146 .343 -.917 
120 -.336 .U92 -.032 -.656 214 -.342 .148 .215 -1.128 
121 -.372 .09) -.043 -.130 215 -.462 .091 -.119 -.813 
122 -.341 .091 -.005 -.680 ~16 -.45U .095 -.151 -.845 
123 -.340 .09U -.011 -.656 211 -.447 .098 -.130 -.802 
124 -.333 .086 0.000 -.611 211:t - •• 50 .121 -.100 -.932 
125 -.J21 .089 .005 -.642 219 -.462 .088 -.164 -.743 
126 -.333 .091 -.043 -.649 220 -.451 .091 -.134 -.847 
121 -.368 .094 .023 -.694 221 -.lt50 .092 -.141 -.196 
128 -.329 .OQ6 O.OOU -.b.2 2~2 -.468 .096 -.132 -.810 
129 -.314 .08'1 -.011 -.5Q2 223 -.4~4 .083 -.177 -.101 
130 -.309 .081 0.000 -.624 2r4 -.43~ .083 -.151 -.692 
131 -.314 .U8ts -.03b -.608 225 -.43'1 .086 -.126 -.111 
132 -.3~5 .09~ -.009 -.665 226 -.44,. .087 -.119 -.168 
133 -.405 .OR8 -.071 -.b'J9 227 -.440 .084 -.UH -.138 
134 -.361 .08'" -.020 -.6Q6 22d -.41b .082 -.141 -.702 
13S -.334 .088 -.Olts -.b'JO 2t!!9 -.I+t!!fI .084 -.162 -.707 
136 -.3l7 .08'" -.036 -.762 t!!)O -.4lli .082 -.114 -.713 
131 -.298 .091 .060 -.126 JOI -.44~ .129 -.043 -.943 
138 -.312 .091 .104 -.694 302 -.414 .120 -.021 -1.049 



wiNO ENGINEf~INb STUDY Of I'f04A5E ONt.:_"LOCK 141_0EN~EP,COLOkAnU 

CONFlbU~AltON t' WINO Ulw[CTION=105 

PPESSUHf ~FAN r("'S ~AXIMUM ~INIMUM PHESSt,JRE M(AN J.lMS MAxIMUM MINIMUM 
TAP Pr.lES51J"f PRESSuwE PRE.SSUHE "wt:5SU~E TAP "HfSSUPI:, PHESSuPE PRESSuRE PRESSUWE 

NUMFiEH COfFFICII:."tT COEFFICIENT CO[FFIClfNT COt.HIClfNT NU"'lif:H COEFF ICI':NT COF.FFICI£II4T COEFFICIENT COEFFICIENT 
303 -.4t7 .1 t?'+ -.07'" -J..134 ]41 -.414 .109 -.092 -.R92 
30'+ -.447 .14'+ -.034 -J..&Hl 34c -.4/4 .09~ -.194 -.841 
305 - .... .,0 .J.'-'~ .0~4 -J..~bO .j43 -.4~1 .090 -.166 -.149 
30b -.414 .17l .I3l -l.vll 344 -.'+&0 .089 -.189 -.132 
301 -.431) .12d -.0&8 -.Id'l 4Ul -.313 .103 .021 -.945 
301'4 -.4&" .139 -.109 -1.33U '+u2 - •. H] .09~ 0.000 -.633 
309 -.4b4 .17':1 -.000 -.9~J 411J -.)3 .. .09H -.021 -.128 
310 -.422 .090 -.OH7 -. '&0 4()4 -.3/~ .U99 .005 -.111 
311 -.433 .09& -.100 -.11)8 4(1':) -.310 .09~ .002 -.628 
31l -.449 .J.O~ -.111 -.824 40,., -.3!:»b .091 -.005 -.101 
313 -.471 .109 -.111 -l.02l 407 -.328 .089 -.011 -.633 
3111· -.4S2 .1l~ -.IOU -1.ll!:» 4UI:i -.31;:' .U8& -.0152 -.C:;91 
315 -.4!:»2 .I2l -.009 -.~4!) 409 -.308 .088 -.020 -.595 
31& -.4,:)5 .U8~ -.li:o -.!jO~ 4J.0 -.328 .093 .025 -.626 
311 -.4&1 .v8tS -.140 -.d41 411 -.3l!) .089 -.041 -.710 
31d -.472 .Ol:!d -.1" 7 -.rl36 412 -.309 .0Sd -.011 -.690 .... 
319 -.4!:» 1 .081$ -.130 -.1j3U 413 -.JOI .OYO .009 -."78 .... 

\0 
320 -.439 .0Sb -.143 -.71'.) 414 -.31!:> .1.I'1d .016 -.726 
321 -.371 .111 .043 -.71,4 41!:» -.322 .Od' -.0':)4 -.692 
322 -.4'-'5 .O~'l -.100 -.19b 41& -.3U!) .OM~ -.032 -.671 
323 -.4t14 .I.IB9 -.OH9 -.7tH 417 -.29& .090 -.014 -.669 
321t -.4Q~ .087 -.115 -./r:>H 41d -.£:9,. .09~ .032 -.651 
~25 -.444 .OtH -.111 -.7j& 41Q -.303 .Ots6 .023 -.644 
J2& -.4l9 .081 -.134 -. '04 420 -.lQl .Ob!:> .011 -.~13 
327 -.327 .1?4 .OQ6 -.1!:>1 411 -.~'11 .Otil .025 -.622 
328 -.471 .101 -.117 -./9b 4l.2 -.JOIj .0'1" .014 -.110 
329 -.504 .1.193 -.l'jl -.till 4l.3 -.i:::I:J!:» .090 .016 -.622 
330 -.ItQC; • o <I!:» -.lhu -.dOU 4£,4 -.l/] .08Y .018 -.601 
331 -.4&1 .U'11 -.1'" 7 -.7bO 4l.!:';,I -.l84 .09L' 0.000 -.633 
332 -.4b5 .O~d -.126 -. 1~ 1 4i'& -.32i .115 -.005 -1.033 
~33 -.241t .1?4 .241.1 -.;:'9;' 4iU -.2/G .Od3 .045 -.556 
33 ... -.391:> .120 .1&1.1 -.710 4l/j -.ll!:» .082 .025 -.514 
335 -.4HO .100 -.02d -.841 42Q -.2&3 .092 .019 -.615 
33& -.4"'9 .V93 -.20b -.\H~ 430 -.315 .J.04 .084 -.H03 
331 -.450 .OP1 -.16& -.f3l 'jOI - .... ltl .174 .323 -1.26,+ 
33d -.4 ... 6 .0Ao -.171) -.711 ':)02 -.42~ .17!:» .321 -1.243 
339 -.2bO .12l .l.O4 -.&'14 ~Oj -.2db .139 .310 -.e25 
140 -.430 .1£'1 -.049 -.H2b !)O4 -.t?90 .136 .445 -.983 



wIND €~GI~E~HINu STUUv OF PHASE ONE.~LOCK i~1.0ENVlR.COLOUAOO 
CONFltiUHATION l wiNO OIRECTION=ll0 

PRESSURE MfA"" H~S .... XtMUM MINIMUM PRESSUwE JIIIEAN RJIIIS JIll A Xl MUM MINII4UJIII 
TAP PRESSU~t ~HlS!)UHE PRE.SSUHE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURE 

NUMqEH COEFFICHfIIT COEFFICIlNT COE:.FFICIENT COEFFICIENT NUMBER COEFfICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
lUi -.331 .129 .111 -i.088 lJ9 -.2bfl .089 .030 -.569 
102 -.302 .11~ .132 -.b~1 140 -.266 .O8~ .025 -.521 
103 -.298 .110 .0"13 -.658 141 -.4::49 .086 .061 -.523 
10 .. -.2"19 .110 .052 -.bb7 142 -.248 .081 .046 -.562 
105 -.306 .104 .Olb -.bb~ 143 -.24b .081 .030 -.549 
106 -.295 .110 .014 -.bltJ h~ -.l~3 .084 .048 -.535 
101 -.299 .111 .036 -.71~ lOl -.400 .131 .020 -.960 
108 -.30*, .106 -.01& -.b6!:> 202 -.405 .149 .264 -1.116 
109 -.300 .102 .011 -.b17 203 -.3'>(! .151 .413 -1.028 
110 -.273 .10i .03i -.630 204 -.343 .lS9 .330 -1.024 
1ll -.271 .097 .Olb -.576 20'> -.381 .116 .023 -.822 
112 -.281 .101 -.011 -.661 206 -.330 .155 .285 -.978 
113 -.296 .100 .011 -.144 c07 -.374 .112 -.018 -.191 
114 -.281 .104 .027 -.b"l9 t!01:4 -.404 .12i .075 -.841 
115 -.293 .10!:> .041 -.137 209 -.360 .129 .077 -.759 
116 -.21R .096 .03t! -.'.:)M9 210 -.lbl .160 .156 -1.011 ,... 
117 -.2.,4 .09!:> .03b -.!:>69 211 -.318 .104 .020 -.703 N 

0 118 -.270 .u9!:> .046 -.!:)6~ 212 -.368 .115 .097 -.759 
119 -.294 .100 .023 -.61t! 21] -.366 .123 .203 -.8'56 
120 -.313 .09'.1 .OQ3 -.b44 214 - •. H~ .143 .192 -.987 
121 -.316 .101 .052 -.765 i1S -.J!:>3 .U91 -.007 -.766 
122 -.2K9 .100 .082 -.bKl 216 -.34b .099 -.009 -.850 
123 -.2MR .101 .100 -.692 217 -.3b6 .10!:> .020 -.85,. 
12,. -.2a5 .090 -.o~o -.596 218 -.312 .116 .054 -.915 
12!:> -.284 .094 .027 -.b51 219 -.J~8 .091 0.000 -.732 
126 -.291 .095 .014 -.b40 220 -.349 .090 .011 -.642 
127 -.2f19 .091 -.027 -.603 221 -.37J .099 -.045 -.795 
128 -.281 .096 .125 -.~~9 222 -.3'Jb .104 -.052 -.195 
12'.1 -.212 .09!:> .13~ -.~A5 223 -.3b1 .094 .... 034 -.b87 
130 -.270 .0'14 .134 -.bOd 224 -.34'- .093 -.014 -.700 
131 -.214 .095 .123 -.574 c25 -.31U .099 -.016 -.717 
132 -.2..,9 .096 .USc -.b10 226 -.J1~ .101 -.018 -.739 
1303 -.2M3 .093 .034 -.~5d 221 -.340 .088 -.027 -.628 
134 -.2~0 .09~ .061 -.528 i2A -.3JO .088 -.020 -.635 
135 -.251 .090 .046 -.5lo3 22"1 -.J5i .U95 -.018 -.707 
136 -.255 .089 .OO~ -.!:>tjO 230 -.3!:>3 .\)90 -.047 -.637 
137 -.231 .OH'- .OS~ -.::7196 301 -.t!14 • IS!:> .332 -.843 
13d -.239 .091 .03~ -.610 302 -.352 .132 .251 -.793 



.IN~ EN&INEf~I~G ~TUOY OF PHASE ONt.RLQCK 141.UtNVtP.COLONAOO 
CONflbUH4'ION 2 WINO OIRtCTION=120 

PRESSURE MEAN t<"S "'.)lIMUM "'UdMUM PRESSUf.<E MEAN HMS '-AXI"'UM "'INIl4UM 
TAP PHESSU~F ~HES~UHE ... Hl:.SSUHf ... RtSSURE UP "'HE~SUHt:. P~tSSURE PtlFSSURE PRESSURf 

NUMRER COEFFlC lENT COEFFlC Il:.NT COEFfICIENT COtFFICIENT NUMlit.H COEFf ICIf~T COF.Ff'lC lENT COEFFlC lENT COEFFI C tENT 
303 -.402 .lZ1 .014 -1.115 341 -.31;" .10b .041 -.678 
304 -.431 .11"J -.04~ -.940 342 .... 310 .10/::, -.0';)0 -.739 
30!) -.440 .1i?':* -.O.?1 -J..2.36 343 -.3b!:» .10t? -.054 -.761 
306 -.3"'4 .11'1 .0Cll -.HZ7 344 -.31.3 .101 .023 -.121 
301 -.21)0 .151 .b..,4 -.1R~ 401 -.26b .1Il .O'H -.835 
30~ -.3b2 .111 -.014 -.746 402 -.l83 .1Il .098 -.731 
30~ -.272 .13b .31t? -.':*26 40] -.283 .llb .Z39 -.SA3 
310 -.365 • lIt? .11.3 -.til) 404 -.31~ .130 .105 -1.063 
311 -.415 .100 -.020 -.19~ 40" -.t?b~ .103 .017 -.690 
31~ -.441 .09d -.01~ -.80'J 406 -.ll4 .123 .112 -.885 
313 -.412 .\193 -.O~b -.091 401 -.214 .09"' .059 -.624 
314 -.3f)4 .u9d -.03b -.639 408 -.£bl .094 .043 .... 5S0 
315 -.247 .125 .2..,6 -.143 409 -.£~, .091 .OH4 -.583 
116 -.36'3 .10H .01~ -.682 410 -.l~1 .120 .1~9 -.899 
311 .... 403 .09d -.104 -.703 411 -.l11 .090 0.000 -.578 
31~ -.431 .09~ -.12l -.139 412 -.26U .091 .025 .... 514 .... 
31~ -.403 .096 -.056 -.752 413 -.~~.3 .093 .050 -.518 N .... 
320 -.380 .O9l -.077 -.143 414 -.2~!:» .ll~ .121 -.9f)3 
321 -.244 .114 .21'1 -.6b6 41~ -.'£61 .08':1 .055 -.571 
32l -.3!:10 .106 .016 -.680 416 -.l~J .O~O .068 -.555 
32.3 -.407 .10b -.Olt! -.750 411 -.e31i .Oql .091 -.560 
324 -.4i!7 .09':1 -.O'H -.~04 4tH -.e3~ .ll~ .171 -.935 
325 -.38f) .O9~ -.ORb -.73'1 419 -.c61 .OHI .009 -.553 
326 -.346 .09" -.O'")u -.oR2 4£0 -.i~6 .OtH .011 .... .:;26 
327 -.221 .110 .12':* -.S14 4el -.i!';) 1 .0S':l .048 -.530 
32ts -.32e; .Uql .02.3 -.b~~ 4t?t? -.c~o .10C> .125 -.676 
32"J -.3J3r::; .Uqb -.0.,0 -.112 42.i -.c::':)o .081 .034 .... !:I44 
330 -.436 .094 -.11 ~ -./1)1 ite4 -.iito .UH6 .055 -.542 
331 -.410 .091 -.01)1 -.101 4c';) -.c4el .Od/:( .061 -.551 
33l -.310 .U"Ju -.01)0 -.12B 4eb -.e~1 .113 .048 -.794 
333 -.165 .10H • .30~ -.';)17 4~1 -.£.32 .08ts .034 -.544 
334 -.~47 .107 .09b -.b03 iteM -.c41 .081 .041 -.1583 
335 -.331 .111 .138 -.071 4i!':* -.£1' .098 .084 -.692 
336 -.421 .101 .o..,~ -.143 430 -.eMI .104 .021 -.142 
331 -.401 .097 -.0C,4 -.1'37 !)Ol -.314 .111 .1 '>1 -.780 
33& -.3~O .o,,~ -.063 -.oql SOl -.3HH .12l .131 -.198 
339 -.lel. .10b .1*,'1 -.S33 ~03 -.eb~ .141 .355 -.917 
340 -.211 .101 .0.,'1 -.b21 ')04 -.i'l6 .16~ .690 -.935 



wIN~ E~61NEfMIN6 ~IUDY OF PHAS~ ONt.bLOCK 141.uENViH.COLORAOO 
CO/loFlbURArION I.. wINO Ul~~CTION=13~ 

PPESSURF fotFAI'II kMS MAX IMUM MINIMUM PRESSURE MEAN RMS MAXIMUM MINIMUM 
UP J-PESSURE PI-lt.SSU~E Pkt:.SSU~E f-'foltSSlJWt:: TAP PRESSUfolt. PRESSURE PRESSURE PRESSURE 

NU"-RER COfFFICIOH COEFFICIENT COEFFICl~NT COtFFICH.NT NLJ~~Ek COt.HICIENJ COEFFICIENT COEFFICIE""T COEFFICIENT 
101 -.2~O .11'+ .031 -.177 lJl.j -.~J'1 .088 .069 -.528 
102 -.248 .10'+ .07et -.623 140 -.235 .085 .085 -.528 
103 -.245 .09~ .060 -.b04 1'+1 -.220 .083 .081 -.512 
104 -.252 .OCJ~ .07e -.:>'11 14c -.222 .083 .092 -.526 
105 -.266 .09J .o.,!:> -.ollt 143 -.231 .085 .076 -.510 
106 -.252 .09!) • o 3 III -.6'14 144 -.237 .085 .037 -.535 
101 -.27;;' .10et .071.. -.~61 cOl -.clJ~ .136 .328 -1.221 
108 -.260 .093 .041:1 -.5'i~ 202 -.293 .132 .201 -.909 
109 -.266 .O~lt .076 -.727 203 -.2"l7 .13!:) .420 -1.062 
110 -.246 .091 .061J -.~10 e04 -.301 .129 .096 -1.003 
111 -.2S2 .090 .044 -.'j~b 2U~ -.283 .108 .046 -1.055 
112 -.2';)9 .091.. .046 -.~63 206 -.29';) .116 .065 -.112 
113 -.2!:» 1 .O9!:) .141 -.676 20T -.2/4 .093 .017 -.668 
IH -.234 .096 .166 -.b7b 20~ -.291 .096 .089 -.657 
115 -.241 .09J .10H -.641 20'.# -.cH6 .100 .094 -.631 
116 -.255 .087 .08!:» -.521 clO -.291 .110 .OS3 -.744 ..... 
117 -.250 .090 .07t. -.~41 t.ll -.211 .OS9 .020 -.581 N 

