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1. INTRODUCTION 

1.1 General 

A significant characteristic of modern tall building design is 

lighter cladding and more flexible frames. These features combine to 

produce an increased vulnerability of glass lights and cladding to wind 

damage. In addition, increased use of pedestrian plazas has brought 

about a need to consider wind and gustiness in the design of these areas. 

Techniques have been developed during the past' decade for wind-tunnel 

modeling of proposed structures which allow the prediction of wind 

pressures on cladding and wind environment about the building. Knowledge 

of pressures on the structure permits adequate but economical selection 

of window strength to meet selected maximum design winds while informa­

tion 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 require­

ments and their wind-tunnel implementation can be found in References 

II], [2], and [3]. In general, the requirements are that the model and 

prototype be scaled in geometry, that the approach mean velocity at 

the building site have a vertical profile shape similar to the full­

scale flow, that the turbulence characteristics of the flows be similar, 

and that the Reynolds number for the model and prototype be equal. 

These criteria are satisfied by constructing a scale model of the 

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

tunnel specifically designed to model atmospheric boundary layer 
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flows. Reynolds number similarity requires that the quantity UD/v 

be similar for model and prototype. Since v, the kinematic viscosity 

of air, is identical for both, Reynolds numbers cannot be made precisely 

equal with reasonable wind velocities. Wind velocity in the wind tunnel 

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

ever, for sufficiently high Reynolds number (>105) a pressure coefficient 

at any location on the structure will be essentially constant with 

Reynolds number. Typical values encountered are 108 for the full scale 

and 106 for the wind tunnel model. Thus acceptable flow similarity 

is achieved without precise Reynolds number equality. 

1.2 The Renaissance Center Complex 

A wind study was performed for the proposed Renaissance Center 

Complex in Detroit, Michigan. The 694 ft high complex was modeled 

(Frontispiece) at a 1:240 scale. The objectives of the wind study were 

to obtain mean and fluctuating pressures on the buildings as well as 

wind velocity and gustiness in the plaza adjacent to the structure. In 

addition, a flow visualization study was performed to define overall 

flow patterns and regions where local flow features might cause 

difficulties in panel loading or pedestrian discomfort. 

The Renaissance Center will be located on the bank of the Detroit 

River southeast of the downtown Detroit area. The area surrounding the 

complex is relatively flat. Except for the wind approaching over the 

downtown area, the upwind areas in all directions consists of low 

structures or water. The Renaissance Center itself consists of a 

circular central circular hotel 694 ft high surrounded by 4 octagonal 

office buildings each 482 ft high. The structures each have distinctive 

exposed circular elevator shafts. A number of lower buildings of shape 
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similar to the office buildings are located adjacent to the main 

building complex. 



2. EXPERIMENTAL CONFIGURATION 

2.1 Wind Tunnel 

The wind study was performed in the Industrial Aerodynamics Wind 

Tunnel located in the Fluid Dynamics and Diffusion Laboratory at 

Colorado State University, Figure 1. The tunnel is a closed circuit 

facility driven by a 75 h.p. variable-pitch propeller. The test section 

is nominally 6 feet square and 62 feet long fed through a 4-to-l contrac­

tion 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 serious blockage in the wind tunnel. A 1:240 

scale model of the center tower and one office tower was constructed 

from 3/4 in. 'Lucite' plastic. Recent studies indicate that the mullion 

scale in the direction perpendicular to the building should be larger 

than that of the structure to correctly include the local pressure ef­

fects caused by the mullions [5]. A scale of 1:133 was selected 

for the office building mullions resulting in a model mullion depth of 

0.090 inches compared to a depth of 0.050 inches that would have re­

sulted from a 1:240 scale. Mullions were made from 0.125 x 0.030 in. 

spring steel pressed into 0.035 in. deep slots milled into the surface. 

The 3 in. mullions on the cylindrical hotel tower were modeled to 

approximately the same enlarged scale by raising the mullion surface 

with a cutting tool. The remaining buildings in the complex were 

4 
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modeled from styrofoam: only those buildings to be instrumented with 

pressure taps were made from plastic. 