N lid -.259 .091 .Ob2 -.579 212 -.213 .0'10 .028 -.581 
119 -.260 .092 .062 -.~91 213 -.290 .090 .020 -.607 
120 -.2~6 .090 .044 -.~38 214 -.2~H .096 .037 -.616 
121 -.231 .090 .072 -.556 21!) -.1..6!:> .Ott3 .013 -.539 
122 -.229 .092 .092 -.!)44 21b -.1..5'l .084 .033 -.557 
123 -.249 .096 .Os!) -.574 217 -.27H .0Sb .O!:)O -.555 
124 -.262 .087 -.014 -.b55 21d -.296 .088 .020 -.626 
125 -.241 .Of'H .Ole -.625 119 -.219 .086 .022 -.535 
126 -.?34 .01:\'.# .()5J -.616 au -.26S .086 .037 -.533 
121 -.228 .0Ftlt .067 -. :13S 2~1 -.etlH .091 .022 -.569 
128 -.?2~ .091 .090 -.653 222 -.281l1 .091 .02'+ -.598 
129 -.2.32 .09t. .083 -.b46 ce3 -.213 .08lt .044 -.60] 
130 -.2.,2 .094 .01b -.630 ce4 -.26J .Od3 .037 -.574 
131 -.255 .093 .O,,~ -.62!:» 2et!) -.263 .084 .015 -.570 
132 -.t:'4t; .091.. .O"il -.!)58 226 -.2/4 .08T .013 -.51.;8 
13.3 -.243 .093 .067 -.'j61 eeT -.284 .088 .007 -.601 
134 -.231 .091.. .04H -.!)7lt leH -.21'+ .088 .007 -.624 
13:' -.2J6 .090 .O~l -.::>70 2c"l -.et61 .OSH .028 -.592 
136 -.241 .OQO .0'19 -.::>fH:S 230 -.21" .087 .002 -.579 
117 -.23S .U91 .074 -.!)f>S 301 -.UC2 .240 1.079 -.674 
1.38 -.236 .090 .076 -.::>19 301.. -.103 .lS1 .888 -.707 



_INO ENGINEEhlNb ~TUUY OF P~AS~ ON~t~LOC~ 141.U~NV~~.COLOMADO 

CONFIGUIo(ATION I WINU OlRECTION=IJ~ 

PRE,SSURE "'fAN KM~ MAXIMU,., MINI"'UM PME.SSlJRf "'[AN ~MS MAXIMUM MINIMUM 
TAP PAESSU~f i-lMESSU"'E PP~SSUME. PRESSUME TAP PHESSUHf PHESSURE PRESSURE PRESSlJWF 

"4U"'''-£H COfFFICItNT COEFFICIENT COEHICIEr .. T CO~F,..tCIENT NUMtJE" COEFfICIt:.NT COFfFICIENT COEFFICIENT COEFFICIENT 
303 -.161 .14H .4~1 -.HZ'I .:t41 -.lbl .092 .165 -.431 
304 -.2l1b .131 .307 .... ~01 342 -.1'1'1 .090 .083 -.492 
30'; -.236 .140 .!:)7b -. Ilb 343 -.214 .0'12 .148 -.4Qa 
306 -.l3a .131 .3f...:t -.7':>3 344 -.lJd .Ob~ .067 -.5:n 
301 -.030 .l21 .M]!:) -./'>0 401 -.216 .10tS .138 -.743 
30" -.('44 .10/ .11-\] -.033 40t! -.2Tv .111 .085 -.953 
30'1 -.030 .lQ5 .010 -.031 40j -.t!",i!. .iJ2 .215 -.768 
310 -.090 .l~l .nO] -.0!:)5 404 - .... '14 .222 .0'l2 -1.546 
311 -.110 .114 .204 -.546 40':) -.211 .100 .136 -.630 
3U -.('20 .1vo .114 -.':)44 4UO -.4f)4 .214 .136 -1.608 
313 -.24'1 .100 .11 j -.!:Ir:,1 1+(J1 -.f!.c.'i .09b .083 -.637 
3h -.242 .0~1'i .OY6 -.~~l 40-:i -.cb3 .101 .085 -.644 
315 -.04b • Hi ... • Ill':; I -.b50 4U", -.304 .12Y .044 -1.029 
31b -.106 .13J .44tt -.011 4.10 -.4':i7 .220 .219 -1.100 
317 -.lb8 .110 .3 ... b -.!:I-id 1+11 -.2J ... .Ob.., .113 -.'HZ 
318 -.221 .09'1 .1';1 -.~1'+ 41t:' -.t!,j't .0'13 .134 -.558 .... 
31'1 -.2.31 .09b .10i -.::.98 413 -.IT,, .111 .OY2 -.920 IV 

(,N 

32U -.237 .09c .0f,3 -.!:I50 414 - .... ~4 .20tl .113 -1.776 
321 -.06Q .139 .':137 -.50l 41., -.231 .094 .O':l~ -.549 
322 -.102 .120 .31';1 -.46b 41b -.t!t4 .096 .01:11 -.554 
323 -.1':»8 .10d .370 -.,:)JIlI ... 17 -.t!30 .104 .173 -.662 
324 -.~23 .O~o .O~4 -.~70 418 -.3~l .1Mo! .lS9 -1.2'11 
.32~ -.225 .U9l .(HH -.~3!:) 4.11l1 -.2Jo .090 • o III 2 -.547 
326 -.?2'\ .Oc.'I .0"" -.5"'1 ... cO -.234 .090 .106 -.547 
321 -.11'1 • 1 o III .34b -.... ,0 4el -.c29 .09b .lb4 -.551 
32., -.142 .lvi .c01 -.4.,5 42c -.l9';1 .lle .221 -.796 
329 -.110 .091 .207 - .... 14 42J -.c2b • o 8 III .O:H -.C:;OR 
330 -.218 .094 .1i?4 -.533 424 -.21" .081-\ .048 -.514 
331 -.23<; .091 • o 'Itt -.':>46 4c':> -.t!l':) .0'l2 .152 -.521 
332 -.247 .Oko .0L.,y -.bOO 4~h -.C::~j .10':» .102 -.706 
333 -.142 .09" .4~~ - • .,t'b 4e1.7 -.Zlt! .O"'':i .078 -.531 
33- -.1"'3 .094 .27u - • .,lb 4t't:I -.cto .Obl .060 -.514 
3~ -.l"'~ .09U .1,,4 -.!:I44 42"1 -.t!O,J .OQ3 .120 -.540 
336 -.22- .O~b • lui!. -.~57 430 -.241 .0Y(1 .076 -.61 ... 
331 -.23ft .O~ j .(141:1 -.~22 :;01 -.t!"., .IJ8 .278 -.<.H7 
33d -.240 .Ukt! .Oi3 -.::>10 ':;UC -.2J't .1bO .600 -.951 
339 -.l,jR .091 .176 -.444 '"'03 -.1"0 .140 .457 -1.128 
3-U -.lb1 .U94 .1 , ... -.,+3J ';IU't -.i4J. .13., .224 -.~61 



WINO EN6INtlHINb STUDY OF P"~~E ON~.~LnCK 141.~ENv~~.tnLO~AOO 
CONFl6UkA lION f! WINJ OI~ECTI0~=31~ 

P~ESStJ~f. "'EAN ~ ... S "UlX I MUJot JotINIJotU,", IolHESSURE MlAN Jof",S MAXI"'UM MINI"UM 
U~ PRESSUWf. P"<ESSUHE PHESSUkf t1HtSSUkE TAj) Io"HESSUIo1E. PRESSURE. PRESSURE PRESSURE NUMBER COEFFICIF.NT COEFFICIENT COt.FFICIENT COt.FFICIENT NUJott:tEk COEffICIeNT CO~FFICIENT COEFFICIENT COEFFICIENT 
101 .2~4 .241.J 1.0A2 -.b8':. IJ9 .161 .129 .576 -.184 
102 .3-1 .2~!) 1.1C:;~ -.'>b9 140 .201 .128 .bS3 -.220 
103 .3l9 .244 1.043 -.424 141 .213 .124 .552 -.182 
10- .356 .232 1.118 -.33b 14l .2011 .123 .586 -.155 
)05 .365 .l31 1.1'12 -.:'18 143 .20b .12_ .615 -.167 )06 .283 .lO7 1.133 -.489 144 .181 .111 .612 -.162 )01 .197 .216 .991 -.~Ol />01 -.2'>4 .197 .285 -1.168 
108 .299 .200 .&70 -.334 202 -.3!:)!:) .212 .283 -1.205 
109 .Us9 .lA9 1.04H -.397 203 -.502 .220 .322 -1.445 
110 .386 .cll 1.241.J -.3l2 204 -.546 .191 -.060 -1.425 
111 •• 3~ • c lI:t 1.01'1 -.l2S cO., -.21.J4 .194 .206 -1.314 
112 .4b2 .220 1.012 -.t!41 20b -.!)O'J .193 .21t2 -1.854 
113 .456 .,no 1.10b -.:S32 2ul -.321 .199 .266 -1.181 
114 .21i1 .191 .908 -.373 cUM -.3b'l .190 .211t -1.179 115 .lb3 .165 .80b -.b.,6 209 -.4b!:) .221 .232 -1.580 
llb .329 .191 .913 -.317 clO -.41"1 .191 .229 -1.477 .... 117 .394 .203 1.05!) -.23S 211 -.J2!) .l13 .296 -1.353 N 

"" 118 .410 .206 1.04b -.102 21e -.:.341 .200 .257 -1.132 
119 .3119 .20., .913 -.416 213 -.450 .228 .302 -1.550 
120 .26) .192 • 888 -.S., • 214 -.46S .222 .240 -1.910 
121 .098 .1!?0 .841 -.481 ci5 -.307 .198 .279 -1.511 
1Z2 .2!?3 .160 .841 -.In 1 2lb -.323 .196 .204 -1.226 
123 .296 .1M~ .942 -.~O8 217 -.414 .23.:1 .319 -1.522 
124 .300 .174 .8~1 -.l3S 218 -.442 .201 .174 -1.713 
12!) .2fj6 .114 .<;4<; -.241 .:11'1 -.190 .131 .343 -.960 
126 .132 .161 i.02b -.3~2 2~O -.~60 .1H!) .324 -1.020 
121 .007 .126 .541 -.4el ld -.410 .236 .311 -1.430 
128 .113 .ll0 .611 -.2lo; 2~2 -.411 eCOO .l41 -1.681 
12':1 .120 .121 .6~5 -.241 2t!3 -.130 .104 .300 -.583 
130 .0<;9 .12!? .700 -.~11 2~4 -.013 .ll6 .394 -.656 
III .094 .127 .840 -.~Hl 2i:.'5 -.'e7" .20ti .446 -1.644 
132 .00. .11'1 .5Hb -.34~ elf) -.J8b .20!) .195 -1.492 
133 .01ti .102 .474 -.329 211 .00d .121 .Stu -.596 
ll4 .143 .113 .644 -.200 2f!a -.0/0 .102 .405 -.384 
135 .1ab .121 .b41 .... e3r ci:.''!1 -.194 .238 .510 -1.1.7 
13b .202 .126 .':.aJ -.169 2JO -.:.313 .168 .148 -1.005 
137 .lb2 • J.ltt .!)62 -.in4 jOl -.l61 .136 .223 -.780 
Il8 .026 .101 .416 -.31" jOt! -.t!Jo .11:' .099 -.604 



-IND ENbIN~~~IN'; SJuOY Of P~ASE ONt.alOCK l_l.DE~vl~.COLO~AOO 
CONflbUWA1ION i! WlN~ OI"tCTI0~=31~ 

PQESSlJRE MF.AN WMS MAXIMUM "'tNIMU*4 PHt:.SSuHE Mt.A'" ~MS MAXIMUM MINJ~U*4 
TAP PPESSUI'IE pwES~u~t: PHE5SUHt "'"t.SSU~F. TA'" Pj.llSSUWt:. PRESSUHE PRESSURE PRfSSURF. 

NUMAfR COfFFlCtE.NT COEFFICIeNT COEFF IC IE.~T COt.H ICIE:.~T NUMIit.k COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.2 .. 5 .1l~ .114 -.04~ 341 -.10~ .011,* .3b4 -.41R 
304 -.2~4 .llb .lb~ -.td4 J42 -.i!03 .1O~ .199 -.664 
30~ -.2fo10 .11~ .nyO -.6~1t 343 -.~4i! .108 .14b -.148 
106 -.2ltq .J.21l .131 -1.011t J441- -.2'+0 .1011 .oc,;o -.121 
301 -.231j .120 .133 -.024 4I-tll -.460 .113 .01l9 -1.111. 
308 -.200 .131 .0'1'+ -.b34 402 -.';)04 .~12 .199 -1.547 
309 -.2lt2 .lld .111 -.144 403 -.410 .204 .165 -1.530 
310 -.202 .10~ .279 .... !:)~3 404 -.30ti .1112 .368 -1.109 
311 -.210 .104 .1S~ -.btHi itO';) -.ltJ.-; .1bb .114 -1.552 
312 -.2,+5 .111 .1"0 -.tl38 40b -.333 .189 .322 -1.20b 
313 -.2~O .10!:) .lll -.!:)~9 1t01 -.:.iY!:) .151 .US6 -1.467 
314 -.243 .120 .133 -1.O'+H 40" -.lt3b • H:S~ .138 -1.213 
315 -.196 .ll1 .ll7 -.103 1t09 -.Jlitl .181 .215 -1.290 
316 -.17H .101 .23~ -.ljlt2 ItlO -.3blt .221t .329 -1.690 
311 -.182 • 10tl .1 t;b -.';)~!:) 411 -.4I-It4 .116 .102 -1.1" • 
31~ -.223 .110 .141t -.bbl 41(' -.413 .193 .061 -1.373 ..... 
319 -.2.JA .llb .137 -.OH8 '+13 -.It~'+ .182 .140 -1.012 N 

VI 320 -.210 • .llit .O~o -.1I!:)6 '+1 It -.3Ib .241 .525 -1.692 
321 -.185 .ll4 .2jo -.bl1 41~ -.lt41 .192 .041 -1.331 
322 -.lb2 .lOb .7'7ts -.~O~ 416 -.4bl .209 .101 -1.319 
323 -.119 .10u .l?3 -.~21 411 - • .Jb3 .191t .l42 -1.295 
321t -.229 .101t .141 -.101 418 -.2bd .19~ .288 -1.32'1 
32" -.230 .l{j,;) .17.6 -.073 41'* -.4!:)ts .220 .058 -2.290 
32b -.2ltO .11~ .101 -.129 42U -.4I-0~ .224 .208 -1.513 
321 -.172 .101t .1 MO -.!:)41 4~1 -.233 .163 .329 -.978 
328 -.11~ .100 .1?t> -.b24 1t22 -.1/3 .124 .312 -.605 
329 -.l';)f:t .091t .201t -.ltI;t9 1t~3 -.313 .173 .13b -1.0ltl 
:nIJ -.lllt .09~ .0'12 -.011 1t21t -.lb7 .lb2 .399 -1.285 
331 -.231) .10b .10~ -.140 Itl';) -.0 .. 1 .10t4 .266 -.lt19 
33" -.210 .1O~ .l~b -.6"12 4i'b -.101 .104 .2ts3 -.4'35 
333 -.13? .0tH .1bIJ -.~';)l 4i!1 -.lu" .125 .lb9 -.172 
334 -.lS1 .UG~ .171 -.b f}4 ItlH -.07d .142 .'+28 -.934 
335 -.llb .101) .21~ -.~4~ 4i!"# -.10,+ .096 .264 -.404 
33b -.239 .102 .071 -."3~ 4:30 -.0"0 .1Ob .404 -.387 
337 -.2!:)1 .113 .07'7 -J..147 ':101 -.1~.J .20'+ .549 -1.108 
)3/'$ -.240 .1Ob .10';) -.1-:>7 SIJ2 -."o~ .~01 .41'J2 -1.211 
33'-.1 -.llt5 .O~b .11jO -.~44 ~OJ -.4{0 .1~6 -.015 -1.135 
340 -.134 .091:J .(1)3 -.4'1:3 ';)04 -... ".; .170 .053 -1.467 
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~INO ENGINEEHINb ~TUOY Of PHASE ONt,BLOt~ 141.0EhV~R.COLO~AOO 
CO .... fluUWATION 2 -INO DIRECTION=34~ 

PRESSURE MEAN RfoiS M_XIMUM MINIMUM PRESSURE MEAN RMS fo4AXIMUM MINIMUM 
TAP PRESSURE t'RESSURE PPESSlUHE foJ"tESSUHE T_P PHESSUHl: PHESSlUHE PWESSUHf PWESSUHE 

NUM~ER COEFFICIENT COEFFICIENT COEFFICIENT CO~FFICIENT NUlIlat:.H COEFflCIEhT COEFFICItNT COEFFICIENT COEFFICIENT 
303 -.4tH .178 .002 -1 ... 79 341 -,4:!Jb .132 .248 -.713 
304 -.483 .13'i1 -.01S4 -1.3!:>1:5 342 -.Jb!:> .181 .3Z7 -1.070 
305 -.478 .11Z -.07S -.tlll 343 -.!:>'Ib .16b .033 -1.194 
306 -.44. .10'1 -.Ob~ -.830 344 -.bI'SS .174 -.049 -1.313 
307 -.435 .10b -.044 -.82!:> "01 -.4!:>6 .100 -.ll7 -.BI!>2 
308 - ... 55 .101 -.Ob8 -.M31 402 -.411'S .103 -.146 -.895 
309 -.4b9 .10b -.13tt -.844 403 ...... ,tt .108 -.072 -.931 
310 -.473 .112 .... 0~8 -.'IJO 404 -.448 .123 -.061 -.967 
311 -.498 .114:! .... 136 -.I'SH· 40., -.420 .103 -.043 -.828 
312 -.503 .11Z -.ll1 -.~4t 406 -.46tl .11b -.08" -.924 
313 -.500 .103 -.15 I -.';44 407 -.43d .100 -.053 -.804 
314 -.466 .104 -.111; .... lill "Uti .... 461 .100 -.178 -.797 
315 -.464 .101:1 -.136 -.'114 409 -.489 .102 -.158 -.835 
316 -.499 .114 -.098 ... 1.000 410 .... sl!:> .114 -.134 -.984 
317 -.532 .112 -.093 -1.03.; 411 -.411 .096 .... 130 -.794 
318 -.s4e; .101 -.168 -1.024 412 -.411 .091 -.161 -.763 -319 -.511 .107 -.11J -.'167 41J .... !:>13 .10!:> -.192 -.1i33 N 

10 320 -.511 .118 -.091 -.9'11 "14 -.~Jl .126 -.11i9 -1.188 
321 -.442 .133 .0615 -.944 41:) -.~Jl .113 -.180 -.958 
322 -.446 .129 .O6~ -1.002 416 -.!:I1+1 .115 -.216 -1.104 
323 -.531 .133 -.010 -1.04"1 417 -.!:ITO .121 -.206 -1.181 
324 -.628 .13~ -.180 -1.274 418 -.61'i1 .147 -.118 -1.349 
325 -.59Z .132 -.1~9 -1.1ft6 419 -.!:>':I7 .129 -.211 -.994 
326 -.552 .130 -.141 -1.040 "20 -.614:! .13'i1 -.211 -1.199 
321 -.418 .152 .12"1 -.881 421 -.606 .160 .182 -1.251 
328 -.389 .136 .23t< -.tf4tS "22 -.S6tS .191 .026 -1.473 
329 -.439 .142 .136 -.~"6 4cJ -.b24- .16l -.187 -1.192 
330 -.613 .159 -.001; -1.173 424 -.&!:>J .202 -.103 -1.500 
331 -.687 .148 -.17~ -1.211 44:!C, -.J13 .180 .175 -1.025 
332 -.6J2 .151 -.12b -1.214 416 -.t!&0 .136 .199 -.94R 
333 -.287 .14!:) .43!:1 -.'i'!H 421 -.611; .16t:1 -.03 .. -1.217 
334 -.306 .146 .4o!:> -.tt72 44:!1:f -,660 .241 .086 -1.123 
335 -.263 .131 .341 -.,!:)~ 4l'i -.280 .194 • .,16 -1.013 
336 .... 475 .4:!02 .34b -1.390 430 -.ll!:l .180 .5b6 -."52 
337 -.692 .182 0.000 -1.1+&1 ~Ol -.422 .13t) .Oll -.A79 
338 -.672 .174 .Or,b -1.1J34 !:)O2 -.4!:>4:! .124 -.O~" -.944 
339 -.267 .13" .30~ -.tS"4 !:>OJ -.!:I"4 .144 -.017 -1.296 
340 -.2b2 .136 .3-.tf -.057 501t -.:'(;l .lb4 -.026 -1.860 



~INO ENfiINEfwINb ~Tu~Y OF PHASE ONe.dLOC~ 141.UfNVEW.COLO~APO 
CONfIbU~AII0"" 3 wINU 01~E.CII0N= 1.1 

PQ~SSlllo(E MFAN riMS MAJ(UolU~ MIrHMUM iJPESSukE ,.fAN ~MS MAXIMUII4 -41NIMUM 
TAiJ PRESSUwf fo>WESSUHE j)~ESSUHF P~ESSUHf TAP iJRE.SSUfo(t:: PHESSUfo!E PRESSuRE PRESSURE 

NUMHE.R COFFFICIt:NT COEFFICIENT COE.FF ICIE.NT COt ..... · ICff NT ",U"HtH COtFFICIE"'T COFFFICIENT COEFFICIENT COEFFICIENT 
101 .le2 .i!2H .64& -.18'1 U" -.013 .101 .399 -.411 
lOl .013 .13':) .Sb4 -./tld 140 .0..:t4 .10':) .383 -.305 
103 .034 .130 .470 -.392 141 .Ob~ .10'1 .444 -.305 
104 -.037 .12ts .4.iO -./t32 h~ .O,:)l .110 .399 -.?74 
10':) -.083 .122 .326 -.:;2. 14..:t .0':)3 .120 .503 -.2~5 
106 -.15>4 .119 .~50 -.bOO 144 -.OUf) .131 .522 -.371 
107 .2..:tl .l79 .862 -.153 201 -.J.$1 .12~ .228 -.805 
10& -.110 .117 .260 -.5!:»3 202 -./tJO .12':) -.013 -.815 
109 .2l4 .2f.9 .89'1 -.820 2UJ .14'1 .164 .103 -.311 
110 .212 .13b .5Ettt -.l72 204 .410 .239 1.240 -.417 
111 • InC:; .127 .SI!:» -.Jlb lO':) -.419 .113 -.05H -.9.1 
112 .0Hf! .12J .4')b -. J18 2uf:I .,:)bl .221 1.313 -.414 
113 .02A .17':) .410 -.340 ~O7 -.411 .117 .016 -.197 
114 -.lO~ .120 .3bl -.':)OJ lllH -.2"1\1 .129 .252 -.6A9 
11"> .195 .2!:»b ."H" -.t:f~O 209 .363 .1114 .912 -.228 
11& .220 .13':i .151 -.l4b ~10 ."Hb .203 1.269 -.301 
117 .ltl4 .178 .b~2 -.~74 ~ll -.'+27 .111 -.008 -.8·1 ..... 118 .096 .120 .SQ.J - • .JO!) l11 -.2b3 .118 • PH -.684 tH 

119 .030 .171 .41'41 -.391 213 .32b .lbl .980 -.210 0 

120 -.130 .111 .24u -.:;53 d4 .S.J4 .186 1.342 -.301 
121 .ll4 .~4!) .b94 -1.01J& el,:) -.49"1 .113 -.019 -.894 
122 .141 .121 .b33 -.&12 21b -.~41 .123 • 155 -.63 • 
123 .11') .11b .~4J -.34' 211 • .J~4 .161 .8!:>2 -.20lt 
124 .OJ1 .10':1 .4()4 -.Bb 218 .,:)01 .ltt1 1.106 -.068 
125 -.01t~ .10':1 .351 -.313 ll~ -."':it) .109 -.115 -.A52 
12b -.170 .111 .214 -.491 leO -.;:':1"1 .109 .139 -.121 
121 -.092 .1q~ .41H -.1~'i ld .l21 .150 .124 -.275 
128 .012 .10':) .313 - • .JOl lei .31.$ .lb1 .923 .... 102 
129 .OlO .104 .3,..0 -.bH~ eel -.4':)4 .10tt -.087 -.868 
130 -.044 .10~ .2kJ. -.j2~ 224 -.2bJ .111 .110 -.645 
131 -.099 .102 .l29 -.406 i!.~,:) .14' .13& .b21 -.(>4 .. 
13e -.~jO .U'11 .10b -.,27 22f:! .ll' .143 .881 -.11;9 
13J -.0511 .12b .314 -.b05 le7 -.OI:4J .1.J1 .485 -.495 
134 .Oll .099 .3b" -.j4';) l2H -.311 .108 .005 -.144 
135 .033 .101 .341 -.l1b i!.~9 .~10 .131 .141 .... 116 
1.3b -.Ou2 .0'1b .40':1 -.~9' 230 .2JO .13':) .197 -.202 
131 -.041 .1.19,:) .33d -.39/t JOI -.&71 .lb4 -.116 -1.A85 
13& -.1"1n .U~~ .13':) - ... '1. 30i? -.bb~ .168 -.149 "'1.717 



WIND ENGINEEkING STUDY OF PriASE O~E.HlOCK 141.0F.NVl~tCOlO~AOO 
CONfIGUwnION 3 WIND OI~t.CTlON= 0 

PRESSURE MEAN H~S MAXIMUM MINIMUM PRESSUHE MfAi'll RMS MAXIMUM MINIMUM 
TA~ PRES~URE ~HE5SUHl PHESSURE PRESSURE TAt=» PHESSU~E PRESSURE PRESSURE PRfSSURE 

NUMHER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMHER COE.fFICU:.NT COFFFICIENT COEFFICIENT COEFFICIENT 
303 -.691 .l41:1 -.241 -l.300 341 -.507 .167 .121 -.962 
304 -.721 .1?1 -.2H6 -l.156 3'+2 -.6f':J .12e:.' -.304 -1.143 
JO':J -.f'l60 .10ts -.307 -.'i94 34j -.6HS .115 -.241 -1.0&2 
30b -.627 .110 -.2e7 -.~88 344 -.64':J .112 -.244 -.eI15 
301 -.~09 .l16 -.220 -l.07U 401 -.'+~I .106 -.137 -.8U8 
30M -.bc2 .107 -.252 -.~"e:.' 40L' -.51S .107 -.10'1 -.867 
30'1 -.622 .111 -.176 -J..004 403 -.SI'1 .114 -.054 -.940 
310 -."49 .116 -.142 -J..035 404 -.54tS .1t!0 -.lY8 -1.228 
311 -.*,78 .111 -.249 -J..O~b 40., -.4'19 .103 -.156 -.811 
312 -."86 .109 -.2HI:! -l.054 406 -.~Jd .106 -.177 -.91& 
313 -.6fl5 .103 -.2H6 -l.025 '+07 -.,+'14 .100 -.165 -.834 
314 -.to34 .105 -.260 -.970 40ti -.531 .091 -.149 -.916 
315 -.510 .12U -.076 -.986 40~ -.535 .099 -.142 -.895 
316 -.611 .116 -. O:~'I -J..04Y 4J.O -.55'::1 .104 -.191 -.990 
311 -.642 .10H -.246 -J..041 411 -.4'11 .102 -.120 -.808 
311\ -.660 .J.03 -.304 -l.OOl '+ll -.50tS .101 -.168 -.855 
319 -.639 .106 -.294 -.975 413 -.5l6 .100 -.220 -.~95 ... 320 -.fl21 .114 -.260 -J..05'1 '+1'+ -.':J6J .113 -.201 -1.037 t..I ... 321 -.575 .132 -.016 -1.043 415 -.56u .101 -.265 -.923 
322 -.591 .126 -.115 -.Y91 '+16 -.516 .101 -.257 -.912 
323 -.613 .120 -.215 -J..075 417 -.60J .10S -.276 -.978 
324 -."'61 .108 -.309 -1.014 .:.lti -.6ll .li3 -.272 -1.124 
325 -.tllO .107 -.254 -.983 419 -.604 .101 -.234 -.975 
326 -.*'02 .10':1 -.288 -.962 4eO -.b03 .101 -.255 -.975 
321 -.637 .122 .024 -J. .011 4il -.b03 .111 -.194 -1.063 
328 - • .,06 .121 .013 -1.03!) 422 -.019 .120 -.187 -1.200 
329 -.~tS9 .115 -.1?~ -.967 423 -.b1J .101 -.229 -.952 
330 -.631 .107 -.249 -J..041 414 -.603 .106 -.250 -.941 
331 -.617 .10,. -.2AU -J..1.)14 4lS -.597 .116 -.260 -1.063 
332 -.596 .11j -.244 -.988 4i6 -.562 .13~ -.080 -1.C;02 
333 -.567 .124 -.ll1 -.994 417 -.bOl .111 -.182 -.923 
334 -.5:,9 .130 -.016 -J..080 418 -.!)~6 .112 -.ICi11 -.916 
335 -.521 .153 .00b -.'194 4l'i -.S61 .120 -.094 -1.004 
336 -.714 .11b -.278 -J..161 430 -.511 .148 .061 -1.023 
337 -."90 .11j -.3l0 -J..056 !:'JOI -.7'17 .170 -.010 -1.885 
33t4 -.bbS .113 -.31S -1.04'1 SOl -.ti02 .154 -.262 -1.46~ 
339 -.510 .13~ .010 -J..001 503 -.685 .16~ -.092 -1.585 
340 -.41;!2 .14'1 .1bO -1.071 !:'J04 -.139 .1'16 -.170 -1.910 



.HMO eNGINEf.,t<I,..C,. 5TuUY OF PHASE ONto .~LOCK 141,OE.,..vt;.l-hCOLO~AOO 
COr-.fIbUt(ATIOt.. 3 WINO 01~t.CTION= l~ 

PRfSSUHE fl4fAN t(""5 MAX If04UM MINIMUM t-IIU5SUHE. ME.AN HMS MAXIMUM MINIMUM 
TAP ~RESSURf' t-IRESSURE PRESSURf PRE.SSURE TAP PHESSuHt. PRESSURE PRESSUfofF PRESSUHE 

NlJp.l~ER COHFICIENT COUFICIE.NT COEFFICIENT COt:.FF ICIENT IIIU"-HER COEFF ICI£NT COf.fF lCIENT COfFFICIEto,Ir COEFFICIENT 
101 -,465 .~47 .31b -1.34:' U.., -.11:13 .120 .334 -.654 
102 -.15e; .11b .240 -.83"1 140 -.lc3 .09<1 .1 .. 4 -.464 
103 -.107 .11~ .26'" -.::;:'6 141 -.Obl .094 .211 -.399 
11)4 -.In9 .107 .19':1 -.:;,20 hl -.013 .094 .216 -.396 
105 -.11':1 .107 .20" -.:;41 143 -.011 .IU1 .332 -.413 
lOb -.202 .10'1 .1"'':; -.591 144 -.123 .09'1 .332 -.441 
101 -.3"2 .~39 .49h -1.120 201 -.201 .140 .371 -.623 
108 -.lrl .101 .PH -.500 202 -.213 .121 .222 -.677 
109 -.3 .. 5 .~51 .39b -1..l~2 c03 .~Jl .173 .792 -.409 
110 -.005 .1~1 .41J -1.lJd 204 .4/4 .179 1.051 -.061 
III -.012 .10'1 .370 -.450 20~ - •. ;Hc .108 .012 -.610 
l1l -.015 .10, .30b -.457 cUo .5JO .110 1.130 -.016 
113 -.094 .091 .20b -.';))1 20 I -.':;3~ .109 .096 -.708 
114 -.169 .097 .144 -.::'36 208 -.PH .lIb .329 -.605 
115 -.310 .l14 .3M3 -1.134 209 .445 .110 .950 .... 044 
116 -.009 .144 .4~1 -.d6'1 21.0 .553 .164 1.083 .009 
111 -.004 .113 .4fl .... 38J 211 -.353 .10H .026 -.698 .... 11ts -.Ob7 .10H .348 -.434 212 -.115 .11J .273 -.535 (J.l 

119 -.093 .109 .311 -.::;10 213 .41!) .161 .981 -.111 
N 

120 -.187 .091 .21ti -.48, 214 • !:I::t 1 .110 1.065 -.063 
121 -.321> .~31 .403 -1..Zoo 215 -.4J~ .104 -.061 -.759 
122 -.OlR .143 .41U -.814 216 -.ld~ .111 .208 -.511 
123 -.026 .102 .JI>O -.443 ll1 .35::' .159 .927 -.191 
124 -.086 .091 .34:' .... 3"J ~lK ,"!:»5 .114 1.031 -.089 
125 -.112 .100 .2'1i -.430 219 -.4C/;s .104 -.084 -.$180 
126 -.2l2 .103 .132 -.h41 l~O -.240 .104 .110 -.621 
127 -.338 .110 .30b .... ~.,5 2e1 .23e .148 .113 -.170 
128 -.0'12 .114 .2l::' -." ... u 222 •. He .150 .H64 -.086 
129 -.01:1'" .091 .24':; -.413 2~3 - ... 1~ .0'J6 -.131 -.740 
130 -.111 .09!) .c43 -.441 2~4 -.240 .090 .031 -.flt37 
131 -.140 .099 .1"..':; -.508 ,U~ .144 .119 .595 -.222 
132 -.239 .O9~ .091 -.:;93 2ib .115 .1~O .602 -.17] 
133 -.i:blf. .131 .114 -l.U?!:» 2cT -.055 .ll1 .446 -.528 
IJ4 -.1.33 .HlI .2?5 .... 5b8 2~a -.32'.1 .10~ .056 -.682 
135 -.OlQ .09, .23<1 -.403 229 .22'1 .142 .745 -.222 
136 -.107 .094 .223 -.466 2JO .240 .141 .192 -.115 
137 -.131 .094 .22!:» -.480 301 -.!:IMU .160 -.107 -1.224 
13~ -.234 .094 .090 -.591 3Ul -.504 .14'1 -.063 -1.130 