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

surface at 72 locations on the circular hotel structure and at 204 loca­

tions on the office building. The location of the taps on the structures 

is shown in Figures 2a to 2q. Because of the symmetrical placement 

of the four office structures about the central hotel tower and the 

generally homogeneous nature of the surrounding roughness characteristics, 

it was felt that wind loads on three of the outer structures could be 

obtained by reflection of data obtained on the one instrumented tower. 

For the wind directions with the city upwind, exact mirror imaging 

was not possible due to the elevator shaft on the center tower. How­

ever, this effect was judged to be a minor one, particularly since the 

loads for that wind direction were expected to be lower than for the 

open approach. Thus, the wind loads for the office structure with the 

city upwind were obtained by rotating the instrumented building 

(Tower 4, Figure 6) into the place of the other towers. 

Two approach conditions were selected to be representative of all 

possible approach wind directions. An array of 1 in. cubes was selected 

to represent the upwind roughness characteristics of the relatively 

open approaches over low structures and water. A second approach 

condition was selected representing flow across the city center upwind. 

A model of the city for 8900 ft upstream on an approach wind azimuth 

of 286 degrees was constructed to scale and placed upstream of the 

model for winds approaching across the city. 
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The Renaissance Center model was mounted on a 63 in. dia. turntable 

centered 55 ft from the test section entrance. The turntable indicated 

azimuthal orientation to ±O.l degree. 

The region upstream from the modeled area was covered with a 

randomized roughness constructed from 1 in. cubes. Spires at the test 

section entrance provided 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 Detroit area, and 

a logarithmic velocity profile with a realistic roughness length. A 

photograph of the complete model in-place in the wind tunnel is shown 

in Figure 3. The wind tunnel ceiling was adjusted after placement of 

the model to obtain a zero pressure gradient along the test section. 



3. INSTRUMENTATION AND DATA ACQUISITION 

3.1 Flow Visualization 

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

in understanding and interpreting mean and fluctuating pressures, in 

defining zones of separated flow and reattachment where pressure coef­

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

pedestrian discomfort may be a problem. Titanium tetrachloride smoke 

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

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 72 

pressure ports on the center hotel tower and at the 204 locations on the 

instrumented office tower. A 12 in. length of 1/16 I.D. plastic 

tubing connected 68 pressure ports at a time to one of two 72 tap 

pressure switch mounted inside the model--one switch in each building. 

The switches (Model 1 in the office building and Model 2 in the hotel 

tower) were designed and fabricated in the Fluid Dynamics and Diffusion 

Laboratory to minimize the attenuation of pressure fluctuations across 

the switch. Each of the 68 measurement ports was directed in turn by 

the switch to one of the 4 pressure transducers mounted close to the 

switch. The switch was operated manually by means of a shaft projecting 

through the floor of the wind tunnel. A mechanical indexing feature 

locked the switch into each of the 18 required positions while a 

potentiometer provided an indication of the switch position on a digital 

voltmeter. The 4 pressure switch input taps not used for transmitting 

7 
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building pressures were connected to a common tube leading outside the 

wind tunnel and provided a means of performing in-place calibration of 

the transducers. A photograph of the pressure switch in place is shown 

in Figure 4. 

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 2000 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 bridge and amplified the bridge output. These instruments are 

characterized by a very stable excitation voltage and amplifier gain. 

Output from the Honeywell signal conditioners was fed to an on-line 8 

channel System Development, Inc., analog-to-digital conversion unit. 

The data was processed onto digital tape for later data analysis by 

computer. Resolution of conversion was ±0.0016 in pressure coefficient. 

All 4 transducers were recorded simultaneously for 16 seconds at a 

250 sample per second rate. The results of an experiment to determine 

the length of record required to obtain stable mean and rms pressures 

and to determine overall accuracy of the pressure data acquisition system 

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

a large number of pressure taps showed that the overall accuracy for a 

16 second average are, in pressure coefficient form, 0.03 for mean 

pressures, 0.1 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 made a short distance 

upstream of the building location for both the open approach flow condi­

tions and for the city located upwind. In addition, mean velocity and 

turbulence intensity measurements were made 0.3 in. (6 ft prototype) 

above the surface at 9 locations near the building for 24 wind directions, 

Figure 6. The surface measurements were intended to indicate the 

environment to which a pedestrian in the plaza area would be subjected. 