WINO ENGINEERINu STUDY Of P~ASE DNf,HLOC~ 141.0ENV~~,COLO~lOO 
CONFIbUHA TION 3 WINO UI~ECTI0N= l~ 

PRESSURE MEAN HMS IoIAXIMUM MINIMU" "'~ESSUHE. -"EAN HMS I14AXIMUM MINIMUM 
TAP PRESSURE. PRESSUHE PWESSUHE fo'RlSSURf. TAP PHf~SIJWE PHESSUWE PRESSURE PRESSURE 

NUMHER COf.FFICIENT COI:.FF ICIENT COEffICIENT COl:.fFICIlNT NUMHf.R COE.FFICIf.NT COEffICIENT COEFFICIENT COEFFI C lENT 
303 -.5en .12J -.13~ -1.05tJ .341 -.44~ .130 .112 -.831 
]04 -.607 .118 -.05tt -J. .011 34;! -.566 .106 -.210 -.997 
30~ -.598 .11b -.141 -1.061 343 -.~~3 .099 -.262 -.913 
306 -.~74 .11,. -.08" -1.018 344 -.5~4 .101 -.276 -.925 
307 -.~62 .128 -.16b -1.123 401 -.4~6 .098 -.137 -.765 
308 -.560 .106 -.12'+ -.941 40c -.46~ .101 -.118 -.818 
109 -.532 .11 0 -.lR4 -.960 40.3 -.411 .10ti 0.000 -.837 
310 -.543 .10.:J -.212 -.921 404 -.484 .106 -.083 -.88~ 
311 -.567 .099 -.264 -.~43 40~ -.434 .091 -.037 -.730 
312 -.57':' .098 -.269 -.-J06 406 -.4/' .UCJ1 -.158 -.793 
313 -.571 .09~ -.281 -.925 401 -.4Ji .095 -.070 -.149 
314 -.551 .090 -.2,.1 -.925 40l:! -.490 .0f:t9 -.162 -.837 
315 -.501 .106 -.lh.:t -.81b 409 -.491 .090 -.188 -.839 
316 -.567 .100 -.17~ -.8AO 410 -.~12 .09~ -.172 -.861 
117 ... ~tJl .09b -.231 -.922 411 -.4b2 .099 -.144 -.823 
318 -.592 .OCJ6 -.19b -.~08 412 -.4tH .099 -.131 -.800 
319 -.515 .098 -.11:14 -.~01 413 -.49~ .095 -.162 -.846 

~ 320 -.5~2 .093 -.266 -.871 414 -.~15 .100 -.146 -.909 ~ 
~ 321 -.50B .109 -.04c -.961 415 -.490 .09tt -.11f.6 -.851 

322 -.52A .102 .149 -.ij48 41b -.~Ol .096 -.181 -.A44 
323 -.55':' .ocH -.2t:;9 -.883 411 -.'.)1~ .099 -.190 -.862 
324 -.'Sb4 .099 -.21b -.936 418 -.~l5 .112 -.097 -.932 
325 -.549 .09ts -.21~ -.ts64 419 -.~c6 .091 -.201f. -.839 
326 -.535 .099 -.222 -.850 420 -.~28 .096 -.221 -.846 
321 -.547 .101 -.028 -.Y20 421 -.534 .098 -.204 -.~86 
328 -.S3R .110 -.141 -.b~9 422 -.S4C .101 -.165 -.900 
329 -.530 .101 -.163 -.8i4 4~J -.513 .109 -.llP -.874 
330 -.SC::;6 .09~ -.219 -.843 4c4 -.~lJd .108 -.097 -.8b1 
331 -.547 .Oq~ -.210 -.tH43 4c5 -.511 .1l2 -.125 -.906 
332 -.531 .106 -.140 -.esTJ 4CO -.510 .119 -.132 -1.020 
333 -.494 .111 -.091 -.864 4~1 -.51.:J .1l1 -.162 -.844 
33" -.418 .121 -.093 -.tH6 4e8 -.49'i .110 -.14& -.825 
335 -.47S .139 .005 -.'n2 4c9 -.5011 .111 -.121 -.837 
336 -.b33 .112 -.222 -1.137 430 -.411!:) .111 -.079 -.918 
331 -.60S .J.O~ -.27b -1.01b 501 -.1~J .177 -.191 -1.618 
338 -.5dR .lOI? -.191 -.(H,. 5U2 -.lese. .154 -.216 -1.882 
33q -.451 .121 .05b -.H52 503 -.~~l .157 -.079 -1.692 
340 -.414 .127 .111 -.M4S 504 -.b41 .208 .088 -1.739 



_INO ENGINEEHINti STuJY OF PHASE ON~,HLOCt< 141.DENVt:.R.COLOPAOO 
CONf IblJt-l~lION 3 .. INU lH~t:.CTION= 30 

PRFSSlJ~E MfAN H~S ... A)\IMU", ""INI"'u'" t'wES5Ukf: Pl!E:..~N R ... S MA)(lMU~ MINIMU"4 
TAP PRESC;uwt uHt.SSU~E PkESSUHE "'WE.SSUkt:: Tap /.>HES~UHt:. PwESSURf PRESSuRE PHESSURE 

NUMi1EI-i COE.FFICIENT COt::FFIC tE.NT COEF FI C I1:.N T COt.F'F lCIE.NT NUMH!:.R ('OEfFICIENT COF.Ff ICIENT COEFFICIEIltT COEfFICItNT 
101 -.772 .1,,2 -.O~O -.l.33~ 13~ - •. HH .121 ,OSO -.920 
102 -.223 .1&1 .5~t) -.l.O~" 140 -.ll) .10l .102 -.61u 
103 -.lb3 .107 .I'd -.563 141 -.1~,+ .O':l~ .201 -.4tt5 
10,. -.20t; .100 .ln3 -.0:;"" 14~ -.11b .O':l~ .173 -.478 
lOS -.Id~ .09tS .1 ')4 -.:;,11:' 143 -.10C: .098 .303 -,461 
lOb -.1~0 .100 .130 -.:;~b 1,.4 -.13() .101 .303 -.4AO 
107 -."89 .17d .~(JJ -.l.40U .?'11 -.If 1 .16H .558 -.702 
101:1 -.202 .Ol:#b .121 -.:;,51 lU2 -.2ul .179 .503 -.846 
109 -.bb] .19~ .047 -.l.64b to,] .40~ .ibS 1.009 -.170 
llu -.1~7 • .l9:;, .393 -.l.O38 lO4 .53,$ .1 CJ4 1.205 -.096 
III -.lle;; .110 .22~ -.4~j 20:;, -.316 .114 .Ob4 -.nCJ2 
lIt! -.165 .101 .1C;,. -."nO 206 .~'i~ .196 1.354 -.108 
113 -.It-l .091 .11!;) -.~04 2Ul -.j~1 .109 .053 -.702 
114 -.19C; .\leH .09':1 -.1t~9 2Utl -.2411 .ll'i .139 -.700 
11~ -.,.,SO .191 -.01',12 -.l.0!;)3 201:# .40d .171 .990 -.126 
116 -.11F4 .175 .402 -.l.O93 210 .~61 .117 1.200 -.345 
117 -.103 .11 0 .2"'1 -.:;91 211 -.3e2 .111 .03b -.707 .... IHi -.143 .100 .20b -.!;)75 21e -.~,jc .133 .182 -.161 (;.l 

.&:0. 11':1 -.140 .10~ .190 -.546 213 .311.1 .184 1.030 -.326 
12u -.196 .101 .132 -.S~4 214 .~:)jR .200 1.373 -.220 
121 -.St'F1 .194 .O<W -.l.!;l4 215 -.3b~ .12U -.002 -,ft51 
122 -.161 .1~1 .25,j -.l.011:# 21n -.l'l"l .138 .218 -.827 
123 -.11':; .107 .t!4tt -.601 217 .361.1 .166 1.054 -.351 
124 -.1~3 .Ul'Itt .17~ -.~20 218 .4'i1 .176 1.410 -.069 
12!;) -.139 .O'lt .1..,11 -.418 219 -.3!;)"; .104 .005 -.726 
12'" -.18A .Ul',lc .1r.~ -.!;)AO ~eO -.19'1 .108 .IS1 -.551 
127 -.504 .174 .17!;) -1.441 ~~1 .j03 .lS1 .822 -.180 
128 -.173 .ll~ .244 -.73d 222 .3'1~ .161 1.0~5 -.077 
12~ -.122 .09,j .lk~ -.452 ee3 -.J~3 .103 .031 -.&80 
130 -.14~ .090 .1HO -.4~9 ct!4 -.l'iJ .112 .341 -.5A9 
131 -.1':>3 .0<;,1 .137 -.4h8 2t~ .ell .141 .~37 -.259 
132 -.216 .O9~ .1':16 -.!:>51 2c~ .c~2 .144 .867 -.3&9 
133 -.4t2 .14'1 -.001 -1.l81.!1 221 -.v13 .lj2 .580 -.422 
134 -.731 • .l23 .19 .. -.155 226 -.2'i1 .113 .062 -.743 
13S -.141 • UCII .1t-b -.4~7 2t'l .2(" .146 .875 -.110 
136 -.14~ .0t1tt .114 -.4"~ 230 .2t44 .14H .R22 -.208 
137 -.14~ .090 .131 -.!;)21 301 -.~14 .l!;)~ -.005 -1.102 
13b -.(iol .0'13 .123 -.:;'b~ ju~ -.:;,ld .181 .103 -1.459 



wIND E~MINEENING STUDY Of P~ASE ONl.RlOCK 141.0ENVER.COlOWAOO 
COII.!FIbU,",ATION 3 wINU OI~ECTIO~= 30 

PRfSSUkE ~fAN !'<MS MAXIMUM MINIMUM PWES5lJwE. ~l:.AN ~MS "AXIMUM MINI"UM 
TAP PRESSUI'(E ">kt,S!:tU"'l:. P"'ESSUHt- P"'fSSURE TAp PHESSURE P~ESSURE P~ESSURE PRESSURE 

NUMfiEH COEFFICIENT COUf ICH.NT COiFFJCIENT COl:.FFJCIf.NT NUMHEk COEff ICII:.Nr CO~FF ICUIlfT CDFFFICIENT COEFFICIENT 
303 -.5 .. 5 .1~l .O~J -1 • .34" 341 -.393 .118 .201 -.757 
304 -.sb3 .194 .07':,1 -1.:>12 342 -.49" .112 -.105 -.903 
305 -.5b$1 .15t! .024 -1.30ti 343 -.~Ot! .113 -.089 -.932 
306 -.5J7 .1(!H -.Ol~ -1.131$ 344 -.""11 .112 -.084 -.83b 
307 .... 516 .144 .Ol~ -1.090 401 -.3t1b .100 -.035 -.717 
308 -.533 .111 -.1111 -1.002 402 -.402 .096 -.078 -.745 
304 -.4d6 .140 .043 -."H,j 4UJ -.4!:)5 .105 -.121 -.A28 
310 -.4li4 .134 .103 -.'i42 404 -.4"4 .115 -.128 -.908 
311 -.518 .117 -.134 -.~94 4U" .... J"'b .10J -.088 -.764 
31e -.540 .IOti -.144 -.tHO 40f\ -.490 .115 -.125 -1.010 
313 -.5S7 .10~ -.232 -.9b1 407 -.391 .104 -.052 -.759 
314 -.t;23 .10b -.192 -.9~4 40ii -.420 .096 -.128 -.691 
31!:) -.423 .12.J .O!:lti -.Y34 409 -.441 .102 -.095 -.140 
31b -.47A .ll!:) -.105 -.t!~1i "10 -.503 .114 -.076 -.965 
317 -.~13 .111 .031 -.I:H1 411 -.3tH .093 -.045 -.698 
118 -.540 .ll17 -.lAO -.~2l. 41" -.404 .092 -.071 -.712 
319 -.518 .109 -.1t44 -.891 413 -.43b .093 -.118 -.745 .... 320 -.503 .111 -.101 -.'115 414 -.488 .11& -.090 -1.06~ t.'I 

VI 321 -.434 .J.27 .l~l -.HH2 41~ -.3b~ .101 .047 -.752 
322 -.4K2 .114 -.144 -.d31 416 -.383 .104 -.017 -.755 
323 -.502 .113 -.13~ -.8~2 417 -.31i!; .101 .009 -.762 
32ft -.51') .09'" -.194 -.ti6~ 41K -.404 .11ti .019 -.A02 
325 -.479 .100 -.122 -.I$ti~ 419 -.422 .100 -.135 -.757 
326 -.4b3 .100 -.084 -.b05 4~O -.432 .099 -.125 -.743 
327 -.419 .ll~ -.067 -.S"'9 4~1 -.43'i .10~ -.099 -.145 
328 -.4be; .10!;) -.Ofl7 -.H4b 422 -.4t!5 .113 -.043 -.713 
329 -.4bS .101 -.1?!:) -.t101 423 -.401 .100 -.040 -.141 
330 -.440 .100 -.ll!;) -.S!;)3 414 -.391 .0Clts -.033 -.743 
331 -.41B .10" -.12!:) -.H34 4,,5 -.413 .09~ -.047 -.750 
132 -.451 .10b -.007 -.,,'9 4cb -.422 .102 -.083 -.BAS 
333 -.404 .110 .001;) -.776 4~1 -.40" .J.03 -.099 -.771 
334 -.404 .114 -.029 - • .,34 4cn -.3"'0 .101 -.121 -.776 
3313 -.404 .120 .0 .. 3 -.7,,3 .. c 4 -.414 .100 -.130 -.745 
33b - • ..,29 .1l. .. -.Ot'll -.<;9t! 4JU -.407 .104 -.114 -.906 
337 -.526 .114 -.i i -.~31 501 -.51it) •. 319 .508 -1.598 
33ft -.510 .11e:.' -.13~ -.";)2 I;)Ol. -.8b6 .l.6~ .014 -2.216 
339 -.403 .l?~ .0"", -.027 503 -.J~O .123 .085 -.830 
340 -.3f14 .12U .074 -./40 504 -.J40 .133 .329 -.868 



_lNO ENGINEfHIN& STUDY OF PHAS~ ON~.bLOCK 141.0ENVER.COLORAOO 
CQNflbU .. AT ION :; wiNO 0IHECTION= 45 

PRESSliHE MEAN Ht~S "'A.IlI"'UM "'INIMUM f.'HESSUHE MEAN PMS MAXI""UM MINIMUM 
TAP PRESSURE PHESSUHE PRESSURE ... Rt.SSUHE TA ... pRfSSURE PHESSURE PRESSURE PRESSUHE 

NUMBER COEFFICIENT CuEFFICIENT COEFFICIENT COt.FFlCU .... T NUMHt:.H COt:fFICIENT COF.FfICIENT COEFFICIEt-iT COEFFICIENT 
101 -.b71 .l8U .069 -1.9!:»J IJ9 -.3l3 .lbl .116 -1.096 
102 -.337 .12l .121 -1.178 140 -.2:U .103 .110 -.605 
103 -.248 .10!:» .091 -.188 141 -.172 .099 .178 ".548 
104 -.Z4S .101 .12d -.ddb 142 -.1~"1 .095 .222 -.500 
105 -.201 .103 .139 -.170 14J -.131 .101 .194 -.489 
lOb -.201 .10~ .22 .. -.701 144 -.lb2 .101 .247 -.555 
107 -.51 .. .J03 .315 -1.b51 lUI -.5l3 .171 .009 -1.193 
108 -.222 .103 .178 -.b83 20~ -.blu .l27 .314 -1.827 
10<.1 -.344 .24 .. .ltll -1.097 203 -.lbo .317 .958 -1.214 
110 -.269 .120 .155 -.781 204 .~J8 .3S3 1.373 -1.198 
III -.211t .103 .206 -.6b9 lO~ -.ltl~ .131 -.028 -1.038 
112 -.225 .099 .1flO -.5'8 20b .106 .374 1.108 -1.135 
113 -.211 .100 .112 -.b99 lOl -.444 .129 -.001 -1.144 
114 -.215 .101 .111 -.b12 201J -.534 .152 -.062 -1.366 
115 -.325 .e7'1 .bOl -1.4~2 l09 -.41~ .222 .344 -1.108 
lib -.2S9 .128 .11t6 -.d7S 210 -.088 .419 .939 -1.546 
117 -.205 .114 .19l -1.012 III -."44 .114 .028 -.886 .... 118 -.218 .10 .. .114 -.062 21l -.484 .144 .132 -1.209 CA 
119 -.204 .10b .171 -.~80 2U -.43b .l48 .681 -1.421 

Q\ 

120 -.223 .103 .121 -.b39 214 -.lJtt .443 1.121 -2.061 
121 -.329 .304 .571 ... 1.!)87 ll!:» -.420 .113 -.030 -.921 
12l -.242 .117 .lb9 -.d59 21b -.4blt .156 .203 -1.124 
123 -.19b .10b .174 -.113 211 -.311J .268 .750 -1.029 
124 -.217 .O9~ .111 -.649 ~18 -.011 .446 1.329 -1.989 
12S -.192 .102 .167 -.10b l19 -.38b .108 .... 028 -.871 
126 -.'227 .103 .17M -.~91 UO -.414 .146 .148 -.918 
127 -.297 .~f?1 .70J -l.~OO l21 -.lb3 .l4l .547 -.964 
128 -.2 .. " .102 .101 -.140 222 .163 .JOM 1.204 -1.244 
129 -.201 .0ge .IQl -.~57 223 -.Jbi! .1Ub .012 -.778 
13U .... 217 .09~ .07!:» -.544 2i!1t -.J14 .139 .256 -1.036 
131 -.204 .093 .132 -.50'1 215 .OJ" .158 .556 -.577 
132 -.21t7 .09b .1 .. 2 -.58!:; leb .211 .19~ .909 -.644 
133 -.415 .229 .377 -1.377 2l.7 -.101 .lbO .616 -.58a 
13 .. -.2S0 .100 .110 -./01 22fJ -.399 .138 .04& -.953 
135 -.200 .093 .139 -.!jlb l.l~ .1 '16 .183 .812 -.431 
13& -.210 .093 .110 -.~ .. It 2::10 .~~i! .199 .q92 -.381 
137 -.192 .092 .112 -.S23 301 -.475 .151 .021 -1.089 
138 -.2.36 .093 .071 -.59b 302 - ... /0 .165 .099 -1.414 



.INO E~GINEE~ING STUOY OF PHASf ONt.SLOCK 141.DENVEP.COLO~AOO 
CONFIGURA liON 3 WINU DI~tCTION= 4~ 

PRE.SSU~E "4EAN t<MS MAXIMUM MINIMUM PRESSURE MEAN RMS MAXIMUM MINI"'U'" 
TAP PRESSUP~ tJkESSURE PRESSUNE PRESSUNE UP PRESSURE PRESSURE PRESSURE PRESSURE 

NlJM~E" Cf)FFFlCIENT COEFFICIEN r COEFFICIENT COEFFTCIE.NT NU.,HtH COfFFICUNT COEFFICIEfltT COEFFICIENT COEFFICIENT 
303 -.47/:$ .155 .122 -1.231 341 -.3M'I .099 -.05b -.713 
304 -.4a4 .144 -.02b -1.188 34l -.41b .100 -.042 -.7i'S 
30':> -.493 .121 .053 -1.1ub 343 -.437 .101 -.10& -.AO~ 
30& -.490 .121 -.10tf -1.18& 344 -.44d .107 -.127 -.819 
101 -.447 .121 -.02b -.tHO 4111 -.347 .103 .0&2 -.fl92 
308 -.479 .103 -.143 -.b':>& 40l -.3&0 .09'1 .04& -.&85 
309 -.419 .104 -.014 -.18'1 403 -.403 .107 -.032 -.163 
310 -.431 .101 -.04& -. 74~ 404 -.4&d .114 -.075 -.893 
311 -.4&3 .101 -.102 -./:$~d 40!;) -.371 .103 .011 -.751 
312 -.4~2 .103 -.O'lf:; -1.054 40& -.471 .113 -.032 -.B82 
313 -.477 .10~ -.1"2 -.b70 401 -.3&& .103 .011 -.747 
314 -.4&1 .101 .... 138 -.841 408 -.385 .09& -.100 -.115 
31~ -.408 .101 -.031 -.b58 409 -.410 .104 -.080 -.158 
31& -.434 .OCj~ -.129 -.826 410 -.44!;) .121 -.105 -1.105 
311 -.437 .093 -.13~ -.181 411 -.34d .091 -.01& -.671 
311i -.445 .093 -.150 -.1"9 412 -.3':>4 .091 -.on; -.676 
31Q -.437 .093 -.136 -.801 41J -.317 .093 -.037 -.75!> .... 320 -.432 .095 -.09':i -.7!:l~ 414 -.39& .lU9 .034 -1.030 ~ ..... 321 -.411 .101 .10& -."19 41':> -.31~ .09& .057 -.703 
322 -.425 .U~& -.09'1 -.870 41& -.381 .094 .062 -.133 
323 - .4in .09& -.011:4 -.7&& 411 -.391 .09!:» .082 -.144 
324 -.442 .u93 -.121 -.148 418 - • .3'14 .104 .162 -.R40 
325 -.421 .094 -.111 -.125 419 -.442 .097 -.11& -.188 
32& - ... 14 .098 -.0t-2 -.771 4~O -.444 .094 -.121 -.770 
327 -.4!:»} .104 -.0}4 -.7q4 4~} -.4~1t .091 -.107 -.774 
32t:i -.4S1 .104f. -.138 -.8Ml 422 -.448 .108 .073 -.811 
32'1 -.43? .099 -.122 -.7'14- 4cJ -.410 .090 -.046 -.678 
330 -.435 .099 -.01)2 -.7Q1 424 -.40& .089 -.046 -.665 
331 -.431 .11'18 -.O9!;) -.75S 4l!:» -.416 .089 -.03'i -.683 
332 -.421 .09,* -.120 -.148 4~6 -.411 .090 -.041 -.740 
333 -.434 .108 .0'*" -."24 4tJ7 -.403 .10~ -.021 -.763 
334 -.431 .100 -.148 -.'144 4ld -.390 .104 -.005 -.751) 
335 -.412 .091 -.104 -.113 4~,* -.411 .091 -.0&9 -.181 
33& -.418 .109 -.0"1 -.tHO It.;iO -.403 .101 -.025 -.190 
331 -.4,0 .10tJ -.OqO -.,H2 !;)U1 -.377 .19~ .4&8 -1.398 
338 -.420 .10& -.U8b -.d4~ SOl -.4tH • IS!:» .300 -1.371 
339 -.431 .lli! -.0 .. & -.~I)J 1)0] -.140 .13~ .359 -.605 
340 -.40" .104 -.090 -.773 !;)t14 -.01M .200 .646 -.964 



_INO EN6INEE~IN6 ~T~OY OF PHASt O~t.~lOCK 141.0ENVE~tCOlO~AnO 
CONF IuU~A' IO~J J wINU ~I~fCTION= 60 

PRF~SU~F ""FAN """!;, MA)(IMUM MINIMUM t->~ESSUHt:: Mf:AN PHS MAXIMUM MINIMUM 
TAP P~E'S"'UHf t-'Hf:.SSuHf PHt::SSVHf PHt.SSUHf TAp P~ESSu~E. PHESSUHE PRESSURE PRFSSURE 

NU""~Ew COfFFICIE.t.tT COf:.FFICIllltl COfFFltlENT COEf"FJCIENT NUMHt~ COfff ICltlllT COFFFJ C lENT COEFFICIENT COEFFICIENT 
101 -.'H4 .~O4 .371 -£.U~'" lJ'J -.J'>:' .~08 .279 -1.487 
102 -.504 .HIl .19~ -1.J41 140 -.:::l4'1 .117 -.018 -.793 
103 -.43') .151 .101 -1.04'1 J.i+ 1 -.~!:>'" .107 .071 -.6Q4 
104 -,';91 .149 .12U -1.vO~ 14~ -.~ll .10t. .152 -.572 
IO!:> -.366 .139 .IH~ -1.U40 143 -.1b2 .112 .272 -.'526 
101) -.33" .123 .17~ -.~ri3 144 -.115 .104 .251 -.496 
107 -.541 .11>4 .194- -1.!:>36 201 -.blb .14(' -.126 -1.447 
lOtS -.343 .111 .101 -.7H':I 202 -.61J .136 .079 -1.289 
109 -.a;6A .129 -.Of):' -1.0~H 20j -.610 .164 .223 -1.849 
llU -.!:>Ul ,1';4 -.016 -1.003 204 -.f)OtS .213 .514 "1.519 
111 -.43ft .126 .016 -,'15!:> 20':) -.640 .111'1 -.272 -1.049 
112 -.3tS8 .121 ,09:' -.9,.1 2U6 -.6":;' .lb':l .165 -1.842 
113 -.350 .112 -.02:' -.11!:> 201 -.1)4'" .IO~ -.268 -1.019 
11'" -.327 .109 .025 -.147 iUH -.1):':' .106 -.2"'7 -.991 
115 -.554 .14J .164 -.'196 £09 -.034 .111 -.261 -1.049 
116 -.525 .144 0.000 -1.U93 210 -.o!:>tS .105 -.200 -1.873 
117 -.442 .131 .0'" -.913 ill ".6.Hi .10H -.305 -1.003 .... 118 -.3146 .119 .031 -.b3~ 21C -.6c') .10b -.295 -.958 (H 

11~ -.331 .113 .07tt -.f .. ~ ~lJ -.o~H .112 -.2'11 -1.021 
00 

12U -.311 .110 .190 -.11J 214 -.6!:>1 .16~ -.091 -1.966 
121 -.~7A .180 .2I~ -1.Jbo ~I:' -.oJ4 .131 -.261 -1.505 
122 -.501 .16'1 .005 -1.200 21& -.tl ...... .111 -.240 -1.428 
123 -.404 .1Sh .1~O -.929 211 -.6!:>l+ .122 -.219 -1.272 
124 -.354 .12'1 .0/')'1 -."1'12 2111 -.01:41 .212 .021 -2.015 
125 -.21'\ .11>2 .1114 -.fbl 219 -.~ll .105 -.193 -1.056 
126 -.256 .ll!:> .2 ... 0 -.0~1 220 -.63~ .123 -.226 -1.051 
127 -.lt5A .~1'1 .3H3 -1.1"~ 211 -.020 .14S .061 -1.117 
1211 -.400 .174 .2 .... -1.010 222 -.5"9 .~88 .399 -2.263 
129 -.290 • lit!:> .l/i'" -.b42 ~lJ -.52!) .10M -.205 -.91)2 
1JIJ -.264 .12,. .141 -.110 22,. -.624 • ltd -.031 -1.242 
131 -.227 .111 .2}'" -.618 2"''' -.J~I .200 .526 -1.263 
132 -.235 .10'1 .1Ml -.1)99 2~0 -.OJ2 .263 .937 -1.119 
133 -.313 .262 .it3/i -1.711 ~21 -.395 .16e .254 -.882 
13'" -.322 .120 .025 -.932 228 -.640 .174 -.105 -1.299 
13') -.2!:>7 .100 .IIJ -.071 2e9 .000 .224 .~54 -.196 
136 -.1>51 .101 .046 -.650 2.:S0 .OK~ .~63 .l:i96 -1.265 
137 -.213 .104 .14!:> -.~6U JOl -.,311') .180 .22" -1.011 
13b -.221 .110 .llb -.5,,1 JU2 -.4JI) .196 .195 -1.324 



~IND ENr,I~EF.~ING ~JUOY O~ PHASt: Of\Jt.RLOCI\ }41.11ff-lvt.oJ.C ')LUwAOIJ 
CONfIb\J~AIION 3 IIIII"IU Dlt.lECTIO!'l= bO 

PRESSU~E MfAN ~MS, MAJttMUM MI"4IMUM j.JPE"SS\Jkt ~t"AN RMS .. AXIMUM MINI~UM 
TAP PRESSURE j.JRESSlJ~E P~ESSlJRE "~fSSukE TA~ Io'wE!:>5UIoIt. PRESSURE PRESSUJ.lE PRESSURF 

NUMRER COEFFICIENT COEfFICIENT COEFFICIENT CQtFFICIENT NUM~t~ CI)EffICIf:r..r COffFICIENT COEFFICIENT COEFFICIENT 
303 -.535 .J.9b .465 -J..'!)l& 341 -.500 .110 -.107 -1.0Sb 
301t -.571 .U::5 .1~& -!.347 34c -._d .. .099 -.107 -.RI9 
305 -.651 .1bO .01b -J..4b~ 343 -.4'_ .091 -.142 -.~07 
30b -.b40 .1~2 .235 -J..235 344 -.4&Ioi .100 -.147 -.865 
301 -.3M5 .140 .235 -.933 401 -.3bc .105 .002 -.~OS 
30ft -.b12 .120 -.l3l -J..226 40c -.Jbl .099 .009 -.113 
30~ -.432 .12c .014 -.92H 40J -.3'11 .103 -.04& -.837 
310 -.492 .124 .0tH' -J..l&5 404 -.1t041 .118 .002 -.879 
311 -.51:;9 .1?1 -.205 -J..070 40'.) -.J14 .110 -.037 -.835 
312 -.b49 .124 -.219 -1.&79 406 -.40c .115 -.018 -.959 
313 -.6~9 .1?3 -.2&5 -1.058 1t07 -.3bO .109 -.007 -.938 
J14 -.&34 .114 -.263 -.9H'I 40t; -.31"; .09'1 -.044 -.73& 
315 -.428 .135 .037 -.982 409 -.38t .103 .002 -.814 
jIb -.508 .113 -.00'1 -.~&5 410 -.3'11:; .120 0.000 -1.054 
311 -.5&9 .114 -.191 -1.1&5 411 -.3c4 .102 .018 -.692 
31M -.&11 .lld -.263 -1.154 4J.c -.33'1 .098 -.Ola -.722 
319 -.&19 .llt; -.24'1 -1.142 413 -.3&1 .105 .012 -.724 ... 320 -.60S .101:; -.2bl -.956 414 -.371 .132 .136 -1.298 t.I 

10 321 -.455 .lS5 .026 -1.200 415 -.Jlb .124 .085 -.959 
322 -.509 • J.l 0 -.10l -.tH5 41& -.J3e .11'1 .065 -.729 
323 -.525 .10d -.140 -.H41 411 -.329 .120 .101 -.182 
324 -.550 .104 -.205 -.910 418 -.32~ .142 .201 -.929 
325 -.522 .104 -.1'11 -.921 419 -.342 .134 .039 -.756 
32b -.532 .105 -.111 -.968 420 -.j5b .128 .014 -.747 
321 -.580 .175 .130 -1.424 421 -.3!)b .135 .134 -.941 
32t; -.558 .114 -.126 -1.07U 422 -.3b!) .139 .258 -.837 
329 -.522 .105 -.161 -.'156 4e3 -.331 .11H .044 -.708 
330 -.512 .102 -.1':;& -.-iR9 424 -.333 .115 .065 -.733 
331 -.495 .100 -.10'1 -.900 4c5 -.335 .11'1 .055 -.703 
332 -.4d7 .094 -.200 -.7'18 421) -.344 .131 .191 -.7&" 
333 -.!>76 .191 .11., -1.3~e 4~1 -.311 .131 .127 -.763 
334 -.520 .122 .174 -.t;96 428 -.3 IJl .12" .120 -.759 
335 -.502 .101 -.12.j -.tS~l 4c~ -.3UA .140 .270 -.149 
33& -.511 .0C,ld -.154 -.bba 430 -.31~ .142 .238 -.82& 
J37 -.47& .097 -.171 -.7'11 501 -.:'11 .162 .010 -1.438 
3Jd -.4f)4 .U9t; -.1f)1 -.H21 !)Ol -.~Hl .15J .c?95 -1.l72 
33q -.~5~ .15~ -.0~1 -1.205 ~t.13 -.~4c .147 .279 -.145 
340 -.~35 .115 -.147 -1.014 504 -.c.jJ .155 .364 -.719 
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-INU EN6IN[FNINu ~TUOY Of PHAS~ ONt.~LOCK 141.~ENYEN.COLO~AOO 
CO"'''lbUHA liON 3 .INO OIQtCTION= 7~ 