Measurements were made with a single hot-wire anemometer mounted 

with its axis vertical. The instrumentation used was a OISA constant 

temperature anemometer (Model 55D05) with a 0.001 in. dia. platinum 

film sensing element 0.020 in. long. Output was read from a Hewlett­

Packard integrating digital vo1tmenter (Model 2401C) for mean voltage 

and a OISA RMS meter (Model 55035) for rms voltage. 

Calibration was performed by placing the anemometer in the free 

stream near the pitot tube used to record wind tunnel velocity and 

recording the output for several velocities. The calibration data was 

fit to a variable exponent King's Law relationship 

E2 = A + BUn 
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where E is the hot-wire output voltage, U the approach velocity and 

A, Band n are coefficients selected to fit the data. A typical 

calibration showing the linear relationship between E2 and Un is 

plotted in Figure 7. 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 

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

All turbulence measurements were divided by either local mean velocity 

U or mean velocity outside the boundary layer U. Division by U 
00 

gives an indication of the relative unsteadiness at the location while 

division by U
oo 

permits easy determination of the actual magnitude of 

rms velocity fluctuations at a point for various approach velocities. 



4. RESULTS 

4.1 Flow Visualization 

A 900 ft film is included as part of this report showing the 

characteristics of flow about the structure with smoke. A listing of 

the contents of the film is shown in Table 1. Several features can be 

noted from the visualization. As with all large structures or structure 

complexes, wind approaching the Renaissance Center was deflected down 

to the plaza level, up over the structures and around the sides. In 

addition a strong jet of air was directed between two office towers (with 

wind approaching normal to a line through their centers) and around the 

hotel tower. The separation region near the separation point on the 

hotel tower associated with this jet (scene 8) was relatively thin 

and oscillatory indicating possible high pressure fluctuations at 

that region. Separation points on the office tower tended to be clean 

with little indication of pressure fluctuation problems. High velocity 

flow around the elevator shafts of the office towers indicated possible 

high pressures on the outermost portions. Wind in the plaza area 

appeared to be moderate with no indications of areas of severe pedestrian 

discomfort. The largest velocities were obtained on the podium near the 

corners. 

4.2 Velocity 

Approach velocity profiles for both approach configurations are 

shown in Figure 8a and b. The profiles were taken upstream from the 

model and are characteristic of the two boundary layers approaching the 

model. The boundary layer thickness, 0, was 44 in. for the open 

approach and 48 in. for the city approach corresponding to prototype 

11 
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values of 880 ft and 960 ft respectively. These are reasonable values 

for the Detroit area. In the form 

the velocity profile has an exponent n of 0.24 for the open approach 

which is an acceptable value for city environments such as Detroit with 

moderate building heights. The profile with the city upwind shows a 

large reduction in velocity due to the built-up area. The profile plot-

ted in Figure 9b is shown in semilogarithmic form. The effective rough-

ness height y 
o 

indicated by the zero velocity intercept of the best 

fit line is 5.6 ft which is reasonable for the site modeled. 

Profiles of longitudinal turbulence intensity are shown in Figure 9 

for both upstream approach conditions. Modifications to the profiles 

due to structures located upwind are evident. For the purpo~e 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, 

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

U rms 
Tu2 = -U- · 

Mean velocity and turbulence intensity at plaza locations 1-9 

shown in Figure 6 for 24 wind directions are listed in Table 2 and some 

are plotted in Figures 10-16. Measurements were taken 0.3 in. (6 ft 

prototype) above the surface. A site map is superimposed on the polar 

plots to aid in visualization of the effects of structures and topography 

on the results. The largest mean velocities were recorded at point 2 
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for wind azimuths near zero and 180 degrees and at point 7 for winds 

near 120 and 300 degrees. Velocities greater than Uoo were recorded 

under those circumstances. The largest values of fluctuating velocity 

were recorded at point 9 for 240 and 255 degrees wind azimuth. The 

rms velocity at that point was 0.33 Uoo . A number of other locations 

showed values in the range 0.27 to 0.29 Uoo ' The highest "gustiness" 

values (Urms/U) were slightly over 0.5 U at a number of sites. 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. 

4.3 Pressures 

For each of the pressure ports examined (13,200 total), the data 

record was analysed to obtain 4 separate pressure coefficients. The 

first was the mean pressure coefficient 

c = 
Pmean 

(p - poo)mean 
1 2 
-- p U 2 00 

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

the mean of the instantaneous pressure difference between building 

pressure port and static pressure in the wind tunnel outside the 

boundary layer non-dimensionalized by the dynamic pressure ~ p U
00

2 

outside the boundary layer. The magnitude of the fluctuating pressure 

was obtained by the rms pressure coefficient 

c = 
Prms 

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

pressure difference about the mean. 
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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. How-

ever, the pressure fluctuations do not follow a Gaussian probability 

distribution so that additional information is required to show the 

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

pressure coefficients are used to determine these values: 

C 
(p - poo)max 

= 
Pmax 1 U 2 2" p 00 

C 
(p - Poo)min 

= 
Pmin 1 U 2 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 Cp and Cp. by non-dimensionalizing with max m1n 

the free stream dynamic pressure. 

The four pressure coefficients were calculated by the CSU CDC 6400 

computer and tabulated on microfilm. The list of coefficients for both 

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

Appendix is given in Figure 2. In addition the Appendix includes the 

approach wind azimuth in degrees from true north. Placement of the city 

upwind for wind directions other than azimuth 286 degrees permits evalua-

tion of pressures on all the office towers from the single instrumented 

tower (T4), using the symmetry described in Section 2.2. 

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 
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the largest positive and negative peak values. These values are tabu­

lated, with their associated peak and rms or mean and rms values, in 

Tables 3-6. Table 3 provides pressure coefficients for the largest 

positive means. Table 4 provides pressure coefficient for the largest 

positive peaks. Table 5 provides pressure coefficients for the largest 

negative means. Table 6 provides pressure coefficients for the largest 

negative peaks. A number of values are missing in Table 6. In order 

to obtain pressure coefficients which could be used at these tap loca-

tions, it would be appropriate to use the peak minimum values for the 

same tap number from Table 5. The largest positive values on the hotel 

structure were between 1.1 and 1.2 and distributed over the upper 

portions of the structure. Seven locations were identified which had 

a minimum larger in magnitude than -2.8. These points were 

concentrated primarily on the upper half of the tower opposite to the 

elevator tower. Numerous other points had peak coefficients larger 

than -2.0. These negative pressures represent some of the largest 

pressures obtained in our wind tunnel tests on structures and indicate 

a strong adverse interaction of the flow with the adjacent office 

towers. The largest peak positive values on the office towers were 

in the range 1.2 to 1.3 located near the top of the structure. The 

largest negative peaks were between -2.3 and -2.4 and were confined to 

the region near the top of the structure. 

The pressure coefficients of Tables 3-6 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 

interval was obtained for Detroit from the proposed American National 

Standards Institute code AS8.1 [6]. The magnitude was 90 mph for a 
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fastest mile wind at 30 ft elevation. A factor of 1.28 [7] was used to 

reduce this velocity to a one hour mean velocity--equivalent to the wind 

tunnel mean velocity. The resulting 70.9 mph was then translated to a 

prototype elevation equivalent to the height of the reference wind-tunnel 

measurement (880 ft) by means of a power law velocity profile with a 

0.16 exponent. This exponent corresponds to the typical values near 

airports where the 50 yr recurrence winds in the ANSI standard are 

appropriate. The velocity of 880 ft was calculated as 121.7 mph. The 

appropriate reference pressure based on this velocity is given by 

0.00256 u2 from the ANSI standard. For Detroit, the reference pres­

sure becomes 30 psf. A larger reference pressure would result if a 

larger recurrence interval were used. Tables 7-10 give psf loadings 

on the full scale structure which result from multiplication of the 

30 psf reference pressure by the peak coefficients of Tables 3-6. 

Recent research [8] 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 1 minute--then some reduction in peak 

loads should be made. An estimate of a load reduction factor can be 

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

load duration. A relationship for annealed glass from Shand [9] indicates 

that a load reduction factor of 0.8 would correspond to a load duration 

change from 4-5 seconds to 60 seconds. 