PRES~\.JHE "'fAN NM~ MAXII!IIIUIiII MINIMUM PNES~UHt MEAN HMS MA)lIMUIiII MINIMUM 
U.., PRESSUN£: PNESSUkE "'HE~SUHF ... ofESSUkE TA'" PNESSUHt:. PNESSUHE PNESSUR,!: PHF.:SSURE 

flillMHEH COfFFICIEIliT COEFFICIE.NT COtH IClt ... ' CotFFICl~NT fII.., .. tttH COtFFICItNT COEFFICH.NT COEFFICIENT COEFFICIENT 
303 -."'b4 .170 .310 -1.211S .341 -.!:t~U .11~ .129 -."48 
304 -.~17 .17b .107 -1.138 .j4l -.4~I .109 -.096 -.1:177 
30~ -.&24 .1h3 -.061 -1.lO2 34J -.4'4 .lO~ -.103 -.A03 
30b -.flbl .1Rtt .O.,~ -1.544 344 -.4/1 .09.0 -.174 -.743 
301 -.ll" .13" .lftl -.831 401 - • .j~.j .136 .138 -1.22"' 
30~ - .140 .131 -.313 -1.l8~ 402 -.391 .1ll .106 -1.031 
30~ -.395 .120 .134 -.832 40J -. 4l41~ .ll9 .029 -."45 
310 -.471 .12~ .047 -.9611 4U4 -.)l,Il .113 -.045 -.182 
311 -.';91 .1(1J -.12!:t -1.124 .. U~ -.l9'i .114 -.070 -.879 
312 -.6",1 .l24 -.O"1t -1.221 4U6 -.Jtt~ .110 .075 -.744 
313 -.Mn .100 -.3"4 -1.196 4UI -.419 .1l0 -.079 -1.157 
314 -."'foo3 .10J -.332 -1.U40 4Ud -.44) .101 -.04~ -.M9) 
31~ -.407 .122 .223 -.1S43 "U" -.4i1 .1ll -.023 -l.111 
316 -.511 .11J -.141 -.88~ 410 -.413 .1lO -.005 -.H20 
317 -.623 .111 -.lOl -1.U15 411 -.4.j~ .101 -.010 -.771 
31tj -.684 .1ll -.31b -1.14~ 41l -.441 .111 -.079 -.R05 
31~ -.b8l .l03 -.361 -I.O,-.j "13 -.4~tj .11b -.122 -.8fJ6 .... 120 -.6ft& .099 -.335 -1.015 414 -.46~ .121 -.034 -1.196 .,.. .... 321 -.342 .134 .l12 -.~28 .. 1., -.366 .101 .009 -.H34 
322 -.499 .104 -.143 -.926 416 -.3~b .102 .009 -.762 
323 -.579 .10b -.236 -1.002 .. II -.J~tj .109 .010 -.796 
324 -.b11 .101 -.)03 -.~13 41d -.3.j9 .1.j6 .081 -1.013 
32':' -.~83 .10~ -.23~ -.d90 .. 19 -.294 .100 -.020 -.711 
12b -.~1l .U9~ -.2ftl -.895 4~O -.~93 .U93 -.025 -.642 
321 -.ltfiO .1btj .110 -1.214 421 -.2tj~ .099 .014 -.~fl3 
3214 -.~4C; .11U -.163 -.9]~ 422 -.30J .12U .113 -.717 
329 -.544 .l01 -.17b -.'137 4~3 -.l99 .101 .111 -.689 
330 -.5'12 .O~b -.239 -.8h8 4~4 -.300 .10] .075 -.631 
~31 -.531 .09~ -.203 -.816 4~5 -.310 .111 .04~ -.&89 
332 -.!:>lt3 .O~l -.241 -.dl1 416 -.J~J .13~ .190 -.814 
333 -.b03 .184 .l .. 8 -1.~46 "ll -.cdb .100 .011 -.&01 
334 -.~o~ .119 -.Obl -1.013 4":8 -.2tjl .09ts 0.000 -.&17 
335 -.540 .104 -.194 -.lIfU "29 -.29J .1U~ .041 -.660 
Jlb -.5i::l .1:I9tj -.IR.j -.tJll 430 - • .jll .10& .0t:O -.676 
331 -.4Qb .096 -.17U -.1112 ~OI -.~J' .191 .225 -1.307 
3J8 -.521 .096 -.16~ -.1186 ~Ul -.~':I3 .189 .121 -1.(l9ft. 
33'1 -.~ri7 .140 -.lU.j -1.1ftl ~UJ -.0/9 .lb4 .515 -.703 
340 -.-:'~5 .122 -.116 -1.0~1 ~O~ -.OlM .170 .610 -.590 
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IIHNO E.N&INEEkt~(; STuOV OF "'l-I_SE ONt...HLOCt< 141.0E.NVt~.COLO~AOO 
CONF {bUHA II 0'; 3 wINO Ol~~CfION=lO~ 

P~ESSI.~E fl4fAN k.-S MAXIMUM MIfOflMUfiI "'~ESSlJ~E .. tAN ~MS .. AXIMUM MINIMUM 
TA'" PPESSUH!:. PHE.SSUHE PRESSUHE ...... t..SSURE TAP tlHESSlJ~t:. PkESSURE PRESSURE PRESSURE 

NUMRER COEfFICIENT COEfF ICIENT COEFfICIENT COtH ICIENT NUfilHtH COE.ff ICUIltT COffFICIENT COEffiCIENT COEffiCIENT 
101 -.339 .101 -.013 -.104 I.:J'J - ... H2 .Otiti -.092 -.656 
102 -.335 .101 .004 -.104 140 -.JtiO .092 -.071 -.674 
103 -.346 .12b .125 -i.121 141 -.J!l!l .094 -.Ob4 -."98 
104 -.34H .J.2H .08b -.880 142 -.3J3 • o 9 !:I -.011 -.630 
10~ -.310 .J.43 .071 -J..202 1'+3 -.JI9 .09~ .042 -.b54 
lOb .... 3~3 .141 .03~ -i.316 1'+4 -.t"lV .091 .042 -.592 
1~1 -.334 .(,92 .O2~ -.b~4 ~Ol -.31!l .161 .264 -.974 
101; -.J!:>3 .i11 .031 -.~Ro iOe -.3J3 .1~0 .261 -.858 
10~ -.3~2 .O~I -.11" -.b,.1# 203 -.304 .145 .384 -.160 
110 -.3'+3 .U8" -.OlJ -.b36 204 -.263 .11'1 .161 -.813 
111 -.344 .081 -.USI -.64-') 2bS -.4~6 .139 .054 -1.014 
112 -.347 .0'11 -.031 -.126 206 -.J", .099 -.067 -.735 
113 -.367 .101 -.053 -.124 2U7 -.,+82 .I1J -.Ob9 -1.061 
114 -.361 .10ti -.033 -.lS9 i!?OH -.414 .09ti -.190 -.189 
115 -.390 .093 -.0146 -.693 ~09 -.4~4 .O~6 -.118 -.189 
11" -.314 .0cH -.021; -.135 ~IO -.JHl .094 .009 -.135 
117 -.3b3 .092 -.009 -.109 211 -.416 .092 -.13,. -.164 .... 11H -.3SH .09c -.020 -.lil2 ~i2 -.4b:' .092 -.0147 -.762 ~ 

~ 119 -.362 .O'J" .011 -.146 213 -.4ti4 .104 -.168 -1.090 
120 -.3~6 .091 -.05~ -.711 214 -.460 .102 ".045 -.853 
121 -.36" .092 .013 -.711 21!l -.4!:1" .083 -.134 -.773 
122 -.34~ .U9,. -.020 -.140 lib -.447 .Ob6 -.107 -.773 
123 -.344 .O9~ -.001 -.726 III -.4~b .Oti9 -.141 -.791 
12. -.360 .UA4 -.040 -.bJU ll>i -.4"c .092 -.127 -.R06 
12~ -.341 • OM!::» -.O~l -.641 2J.9 -.466 .OHts -.121 -.742 
126 -.J,.q .096 -.046 -.1':;1 2~O -.'+~O • oaf) -.Ii!1 -.713 
121 -.4U~ .OA3 -.123 -.ll9 lcl -.4~b .OHM -.130 -.739 
12ij -.319 .091 .007 -.100 ~2l -.46H .OHI; -.168 -.111 
129 -.33A .O9~ .011 -.109 ell -.46H .089 -.18S -.798 
130 -.31A .0'12 -.02. -.bf)1 ci'+ -.4,.6 .081 -.1~4 -.777 
131 -.300 .081 -.0/)9 -.bl0 li':J -.4J4 .089 -.110 -.782 
132 -.325 .O(H .037 -.64J ctb -.44J .0-,)6 -.154 -.833 
133 -.401 • Oft' -.031 -.111 2~1 -.'+J1 .084 -.127 -.728 
134 -.3KI.I .090 -.033 -.lAl C2K -.'+2'1 .084 -.145 -.113 
135 -.':'H3 .O~~ -.040 -.tiOb c2'J -.404 .081 -.lll -.697 
13" -.334 .09J. -.04ti -.b36 2.;0 -.41~ .089 -.127 -.710 
131 -.29l .093 0.000 -.~le J01 -.436 .1lfi -.109 -.~33 
13K -.279 .091 .040 -.~94 J02 -.402 .114 -.ObO -.949 



wINO ENGINEEHINd ~TUUY OF PHASE ONt.eLOCK 141.0ENVtH.COLOHAOO 
CONF' I dUHA 1I ON 3 WIND OI~fCTION=105 

PRESSuRE MfAN H~~ MAXIMUht MINIMUM PRESSURE .. t.AN ~ .. S MAXIMUM htINIhtUM 
TAP PRESSU~f PHE.SSUHE PRESSURE PRESSURE TAP PRESSURt:: PRESSuRE PRESSURE. PRESSURE 

NU .. RER COEFFICIENT COEFFICIE.NT COE.FFICIENT COt.FF'ICIENT NUM8E.H COEFFICIE"'T COEFFICIENT COEFFICIENT COEFFICIENT 
303 -.410 .131 -.Old -1.b9b 3~1 -.4db .111 -.087 -1.028 
304 -.41ij .144 .00"i -1.213 342 -.4l:H .102 -.114 -.865 
305 -.417 .17b .)9~ -1.19,j J .. .j -.4bl .096 -.121 -.822 
306 -.3~2 .c:!ll .14,. -1.!:)~1 344 -.4be! .094 -.083 -.742 
301 -.432 .12b -.034 -.920 .. 01 - •. .H2 .097 .002 -.685 
308 -.451 .17J .134 -1.381 402 -.307 .089 -.004 -.590 
309 -.43Q .125 -.031 -.d53 403 -.3c:!1 .091 .022 -.623 
310 -.411 .106 -.007 -.131 40" -.345 .092 -.040 -.634 
311 -.402 .109 -.040 -.829 40~ -.311 .096 -.026 -.645 
312 -.41Q .11d -.Ob9 -1.182 40b -.331 .092 -.018 -.614 
3lJ -.415 .121 -.132 -1.007 .. 07 -.321 .091 -.059 -.669 
l14 -.417 .111 -.09~ -.~7U ~08 -.324 .08b -.051 -.6r;2 
315 -.40e; .123 .00,. -.920 .. O~ -.313 .08h -.02Q -.652 
316 -.459 .OQ~ -.098 -.793 410 -.322 .092 -.013 -.658 
317 -.445 .10J -.OR3 -.177 ~ll -.322 .08~ -.04A -.649 
318 -.454 .104 -.121 -.914 ~12 -.)01 .08~ -.001 -.632 
319 -.451 .099 -.130 -.992 4lJ -.l81 .087 .002 -.632 .... 320 -.464 • U9b -.1135 -.8H2 414 -.2/4 .093 .048 -.621 ... 

U'I 
321 -.3qe .114 -.022 -.829 1t15 -.33e! .086 .035 -.632 
322 -.~81 .090 -.147 -.809 ~16 -.Jl1 .086 .046 -.612 
323 -.503 .0811 -.165 -.81,0 411 -.29~ .088 .091 -.649 
324 -.515 .Oq3 -.211 -.«Hl ~lb -.291 .091 .Ob2 -.608 
325 -.4b6 .091 -.ltt3 -.173 419 -.J02 .094 -.011 -.660 
32b -.454 .09.1. -.170 -.17~ 420 -.29~ .092 -.024 -.654 
327 -.402 .121 .101 -.821 ~c:!1 -.300 .095 .011 -.614 
328 -.497 .1.191 -.134 -.822 ~22 -.317 .102 .042 -.641 
32q -.504 .094 -.l"~ -.Hll ~23 -.2/8 .08b .051 -.590 
330 -.500 .1.194 -.174 -.dOO ~24 -.280 .085 .042 -.S~1 
331 -.471 .091.1 -.lMS -.1':>3 "25 -.297 .1.192 .026 -.643 
332 -.4"8 .1.190 -.131.1 -.757 426 -.J~3 .122 .031 -.qQ7 
333 -.2M5 .134 .1117 -.8k2 ~27 -.l~8 .084 .022 -.553 
334 -.43F1 .120 .O~,j -.dJd 428 -.cbll .1.182 .0~8 -.526 
335 -.4H9 .100 -.176 -.b3H ~211 -.2~H .097 .088 -.6l1t. 
33b -.49~ .UQb -.lb8 -.87b 4.j0 -.31~ .109 .035 -.173 
337 -.462 .1.191 -.171.1 -.806 ':>1.11 -.435 .21H .~58 -1.320 
338 -.470 .1.191 -.163 -.824 ':)02 -.3HO .236 .451 -1.615 
339 -.27A .131 .21~ -.7h2 ~O3 -.244 .13" .288 -.856 
341.1 -.~57 .12~ .0133 -.~27 51.14 -.242 .l~~ .396 -.qr;5 
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-IND ENbINff~l~G STU~V OF PHASE ON~.blOCK 141.0ENVE~,COlORADO 
COl"4f I(iUWA lIO"" 3 .INn OlwECTION=120 

PRESSURE "'EAN HMS MAJCIMUM MINIMUM PPESSUHE M~AN NMS MAXIMUM ~INIMUM 
TAP PRESSURE PHtSSUHE PRESSURE PwESSURE TAP PHF:SSUNt: pHESSUNE PRESSURE PRESSURE 

NtJMHER COEFFIC It.NT COEFfICIENT COEFrICI~NT COEFFICIENT NUMtiEH COfFFICIENT COfFFICI~NT COEFFICIENT COEFFICIENT 
303 - • .3t\3 .121.1 .01.J -.SQ4 341 - •. :U~ .095 .031 -.618 
304 -.lt06 .120 .013 -.l.OiU 34e! -.J11 .091 -.022 -.649 
30S -.3QIt .10J -.061t -.181t J43 -.31)1 .09~ -.051 -.651 
JO" -.3,!)S .101 -.Olt6 -.l.0~2 344 -.J~8 .092 -.051 -.735 
301 -.2b6 .13ti .382 -.780 1t0l -.21J .ll!:> .131 -.789 
30~ -.342 .O9~ -.033 -.614 1t0e -.2K9 .114 .124 -.A34 
309 -.261 .123 .210 -.100 403 -.286 .llb .165 -.809 
310 -.348 .lOt? .0 .. 1t -.61)2 1t04 -.2'1e .124 .144 -.896 
311 -.3a7 .oeu -.060 -.6Al 1t05 -.26~ .102 .179 -.692 
312 -.ltOO .091 -.106 -.720 406 -.2~~ .115 .199 -.736 
313 -.361 .08"1 -.033 -.693 401 -.210 .098 .080 -.628 
314 -.317 .093 .009 -.607 40b -.e6b .095 .044 -.649 
315 -.241 .122 .311 -.63~ .. 09 -.245 .097 .076 -.640 
316 -.3!l2 .099 .1,,1 -.618 .. 10 -.241 • 11 It .174 -.761 
317 -.378 .090 -.020 -.67f' 411 -.211t .091 .053 -.569 
31H -.391 .U~6 -.004 -.MU 4.l2 -.2~9 .09~ .051 -.562 
319 -.3"A .0Rts -.031 -.669 413 -.246 .094 .066 -.569 

l-' 
320 -.330 .UK6 -.03" -.614 411t .... 238 .111 .225 -.871 .j:Io. 

-.J 321 -.2'+6 .10K .177 -.6,,2 .. .l!:> -.283 .Odl .030 -.603 
322 -.3"'~ .091 -.00,., -.671 416 -.,n~ .088 .002 -.515 
323 -.397 .1.194 -.077 -.764 4.17 -.2~1 .088 .062 -.562 
324 -.40e; .090 -.OK4 -.721 "'18 -.249 .106 .188 -.771 
325 -.348 .090 -.0":>1 -.665 419 -.2!:;e .090 .085 -.552 
326 .... 314 .OK9 -.026 -.634 420 -.2!:>1 .OK9 .069 -.594 
321 -.21" .101 .333 -.!)65 .. 21 -.2'+2 .091 .0&4 -.566 
328 -.307 .094 .00'+ -.625 4e2 .... 243 .106 .096 -.651 
329 .... 365 .091 -.042 -.641 "'~3 -.e3K .081 .030 -.569 
330 -.411 .092 -.095 -.720 '+24 -.e'+l .086 .023 -.555 
331 -.380 .1.191 -.066 -.b71 42!:; -.e!40 .088 .014 -.536 
::\32 -.329 .088 -.060 .... 629 42b -.e!84 .113 .009 -.771 
333 -.1'+1 .110 .265 -.~23 1t21 -.ee!2 .O'J~ .073 -.525 
334 -.1>27 .10l .21 .. -.5418 4bj -.241 .091 .066 -.573 
33!l -.312 .10e! .11S -.634 4e!"1 -.e!01 .Oli1 .112 -.548 
336 -.410 .09b -.126 .... ll0 4JO -.28b .10b .064 -.734 
331 -.3M3 .09,., -.111i -.101 !l01 -.Jb4 .13l .168 -1.268 
33B -.342 .Uf4ts -.O7~ -.121 ~02 -.380 .128 .124 -.987 
339 -.1':16 .102 .1"'2 -.490 503 -.~IO .146 .4!:>4 -.138 
340 -.2b4 .Oq.j .01S -.'>65 ~Olt -.e7S .1'+8 .296 -1.089 



wiNO ENGINEERING stuDy OF PHASE ON~taLOCK 141.0ENVE~'COLOk400 
CONF I GUHAl ION 3 wINO OIHECTION=135 

PRESSUHE MEAN RfoilS MAXIMUM MINtMUfoil PRESSURE "fAN HMS MAXIMUM MINIMUM 
TAP PRESSUHf PRESSU~E PRESSURE foIRESSUPE TAP PRESSURE PRESSURE PRESSURE PRESSURE 

NUM~ER COEFFICIENT COEFFICIEI\IT COEFFICIENT CO~FFICU:.NT NUMl:JeH COEffICieNT COffFICI£NT COEFFICIENT COEFFICIENT 
101 -.227 .09.J .120 -.~19 lJ9 -.20.3 .081 .065 -.435 
102 -.211 .09U .124 -.518 140 -.c:O~ .080 .054 -.411 
10l -.207 .081 .141 -.524 141 -.lY8 .080 .052 -.4'51 
104 -.213 .087 .094 -.540 142 -.lY3 .082 .067 -.466 
lOS -.217 .0Rl .098 -.537 14.3 .... 195 .082 .061 -.474 
106 -.20e; .0flY .131 -.511 144 -.lY9 .081 .101 -.494 
107 -.218 .01''1 .014 -.500 201 -.215 .109 .080 -.981 
108 -.?09 .Ofll .llts -.500 202 -.216 .104 .056 -.799 
109 -.228 .080 .046 -.:;21 20) -.250 .104 .061 -.182 
110 -.211 .083 .016 -.529 204 -.242 .102 .024 -.657 
111 -.208 .082 .061 -.540 ~05 -.2S!:J .100 .071 -.657 
112 -.214 .084 .0.-1 -.555 206 -.i!35 .098 .048 -.616 
113 -.207 .OR2 .091 -.507 ~Ul -.2S2 .093 .052 -.644 
114 -.194 .085 .120 -.492 208 -.25Y .090 .054 -.519 
115 -.205 .082 .1Oi! -.485 20~ -.235 .092 .045 -.601 
116 -.210 .USI .124 -.414 210 -.231 .091 .052 -.551 
111 -.201 .082 .ll1 -.479 211 -.251 .081 .030 -.532 ... 118 -.202 .OP3 .148 - ... 96 212 -.24Y .Ots" .052 -.529 ".. 