In order to determine the effect of the small towers located off 

of the podium on the pressure distribution on the outer office building, 

a series of tests were conducted with these towers located upstream of 
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the instrumented office tower (T4-Fig. 6). These tests showed a 

decrease in the absolute value of the pressure coefficients for the 

wind directions investigated. This result shows that the pressure 

coefficients reported may be slightly conservative for some of the 

lower taps on the outer office building. However, this difference was 

less than 10 percent. 

4.4 Forces and Moments 

The forces and moments acting on the outer office tower were 

computed for six wind directions. These results are listed in Table 11. 

These forces were obtained using the mean pressure coefficients and 

integrating over the entire structure. This provided a force 

coefficient which was transformed into a load using the 50 year recur­

rence load of 30 psf (see section 4.3). The forces and moments listed 

are the total horizontal shear and the total overturning moment about 

the base of the building (podium level). 



5. CONCLUSIONS 

A simulated atmospheric boundary layer flow over the Renaissance 

Center model was established whose characteristics compared favorably 

with the expected flow over the Detroit area. Flow visualization 

showed fluctuating separation features at certain locations on the 

center hotel structure and on the elevator towers of office buildings 

suggesting high values of pressure coefficient in those regions. Smoke 

observation of the flow in the plaza area did not show any areas where 

severe pedestrian discomfort would be expected. 

Measurements of fluctuating velocity in the plaza area indicated 

the largest value of fluctuating velocities occurred at plaza point 9 

for 240 and 255 degree wind azimuths with an rms velocity 33 percent 

of the reference velocity above the boundary layer. These correspond 

to a local turbulence intensity of 41 percent of the local mean velocity. 

A number of other locations experienced rms velocities in the range of 

27 to 29 percent of U
oo

• A number of points experienced relatively high 

local turbulence intensity (more than 50 percent of local mean). These 

points all experienced values of local mean velocity less than one-half 

the reference velocity. The largest values of mean velocity in the 

plaza were in excess of 1.0 U
oo 

at points 2 and 7. 

Pressure measurements on the structures supported the flow visual­

ization conclusion that the region on the circular tower near the flow 

separation point would have large negative pressures. The negative 

pressures on the hotel tower were more extreme (near -3.0) than is 

generally expected on a structure. The investigators felt that the 

presence of the office structures contributed significantly to the 

large pressures. Pressures on the office towers were more moderate 

18 
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with most peak negative pressures below 2.0 in magnitude. Positive 

pressures reached values between 1.2 and 1.3--not an unusual occurrence. 
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Table 1. MOTION PICTURE SCENE GUIDE 

Scene Wind Smoke Source 
Azimuth 

1 286 Center Building Level Two 

2 286 Center Building Level Four 

3 286 Outer Building Level One 

4 286 Outer Building Level Three 

5 286 Plaza Location Two 

6 286 Plaza Location Five 

7 060 Center Building Level Two 

8 060 Center Building Level Four 

9 060 Outer Building Level One 

10 060 Outer Building Level Three 

11 060 Plaza Location Five 

12 060 Plaza Location Seven 

13 060 Outer Building Level Two 

14 070 Outer Building Level Two 

15 080 Outer Building Level Two 

16 090 Outer Building Level Two 

17 100 Outer Building Level Two 

18 110 Outer Building Level Two 

19 120 Outer Building Level Two 

20 300 Ground Level Flow over Bem 

Levels Correspond to Tap Locations, Fig. 2 

Length .... 900' 

Time ... 25 min 



TABLE 2. MEAN AND FLUCTUATING VELOCITIES O~ THE PLAZA (CONTINUEO) 

Wind Location 6 Location 7 Location 8 Location 9 
Azimuth U/U"" Urm/Ucb Urm/U U/Uoo Urm/Uoo Urm/U U/U." U/U." Urm/Uoo Urm/U 