00 119 -.206 .085 .llY -.:'29 213 -.24l .090 .086 -.592 
120 -.218 .Oltl .012 -.,09 214 -.235 .092 .136 -.540 
121 -.207 .019 .094 -.4"3 215 -.25Y .Ots2 .022 -.541 
122 -.201 .01ts .100 -.46it 216 -.256 .08l -.004 -.551 
12l -.210 .0Rl .091 -.494 217 -.253 .084 .011 -.544 
124 -.222 .078 .020 -.496 21~ -.2"'9 .Ots4 .043 -.529 
125 -.210 .ORI .0ll -.490 21'" -.256 .089 .Ol2 -.534 
126 -.205 .0&0 .046 - .... 96 22U -.253 .089 .01l -.541 
121 -.211 .011 .00'# - .... A7 2i!1 -.2 ..... .090 .050 -.560 
128 -.209 .081 .Oll - .... Al 222 -.2"'0 .090 .060 -.568 
12'1 -.199 .0fU .0"3 -.492 2i!l -.211 .090 -.022 -.557 
130 -.200 .080 .091 -.S07 2i!'" -.260 .Oft8 .002 -.631 
131 -.205 .084 .012 -."79 2~5 -.241 .08'" .026 -.523 
132 -.205 .O@ts .010 - .... 90 221) -.226 .085 .0"'8 -.514 
133 -.201 .085 .061 - ... Rl 2~7 -.211 .081 .028 -.605 
134 -.201 .0ftS .061 - .... 98 li!tS -.25Y .089 .048 -.(0) 
135 -.201 .086 .067 -.470 2i!9 -.232 .08l .067 -.516 
136 -.200 .081 .070 - .... 42 210 -.220 .081 .125 .... 480 
137 -.IYl .084 .076 - ...... ts 301 -.012 .231 1.065 -.624 
138 -.1"" .0Pl .070 - ....... 4 l02 -.090 .166 .869 -.592 



_INO EN~INEEkI~G STUOY OF PHASE O~t.HLOC~ 141.0ENVER.COLORAOO 
CO~f IbUHA lION .3 WINU DlwtCTION=13~ 

PRESSUHE MFAN HMS fIotAXIMUM "'INIMUM ~HESSUHE MEAN R"'S MAXIMU'" ~INII4U~ 
TAP PRES~UkE PHESSUHE ~HESSUHE PRESSURE T4P PRESSUHE PHESSUHE PHfSSURF PRESSURE 

NU~HER COFFFICIENT COEFF}C lENT COEFFICIt.NT COtFf1CIENT I\IUMl1tH COEFFICIENT COfFFICIENT CuEFFICIENT COEFFICIENT 
303 -.15S .14~ .10e -.610 JH -.141:\ .091 .184 -.456 
304 -.14C; .136 .4h2 -.b.B 342 -.lf7 .087 .130 -.469 
305 -.2.30 .12'+ .212 -.'111')8 34..i -.1~4 .08H .166 -.443 
306 -.224 .113 .2117 -.715 344 -.l~b .084 .073 -.469 
301 -.020 .e04 .836 -.bel ltOI -.1111 .IOe .141 -.7"":17 
30d -.21A .100 .lti .. .... b40 402 -.2..15 .10b .081 -.990 
30~ -.021 .1~1 .6~'11 -.621 403 -.260 .125 .114 -.984 
310 -.077 .14& .55~ -.&01 404 -.ltJJ .198 .054 -1.319 
311 -.159 .10d .30't -.540 40~ -.IS~ .0~3 .089 -.529 
312 -.210 .O9~ .O~~ -.:'42 406 -.41& .199 .200 -1.414 
313 -.215 .ORS .018 -.614 401 -.1~.3 .090 .098 -.507 
314 -.204 • OH 7 .091 -.532 40t:J -.219 .09~ .150 .... 564 
315 -.026 .115 .128 -.009 409 -.2~6 .120 .226 -.809 
316 -.071 .142 .h40 -.456 410 -.416 .201 .209 -1.486 
317 -.135 .111 .Jf\~ -.413 411 -.l':Ht .Od8 .098 -.503 
31A -.11:16 .09:' •• no -.41040 412 -.204 .093 .128 -.653 
319 -.ld9 .091 .1"0 -.,.93 4IJ -.243 .110 .089 -.181 .... 
320 -.201 .090 .140 -.~08 414 -.411 .lY2 .159 -1.311 ~ 

IQ 
321 -.O~j .130 .')12 -.445 '+1:' -.1':11 .08~ .109 -.490 
322 -.085 .119 .374 -.4b5 410 -.192 .081 .098 -.494 
32J -.131 .10b .201 -.4<i0 411 -.1~6 .100 .161 -.588 
324 -.ld4 .oeu .151 -.:>2J 41tt -.311 .164 .151 -1.471 
32~ -.180 .091 .ln4 -.514 419 -.203 .081 .051 -.483 
326 -.19t.' .01\ 7 .11~ -."16 420 -.202 .081 .054 -.410 
321 -.lOA .100 .4C;4 -.'+36 421 -.19" .081 .126 -.477 
328 -.124 .101 .25., -.4t;d '+22 -.iU+c .120 .302 -.990 
329 -.1'>1 .09., .260 -.465 4ir!j -.194 .oa3 .057 -.522 
330 -.11:#1 .09c .220 -.,+A6 '+l4 -.190 .u83 .052 -.516 
331 -.203 .0H't .12~ - • .,oa 4c':> -.18d .087 .081 -.520 
332 -.201 .084 .lll -.495 4en -.cIT .09tt .124 -.590 
333 -.133 .O<i':> .3in -.41)9 4(!7 -.1~4 .084 .148 -.C;18 
334 -.lJR .090 .270 -.445 42~ -.194 .Od2 .0(15 -.524 
335 -.1'>6 • OAtS .110\& -.4.,4 429 -.17';:) .08b .144 -.;35 
33& -.194 .0Hb .080 -.':>11:# 4..10 -.20't .088 .081 -.535 
331 -.20? .OAa .063 -.525 :>01 -.tb2 .11~ .335 -.154 
33R -.cll .0&'1 .031 -.5,.9 ':>02 -.237 .128 .333 -.184 
339 -.133 .095 .210 -.41" 503 -.101 .135 .546 -1.103 
340 -.146 .092 .2(11 -.443 ':>U4 -.141 .12'J .263 -.860 



wINO ENGINEEMIN6 ~TUUY Of PHASE ONt.HlOCK 141.0ENVER.COlOPlOO 
CU"'FItiU~ATION 3 _INO Ol~ECTION=31~ 

PRES.SURE ~EA"l MIlAS MAXIMU,", MI"lIMUM PRESSURE Mt:.AN ~MS MAXIMUM MINIMUM 
TAP PRE5SUkf PHESSUME PRi:.SSUMt:. P~ESSU~E TAP P~t.SSUNE P~ESSURE PRESSURE PRESSUqF. 

NUMRER COEFFICIE.NT COEFFI C I EN T COEFFICIENT COt.FFIC lENT NUMdi:.M COEffICIE .... T COFfFICIfNT COEFFICIENT COEFFICIF.NT 
101 .242 .238 1.101 -.~26 l.J1:iI .161 .12e .622 -.llb 
10e:! .304 .249 1.094 -.~37 140 .2e:!b .128 .653 -.1&;.-
10) .293 .227 1.016 -.43~ 141 .238 .126 .631 -.138 
104 .305 .e34 1.108 -.84U 14e:! .223 .123 .62'- -.201 
105 .3J5 .243 1.047 -.720 143 .212 .12& .671 -.221 
106 .2&9 .224 .943 -.548 144 .148 .125 .511 -.212 
107 .244 .218 1.252 -.470 201 -.212 .144 .290 -.966 
108 .272 .218 .tfb2 -.4&8 lOl -.304 .115 .441 -1.133 
109 .215 .1'-3 1.01\3 -.352 l03 -.444 .303 .433 -1.445 
110 .314 .199 1.272 -.1f19 204 -.!:)K2 .2151 .181 -1.537 
111 .409 .209 1.103 -.238 20!:) -.e:!28 .131 .389 -.149 
112 .421 .221 1.346 -.256 20& -.514 .280 .523 -1.622 
113 .lt37 .24~ 1.08H -.247 iOI -.240 .153 .360 -1.188 
114 .iK4 .225 .943 -.131 c08 -.282 .200 .606 -1.060 
1151 .184 .168 1.0&5 -.267 20'1 -.394 .356 .571 -1.427 
116 .3lt5 .190 1.101 -.16'1 210 -.490 .290 .575 -1.923 
117 .406 .206 1.021 -.221 211 -.2!:)0 .154 .327 -.946 ... 
118 .422 .212 1.010 -.232 21l -.288 .210 .514 -1.115 VI 

0 119 .407 .211 1.264 -.1'-1 213 -.407 .331 .569 -1.486 
120 .228 .e:!10 .911 -.419 2l't -.469 .277 .618 -1.489 
121 .125 .143 .10U -.)23 215 -.232 .132 .242 -.818 
122 .255 .1!H .936 -.221 216 -.2!»4 .188 .353 -1.043 
123 .288 .177 .952 -.203 il1 -.371 .308 .321 -2.011 
124 .303 .171 .909 -.227 218 -.430 .241 .505 -1.486 
125 .285 .182 .940 -.323 21'1 -.198 .109 .263 -.610 
126 .112 .lb9 .1':;H -.!:)37 220 -.193 .141 .400 -.839 
127 .043 .131 .669 -.475 221 -.2':11:1 .233 .569 -1.227 
128 .127 .115 .6':;3 -.22!:) 222 -.384 .208 .213 -1.475 
129 .131 .113 .555 -.2519 2iJ -.16~ .100 .lts4 -.558 
130 .lU2 .110 .504 -.292 224 -.Ots9 .108 .411 -.544 
131 .01A .110 .!:)~2 -.2~O 225 -.0':13 .14"1 .681 -.867 
132 -.011 .1?4 .1+-7"1 -.ltl0 i.i.6 -.265 .194 .252 -1.025 
133 .074 .10l .419 -.332 2cl -.008 .10K .599 -.340 
134 .176 .120 .1)22 -.i32 2l~ -.122 .0'.14 .235 -.426 
135 .1"" .12& .628 -.216 229 O.OOU .1~4 .487 -.96" 
136 .lb8 .122 .591 -.189 2.JO -.162 .1~!) .397 -.935 
131 .134 .116 .5b4 -.21b 301 -.297 .128 .011 -.935 
13K .001 .108 .ltl!:) -.345 302 -.210 .109 .097 -.634 



-I~D ENhIN~ENt~b STUDY ~f ~HASE ONl.blOCK 141.0t~VtN.COlONAPU 
CONFII,;UI'lAJrOt-J 3 WINO UIHfCTI0N=31~ 

PHFfiSURE MEAN k""'S ""AJ(J,..UIOll MINI""uM t:lNE.S~lJ~E ,..t;:AN NMS lOll A ltI MUM MINIMUM 
TAP PRESSUwE Pk~SSUHE t:lRESSUkE:. PRf.SSUkE TAP PHfSSU~E PKESSUNE P~ESSURF.: PRESSURE 

~UM~EN COfFFICIENT COEFFICIENT COHFICIE~T COt:.FFtCIENT ~U""Ht:.H COEFFICIENT COFFFIClffltT COt:FFICIENT COEFI='ICIE~T 
)03 -.271 .101i .1.'34 -.b72 341 -.11:11 .093 .127 -.474 
304 -.2 fl .1O'l .0Pl -.012 J4c -.24~ .O~l .01;,19 -.595 
30~ -.?~c; • no .10!:! -.I'If> J4J -.2bl .0'11 .O7~ -.560 
306 -.217 .1l.j .121 -.171 344 -.2.,1 .100 .121 -.652 
3Ql -.313 .li?'l .071 -.773 401 -.4'14 .162 .036 -1.489 
30f' -.28'3 .1O'i .O~l -.73!:! 40c -.!:d 7 .lbO .100 -1.540 
30"1 -.317 .ll!:! .Olf>!:! -.146 40j -.440 .ltH .116 -1.32ft 
310 -.211 .o"'~ .040 -.617 404 -.3!:!1i .19tt .223 -1.433 
311 -.26<.1 .094 .lIcc -.~69 4 o If> -.~lj .174 -.013 -1.689 
312 -.28~ .096 .02b -.bOH 4U6 -.36!:! .202 .212 -1.310 
313 -.(''ll) .U9'" • Oll -.628 407 -.4'l0 .164 -.018 -1.424 
314 -.21)4 .104 .11e -.10c" 4Ud -.4'15 .117 .100 -1.393 
315 -.283 .121 .lJe -.d32 40~ -.441 .116 .189 -1.208 
316 -.250 .10., .237 -.004 410 -.416 .206 .163 -2.128 
311 -.23A .093 .1311 -.541 411 -.41i4 .172 -.022 -1.558 
31d .... 2b5 .OQl .UMi -.~73 412 -.4~1 .16& .089 -1.391 
31~ -.l14 .094 .044 -.b04 413 -.4.H .183 .243 -1.203 .... 320 -.2&4 .101 .07e -.616 414 -.3~6 .2C2 .283 -1.250 VI .... 321 -.245 .12J .Ub -.171 41~ -.!:!12 .11fo1 -.045 -1.~59 
322 -.22r; .10'+ .11& -.~3H 41& -.,:)lb .194 .07b -1.391 
323 -.222 .U~J .101 -.503 411 -.410 .17b .1 '.)8 -1.067 
324 -.2,)Q .OqM .o)!:! -.b4H 411; -.3'+0 .t::09 .234 -1.400 
325 -.251 .10~ .07e -.blc" 41'1 -.5':)~ .~14 .123 -1.932 
326 -.244 .10t; .07~ -.701 4~0 -.41;6 .2ll .290 "'1.516 
327 -.21B .103 .176 -.s'.:> 1 4cl -.277 .161 .390 -1.110 
328 -.2'+0 .09c" .0~2 - • .,3& 422 -.2Il .1~2 .189 -.702 
329 -.220 .OQ'l .I'H -.~3H 423 -.341 .17& .109 -1.l'34 
330 -.?4r; .101 .l1e -.573 424 -.23!:! .179 .435 "'1.09& 
331 -.2~2 .1ul .07'-1 -.,:)8F1 4(''' -.lj/j .106 .316 -.510 
332 -.232 .100 .141 -.634 426 -.1"1 .09b .21b -.481 
333 -.1~3 .v~c! .li'l -.49'+ 4~1 -.i41 .1lb .1'+5 -.767 
334 -.216 .u~J .O~l -.492 Ite/j -.1~0 .114 .452 -.9b5 
33S -.19? .102 .141 -."1~ 4(''1 -.lc~ .100 .372 -.432 
11b -.27(" .100 .Ol~ -.103 '+30 -.Otd .lOR .411 -.374 
331 -.2t.7 .O'ib .04to -.b13 .,01 -.14H .l18 .135 -1.396 
338 -.260 .U<.l'1 .O't4 -.b2d .,0(' -.304 .192 .428 -1.203 
3JY -.2le; .U4., .0'1'1 -.~~6 .,03 -.4~·' .156 -.049 -1.3F14 
340 -.142 .040 .114 -.~l9 ':)04 -.':)13 .16!:! .020 -1.843 



WINO ENGI~EEHING STUUY OF PHASE ONE.BlOCK 141.0ENVEH.COlOR_OO 
CONfI6UHAlION J WiNO DIRtCTION=330 

PRESSURE .. fA,., H"'S M'Xl",UIiI MINIMUM P~ESSUHE. "'EAN H"S MAXU"'UM MINIMUM 
TAP PRESSUHE PHESSURE PREC;SUHE f'Rf.SSURE TAP PRESSURE PHESSURE PRESSUR'!: PRESSURE 