000 0.363 0.195 .537 0.296 0.138 .466 0.139 0.060 .431 0.285 0.132 .463 

015 0.418 0.224 .536 0.219 0.104 .475 0.174 0.076 .437 0.278 0.121 .435 

030 0.342 0.173 .506 0.250 0.122 .488 0.155 0.067 .432 0.287 0.131 .456 

045 0.275 0.130 .473 0.240 0.106 .442 0.128 0.055 .430 0.426 0.179 .420 

060 0.367 0.173 .474 0.264 0.128 .485 0.194 0.088 .454 0.500 0.218 .436 

075 0.210 0.098 .466 0.617 0.263 .426 0.301 0.155 .515 

090 0.377 0.188 .499 1.041 0.291 .280 0.599 0.263 .439 

105 0.486 0.252 .519 1.159 0.192 .165 0.770 0.285 .370 

120 0.618 0.288 .466 1.190 0.143 .120 0.663 0.272 .410 

135 0.929 0.181 .195 1.005 0.137 .136 0.523 0.185 .354 

150 0.987 0.139 .141 0.797 0.134 .168 0.531 0.138 .260 

165 0.870 0.146 .168 0.589 0.148 .251 0.549 0.132 .240 

180 0.723 0.154 .213 0.517 0.230 .445 0.489 0.177 .362 
N 
N 

195 

210 0.422 0.156 .370 0.463 0.251 .542 0.377 0.150 .398 

225 0.272 0.125 .460 0.448 0.181 .404 0.457 0.133 .291 

240 0.301 0.151 .502 0.490 0.165 .337 0.527 0.131 .249 0.803 0.327 .407 

255 0.460 0.214 .465 0.693 0.176 .254 0.724 0.195 .269 0.687 0.325 .405 

270 0.611 0.221 .362 0.883 0.181 .205 0.941 0.241 .256 0.471 0.245 .520 

285 0.747 0.197 .264 0.809 0.176 .217 0.668 0.259 .388 0.323 0.166 .514 

300 0.835 0.175 .210 1.088 0.159 .146 0.873 0.290 .332 0.331 0.155 .468 

315 0.893 0.169 .189 1.035 0.165 .159 0.573 0.220 .384 0.288 0.128 .444 

330 0.983 0.182 .185 0.940 0.191 .203 0.282 0.150 .532 0.274 0.128 .467 

345 0.800 0.265 .331 0.737 0.242 .328 0.164 0.079 .482 0.249 0.121 .486 



Wind 
Azimuth 

000 

015 

030 

045 

060 

075 

090 

105 

120 

135 

ISO 

165 

180 

195 

210 

225 

240 

255 

270 

285 

300 

315 

330 

345 

Location 1 
U/Um Urms/Um Urms/U 

0.477 

0.414 

0.334 

0.266 

0.192 

0.939 

0.855 

0.694 

0.587 

0.370 

0.230 

0.248 

0.345 

0.192 

0.179 

0.146 

0.124 

0.079 

0.171 

0.184 

0.212 

0.196 

0.184 

0.109 

0.113 

0.147 

.403 

.432 

.437 

.466 

.411 

.182 

.215 

.305 

.334 

.497 

.474 

.456 

.426 

TABLE 2. MEAN AND FLUCTUATING VELOCITIES ON THE PLAZA 

Location 2 

U/Uoo Urms/U 

1.190 

1.159 

1.041 

0.617 

0.249 

0.240 

0.250 

0.219 

0.296 

0.737 

0.940 

1.035 

1.088 

0.833 

0.693 

0.657 

0.448 

0.463 

0.618 

0.517 

0.589 

0.797 

1.005 

0.143 

0.192 

0.291 

0.263 

0.124 

0.106 

0.122 

0.104 

0.138 

0.242 

0.191 

0.165 

0.159 

0.181 

0.176 

0.181 

0.181 

0.251 

0.291 

0.230 

0.148 

0.134 

0.137 

.120 

.166 

.280 

.426 

.498 

.442 

.488 

.475 

.466 

.328 

.203 

.159 

.146 

.205 

.254 

.275 

.404 

.542 

.471 

.445 

.251 

.168 

.136 

Location 3 
U/U"" 

0.663 

0.770 

0.599 

0.301 

0.158 

0.128 

0.155 

0.174 

0.139 

0.164 

0.282 

0.573 

0.873 

0.941 

0.724 

0.588 

0.457 

0.377 

0.335 

0.489 

0.549 

0.531 

0.523 

0.272 

0.285 

0.263 

0.155 

0.075 

0.055 

0.067 

0.076 

0.060 

0.079 

0.150 

0.220 

0.290 

0.241 

0.195 

0.154 

0.133 

0.150 

0.153 

0.177 

0.132 

0.138 

0.185 

.410 

.370 

.439 

.514 

.475 

.429 

.432 

.437 

.432 

.482 

.532 

.384 

.332 

.256 

.269 

.262 

.291 

.398 

.457 

.362 

.240 

.260 

.354 

Location 4 
U/Uoo 

0.618 

0.486 

0.377 

0.210 

0.202 

0.275 

0.342 

0.418 

0.363 

0.800 

0.983 

0.893 

0.835 

0.611 

0.460 

0.309 

0.272 

0.422 

0.465 

0.723 

0.870 

0.987 

0.929 

0.288 

0.252 

0.188 

0.098 

0.091 

0.130 

0.173 

0.224 

0.195 

0.265 

0.182 

0.169 

0.175 

0.221 

0.214 

0.154 

0.125 

0.156 

0.176 

0.154 

0.146 

0.139 

0.181 

.466 

.519 

.499 

.467 

.450 

.473 

.506 

.536 

.537 

.331 

.194 

.189 

.210 

.362 

.465 

.498 

.460 

.370 

.378 

.213 

.168 

.141 

.195 

Location 5 
U/Uoo Urms/Uoo Urms/U 

0.384 

0.468 

0.416 

0.344 

0.465 

0.344 

0.416 

0.468 

0.384 

0.351 

0.397 

0.605 

0.661 

0.741 

0.688 

0.684 

0.688 

0.741 

0.500 

0.661 

0.605 

0.397 

0.351 

0.178 

0.212 

0.183 

0.147 

0.197 

0.147 

0.183 

0.212 

0.178 

0.166 

0.189 

0.249 

0.176 

0.207 

0.206 

0.209 

0.206 

0.207 

0.165 

0.176 

0.249 

0.189 

0.166 

.464 

.453 

.440 

.427 

.424 

.427 

.440 

.453 

.463 

.473 

.476 

.412 

.266 

.279 

.299 

.306 

.299 

.279 

.330 

.266 

.412 

.476 

.473 

N 
~ 



TABLE 3 

WI~r FNGINFERJNG ~TUOY, RENAISSANCE CENTER, OETROIT 
CENTER ~UILDINA 
~AXIMUN MFAN PRESSURE COEFFICIENTS 8A~EO ON ~LL WINO OJRECTIO~S TF~TfO .Mn 
TMF OTHER VALUES ASSOCIATED ~ITH THE WIND DIRECTION AT ~NICH THE MAXIMUM 
~FA~ OCCURRED 

TAP WINO ME'AN RMS Ml\qMU'" 
NUMRER DIRECTION PRESSURE PRFSSURE PPF SC;UAf 

COEFFICIENT COFFF IC fE"JT COf='FFICIJ::NT 
1 2<)1, -0.000 -0.000 -0.01)(1 
2 306 -0.000 -0.000 -I) .fiOI) 
:3 306 -0.000 -0.000 -Il.oon 
4 306 -0.000 -0.000 -0.000 
C) 286 .~4q .140 1.Otq 
6 30n -0.000 -0.000 -0.000 
7 330 .74q .102 1.0nM 
A 300 .7f\9 .102 1.1(>" 
9 i?AO .704 .04c) 1.01? 

10 2C)0 .736 .094 .4f'.:' 
11 220 .729 .101 .CJ7 7 
12 190 • 7A1 .O9~ 1.034 
13 lCJO .747 .1r)1 1.01~ 
14 200 .771 .102 1.0l-l4 
It:; 180 .729 .101 .QQ.., 

In 160 .748 .1OB 1.O7~ 

17 330 .677 .12C) .9A3 
lA 300 .tl33 .12H .Q71 
lq 280 .704 .1lQ 1.O5~ 

20 2'50 .718 .10 A 1.OC)t+ 
21 210 .684 .10G 1.00";' 
22 lAO .647 .100 .9kl 
23 lAO .735 .102 .9~q 