NUMRER COfFFICIEhT COEFFICIE~T COEFFICIENT COEFfICIENT NUMBtH COEFFICIF~T COEFFICIENT COEFFICIENT COEFFICIENT 
101 • 401 .e7l 1.239 -.'H2 lJ9 .le .. .10U .483 -.198 
102 .248 .~44 1.0)9 -.775 UO .110 .113 .518 -.200 
103 .190 .2lt! .tt7l -.;76 141 .1ttS .113 .540 -.154 
104 .13f1 .209 .90!) - ... 37 142 .112 .111 .558 -.163 
105 .106 .207 .~Ol -.624 143 .114 .115 .615 -.114 
106 .031 .lO" 1.10!) -.718 lit 4 .10; .115 .611 -.286 
107 .422 .~37 1.173 -.367 2Ul -.245 .114 .309 -.630 
108 .058 .192 .925 -.611 202 -.342 .126 .494 -.101 
lOY • 45ft .219 1.251 -.541 203 -.Ocl .152 .501 -.643 
110 .387 .19; 1.450 -.141 20 .. -.l31 .273 .112 -1.892 
III .314 .170 1.144 -.171 lO!) -.i!.79 .104 .040 -.108 
112 .233 .159 .71;9 -.261 206 -.114 .305 .139 -1.396 
113 .113 .159 .912 -.303 207 -.274 .100 .140 -.632 
114 .Ol9 .15"' .138 -.560 208 -.238 .119 .439 -.561 
115 .393 .l08 1.083 -.455 209 .126 .160 .610 -.891 
116 .3b2 .170 1.0lD -.lOO 210 .012 .JOO .973 -1.216 
117 .308 .1'52 .916 -.138 211 -.271 .100 .134 -.610 .... 118 .229 .140 .705 -.193 i12 -.21tt .115 .545 -.570 (1"1 

119 .162 .13':1 .813 -.264 213 .lcl .165 .628 -1.080 
N 

120 .013 .133 .721 -.505 214 .0!)4 .322 .813 -1.066 
121 .340 .166 .991 -.c04 215 -.324 .107 .156 -.103 
122 .2bl .141 .191 -.lM7 21b -.2;0 .116 .287 -.621 
12l .216 .126 .670 -.275 211 .060 .136 .536 -.651 
124 .182 .121 .600 -.ltt1 218 -.002 .266 .890 -1.122 
125 .133 .111 .518 -.213 119 -.296 .106 .116 -.623 
126 -.016 .117 .406 -.402 220 ".233 .110 .425 -.594 
121 .111 .12U .712 -.J10 2~1 -.011 .124 .414 -.681 
128 .091 .10tt .507 -.222 222 -.061 .184 .427 -.917 
129 .09K .105 .507 -.292 l23 -.242 .103 .089 -.623 
130 .072 .10!) .507 -.301 224 -.123 .107 .385 -.534 
131 .0'50 .10J .455 -.358 225 .029 .118 .~28 -.401 
132 -.0~8 .lItt .395 -.461 t.~& .029 .130 .443 -.459 
ll3 .073 .101 .433 -.l77 e27 .0"6 .127 .523 -.418 
134 .116 .101 .444 -.206 22tt -.IJ'I .102 .252 -.483 
135 .136 .104 .S2~ -.206 2l~ .11J .131 .752 -.309 
136 .111 .10c .426 -.239 lJO .14b .140 .779 -.387 
137 .078 .101 .40~ -.244 ;'01 -.403 .137 .020 -1.264 
13R -.05e; .leO .2q9 -.40 .. 302 -.361 .11U .145 -.875 



wINO EN61N~EkIN6 STUDY OF PH.SE ONt.~LUCK 141.UE~Vtu.COLOu.OO 
CONFIGUttATION 3 ~lNO nl~tCTION=J30 

PRESSlJ~F MFAN I'(MS NAxI"'U~ "'IN[MUM JoIRE,5SU,.(E Mf.AN HMS MAXIMUM MlfIIIMU"4 
TAP ':;~ESSUkE Io'HESSUkf::.. PHESSuttE JoIReSSURE UP PttE~Suuf. PttESSURE PRESSURF P~ESSUuE 

fIIUMHE.H COt::FFICIl:.fIIT Cut:.FfICIENT (;OtFFIClt:NT COI:.FFlCIE.NT NUMtitH COfFfICl£NT COFFFICIENT COEFFICIENT COEFFICIENT 
303 -.310 .12<; .091 -J..356 3'+1 -.26~ .122 .256 -.170 
31,)4 -.401 .13b .O<il -1.011 J4c -.3tH .116 .029 -.910 
30!,;) -.3~ri • lU -.05h -.''''l 343 -.40~ .111 .024 -.879 
300 -.311 .10'1 -.031 -.7:'9 34'+ -.380 .109 .013 -.7"1 
307 -.385 .122 -.029 -.99S 401 -.432 .146 .08::J .... 982 
3013 -.31A .10ts -.03ts -.819 40c -.'+ IJ. .110 .072 -l.30S 
309 -.31.i3 .11'+ -.031 -.868 403 -.46"1 • HIli! .079 -1.333 
310 -.385 .108 -.04S -.121:t 404 -.43c .174 .031 -1.331 
311 -.401 .108 -.ObS -.'48 ,+OS - •. Hfi .13.., .121 -1.010 
312 -.410 .110 -.0"9 -.166 '+06 -.40~ .1SIi! .012 -1.235 
313 -.3q4 .104 -.ObO -.73( 407 -.360 .126 .160 -.912 
314 -.368 .100 -.016 -.732 408 -.400 .139 .051 -1.116 
315 -.33S .116 .2H~ -.eHS 40"1 -.404 .132 .099 -.916 
310 -.348 .103 .076 -.654 410 -.3"13 .149 .219 -1.050 
311 -.3b4 .10~ -.OIH -.HOI 411 -.369 .129 .138 -.898 
31ts -.390 .105 .027 -.150 412 -.3"10 .13( .114 -.997 
319 -.3~C; .10b -.047 -.140 4lJ -.423 .138 .031 -1.015 .... 320 -.366 .10l .013 -.090 414 -.416 .164 .116 -1.454 VI 

\I.l 321 -.337 .11 7 .08~ -.131 '+lS -.412 .134 .lS2 -1.239 
322 -.326 .101 .118 -.7~1 416 -.4Jl .147 .012 -1.296 
323 -.33H .10b .036 -.111 '+1( -.4J7 .143 .0SI -1.103 
32'+ -.317 .101 .004 -.101 418 -.441 .177 .012 -1.401 
32S -.365 .102 .022 -.690 41'i -.4bd .144 -.040 -1.081 
326 -.354 .1Oc .029 -.106 '+CO -.418 .lbl -.031 -1.215 
321 -.356 .10~ .031 -.b41 '+~l -.4~.J .lbc .029 -1.360 
32A -.355 .108 -.0..,3 -.~26 422 -.,+03 .141 -.007 -1.54b 
329 -.347 .10.3 -.01& -.111 4~3 -.413 .156 -.004 -1.182 
330 -.306 .103 -.038 -.(39 424 -.4b9 .uu -.022 -1.711 
331 -.3b7 .10.3 -.O4~ -.706 4~5 -.314 .140 .235 -.909 
332 -.336 .Oq~ .0?4 -.bri6 4'::1'> -.25b .109 .15& -.716 
33J -.283 .10! .11b -.b63 '+t!.7 -.,+JIi! .164 -.031 -1.149 
334 -.31J~ .101 .10~ -.13:' 4c/:t -.438 .c16 .283 -1.RI9 
3J~ -.2~4 .ilt!. .lS1 -.6::12 421i! -.244 .126 .2~4 -.791 
336 -.422 .11'1 -.021 -.ti90 4JO -.lJ7 .139 .433 .... RlS 
337 -.402 .ilt!. 0.000 -.070 ~Ol -.,j~6 .172 .470 -1.296 
33H -.390 .110 .0OC -.d04 ~02 -.419 .148 .122 -1.327 
33'i -.297 .1(11 .O~O -.13t!. 503 -.S9~ .211 -.001 -2.058 
340 -.2b6 .10ti .234 -.066 SU'+ -.6Ut .267 .3S4 -2.207 



WINO E~GINEEHIN6 STuov OF P~ASE ONt_MLOCK 141.0ENVfH.COLORAOO 
COt~F IbUHA 1 I o lit 3 WIND OI~tCTION=345 

PRESSUkE MEAN H"IS MAXI..-UM MINIMUM PRE.SSURE MEAN RMS MAXIMUM MINIIo4U'" 
TAP PRESSUkE, ~RESStJHE PRt:.SSUHF. "'RtC:;SvRt:: UP PRESSUHt:. PRESSURE PRESSURE' PRESSURE 

NUMHER COEFFICIENT COEFFICIENT COEFfICItNT COt:'-FICIENT NUM"'Efo< COE.FF ICIfNT COEFFICIENT COEFfICIENT COEfFICIENT 
101 .427 .1Q~ .9t'4e -.330 U~ .Olio .10te .494 -.263 
102 .195 .15U .650 -.245 hO .Li4 .115 .530 -.221 
103 .159 .143 .6G~ -.col 141 .161 .ll~ .665 -.256 
)04 .11Q .143 .670 -.l~1 142 .140 .114 .641 -.243 
105 .073 .14~ .50b -.3~a 11+3 .1 ':>J .123 .6~b -.274 
lOb -.03S .13d .40~ -.43b 11+4 .074 .121 .555 -.346 
101 .484 .Hd 1.043 -.l4~ 201 -.311 .112 .lb8 .... 682 
lOb .00b .134 .4~4 -.400 i:!02 -.J~1 .111 0.000 -.759 
10~ .521 .16-1 1.011 -.0 .. ':> 2U3 .023 .1eb .429 -.456 
110 .414 .141 .901 -.010 204 .O3~ .l42 .143 -.a13 
111 .343 .13~ .193 -.061 20~ -.ll9 .100 .046 -.650 
112 .204 .132 .820 -.137 206 .169 .250 .839 -.122 
113 .lQ3 .130 .b10 -.191 201 -.31b .099 .007 -.695 
114 .Ol~ .11'J .512 -.398 20foJ -.232 .114 .22Q -.593 
115 .501 .1ed 1.009 -.414 2U9 .23d .148 .163 -.233 
116 .3H2 .152 .874 -.103 210 .310 .261 .946 -.826 
117 .330 .140 .83e -.151 211 -.324 .U92 -.020 -.",30 ,... 
118 .245 .131 .12b -.231 1I!11 -.119 .101 .168 -.558 VI 

119 .165 .11d .61tt -.'l71 113 .202 .133 .610 -.286 • 
120 -.011 • 11 II! .411 -.313 214 .2"11 .257 1.018 -.802 
121 .375 .114 .91:.'1 -.3"0 215 - • .11:18 .0'12 -.057 -.122 
122 .21;,1 .131 .AO'J -.108 21b -.l.J .105 .166 -.556 
123 .205 .12J .MU -.166 211 .15. .135 .661 -.362 
124 .1.3 .133 .688 -.211 21~ .2111! .236 .879 -.634 
125 .O~Q .12'J .b23 - • .i03 119 -.J62 .096 -.031 -.682 
126 -.076 .12l) •• 43 -.,.., 2t.'0 -.It.'~ .100 .1.6 -.560 
127 .016 .158 .56'J -.~"6 lc'1 .122 .12S .580 -.251 
12d .053 .10. .S42 -.l79 2i:!2 • H:S~ .1.0 .6.5 -.281 
12'i .050 .10,. .50b -.330 2i:!3 -.JJIJ .098 .089 -.713 
130 .oo~ .103 .41:$1 -.,.02 2t.'4 -.lb7 .1UO .2.9 -.504 
131 -.0,.2 .10" .357 - •• O!) 225 .1411! .121 .597 -.2A6 
132 -.lfol9 .101 .l~l -.!:>O3 2 II! 6 .11:$0 .12.1 .643 -.249 
133 .03" .11J .405 -."l3 2 II! 1 -.001 .120 .519 -.313 
13,. .071 .10.1 ."lO -.2~. t.'t.'8 -.e40 .091 .092 -.561 
135 .103 .102 .447 -.c'23 cc'i .cll!b .131 .726 -.185 
13b .0ct2' .U9ct •• 10 -.221 230 .2.1" .121 .791 .... 161 
137 .030 .097 .40':> -.1I!90 301 -.~O7 .101 -.150 -.912 
13" -.127 .09!) .321 -.436 30e -.4~4 .10b -.100 -.892 



wINU ENbINEE~I~G STUOv OF PHASE ONt.8LOCK Iltl.Of.~VER.COLOKAOO 
CONfIbURATION 3 WINU OIRECTION=345 

PRFSSUwl: ME.AN fo(~S MAXIMUM MINIMUM PRESSURE. "'fAN iofMS "'AXIMUM MINJMUM 
TAP PRESSUioff j-lIo(ESSUHE PkESSUHE j-lRESSUHE TAP PRfSSU~E PRESSUttE PRESSURE PRESSURE 

NUMRER COf.FFICIENT COfFFIClt.NT COt.FFICIE~T COEFFICIENT NUMHtR COEFFICIENT COF.:FFICIENT COEFFICIENT COEFFICIENT 
303 -.':I0f) .11b -.04H -1.110 341 -.343 .141 .222 -.809 
304 -.~43 .124 -.102 -1..188 342 -.!:)Od .ll!) -.lb4 -.996 
305 -.556 .1Oc -.275 -.a94 343 -.Sl"l .107 -.187 -.905 
306 -.520 .101 -.240 .... 8j1)l .:$44 -.502 .106 -.113 -.848 
307 -.4~1 .104 -.057 -.tHO 401 -.4Hb .107 -.061 -.847 
30A -.51Q .100 -.238 .... 648 40l -.~06 .109 -.10a -.A70 
309 -.4d5 .100 -.ll0 -.dbl 40) -.!:)13 .111 -.097 -.892 
310 -.4':19 .103 -.120 -.91)/ 404 -.!)l4 .113 -.144 -.921 
311 -.';l7 .091 -.124 -.d33 405 -.1t~1 .104 -.083 -.798 
312 .... 544 .U9~ -.24e -.857 1t06 -.51b .110 -.126 -.924 
313 -.5!:>8 .OR~ -.25S -.ts39 401 -.448 .103 -.043 -.856 
314 -.524 .08d -.21ij -.807 1t0d -.4':11 .100 -.196 -.a38 
315 -.446 .100 -.131 -.!il2 409 -.50':1 .099 -.216 -.R50 
31b -.4bl .111 -.120 -.835 410 -.525 .10S -.221 -.886 
311 -.493 .10!) -.04!i -,"39 411 -.4!)0 .097 -.135 -.744 
318 -.';29 .099 -.14b -.844 412 -.470 .098 -.151 -.784 
31'i -.517 .091 -.15':1 -.d31 413 -.508 .0':16 -.211 -.807 ... 
320 -.483 .09.J -.233 -.913 414 -.5~1 .ll!) -.209 -1.036 V1 

V1 321 -.4l6 .10!) -.011 -.710 415 -.47':1 .0':12 -.153 -.~41 
322 -.429 .10b -.033 -.826 416 -.48d .091 -.184 -.816 
323 -.455 .099 -.10~ .... 1:120 411 -.!)05 .O"l~ -.162 -.850 
324 -.504 • 081 -.144 -.t559 418 .... 538 .119 -.148 -1.214 
32~ -.471 .088 -.14e -.844 419 -.!)15 .110 -.196 -.973 
32b -.458 .090 -.092 -.18':1 4eO -.513 .110 -.209 -.991 
321 -.414 .099 -.085 -.951 4e1 -.~lb .122 -.169 -1.117 
328 -.412 .103 -.OH3 -.tsJ':I 422 .... ~tH .131 -.027 -1.247 
329 -.44Q .105 -.03!) -.831 4e3 -.~61 .118 -.191 -.996 
330 .... 41e; .091 -.124 -.tU3 4c4 -.5~d .13c .... 193 -1.348 
331 -.471 .\J~4 -.102 -.7f41 4t!!) .... 481 .131 -.072 .... 969 
332 -.444 .112 -.OH5 -.!:I10 4t!6 -.3d1 .12f:S .144 -.917 
333 -.387 .11 0 -.031 .... 855 4i!.7 -.5~j .13~ -.173 -1.229 
334 -.410 .103 -.078 -.180 4i!.8 -.54b .153 -.184 -2.176 
33!) -.347 .124 .010 -.743 4i!.':1 -.418 .153 .121 -1.la2 
336 -.5';3 .12!) -.179 -1.020 430 -.26j .190 .5U8 -.935 
337 -.529 .114 -.150 -.915 !)01 -.5':19 .138 -.098 -1.188 
33~ .... ~01 .10d -.120 -.89a 502 -.51:1!) .130 -.187 -1.088 
339 -.376 .110 .012 -.776 503 -.6~d .152 -.261 -1.362 
340 -.344 .123 .081 -.837 ~O4 -.bbO .114 -.049 -1.526 
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Figure la. Phase I Building Model--Configuration 1 
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Figure 1a. Phase I Building Mode1--Configuration 1 
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Figure lb. Phase I Building Model--Configuration 2 
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Figure lb. Phase I Building Model--Configuration 2 
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Figure 1e. Phase I Building Mode1--Configuration 3 
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Figure lc. Phase I Building Model--Configuration 3 
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