24 180 .731 .101 .9f<n 
25 lAO .731 .10G 1.014 
26 160 .6q2 .114 l.o:n 
27 320 .665 .127 l.er? 
2R 310 .127 .OA~ .44~ 

2q 270 .169 .091 .5?0 
30 240 .633 .1?2 1.012 
31 220 .200 .074 • 4 '~I-< 
32 lAO .318 .0lH .~~7 
33 lRO .547 .oq~ .hetA 
34 2flO .592 .116 .4S0 
JC; lRO .540 .09Q • ~~ i 
36 160 .fl46 .124 1.(131 

-4 T t.; T Mur~ 
Di..(~:S~!JRr: 

f.'H .. :f F T (T j: "IT 

-o.f)t.f) 
-1).flft H 

-f). (/ 0 0 
-o.oon 

-.04";' 
-O.ll'Hi 

.,) 1 \.. 

.nl 
• ?7'-, 
.'1:':;0 

N 
• -~'14 .... 
.'+ ?4 
.:.>n:> 
... ~q 

• ';'>(14 

• 11 7 
.?IA 
.121-\ 
• ?':, 1 
.?H'-. 

.1?1 

.;,'>\.)4 
• 31:: A 

• '~~4 
• ".) 74 
.;>10 
.?1~ 

-.(>('1\ 
-.?(jQ 

.2"'1 
-.(jc.,q 

• III 1 
.??l 
.17R 

-.OQA 
.??; 



TABLE 3 (continued) 

WINO ENGINEERING STUDY, RENAISSANCE CENTER. DETROIT 
CENTER RUILDING 
MAXIMUM MFAN PRESSURE COEFFICIENTS RASED ON ALL WIND DIRECTIONS TF~TEO AND 
THE OTHER VALUES ASSOCIATEO wITH THE WINO OIRECTION AT WHICH THE ~AXIMUM 
MEAN OCCURRED 

TAP WINO MEAN R~S MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COI=:FFICIENT CO~F'FICIENT 

37 330 .5A3 .128 1.043 
38 310 .081 .089 .483 
39 270 .073 .143 .577 
40 240 .583 .12~ 1.098 
41 230 .030 .127 .484 
42 180 .251 .077 .542 
43 lAO .429 .096 .745 
44 180 .430 .09&:; .729 
45 lAO .411 .099 .694 
46 170 .590 .125 .970 
47 320 .544 .119 .904 
48 300 .078 .106 .405 
49 286 -0.000 -0.000 -0.000 
C;O 250 .529 .127 .932 
~1 300 .488 .129 .899 
52 180 .190 .081 .520 
53 180 .346 .092 .6A8 
54 180 .352 .090 .72~ 
5 a:; 180 .336 .093 .728 
56 180 .499 .125 .922 
57 340 .347 .109 .764 
58 300 .143 .094 .545 
59 ?86 -0.000 -0.000 -0.000 
60 240 .444 .128 .A83 
61 200 -.121 .075 .280 
62 126 .136 .055 .34? 
63 180 .264 .096 .615 
64 180 .245 .084 .537 
65 180 .221 .091 .601 
66 170 .353 .063 .654 
67 306 -0.000 -0.000 -0.000 
68 110 .006 .081 .350 
69 96 .096 .110 .474 
70 10 .069 .091 .437 
71 306 .012 .068 .:H4 
72 340 .280 .110 .783 

~J"'IMU""1 

PRECiSURf 
COEF'FICJFNT 

.1~7 
-.?~C; 

-.164 
.un 

-.40Q 
-.007 

.1?9 

.1 C; 7 

.OQ7 

.1 ?5 

.226 N 
V1 

-.SA5 
-0.000 

.145 

.OA2 
-.066 

.048 

.077 
-.037 

.056 

.O~? 

-.239 
-0.000 
-.2?4 
-.434 
-.027 

.013 
-.058 
-.0~9 

.IAA 
-0.000 
-.401 
-.20? 
-.243 
-.194 
-.06S 



TABLE 3 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MAXIMU~ MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM 
MEAN OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIFNT COEFFIClfNT 
1 70 -0.000 -0.000 -0.000 
2 10 -0.000 -0.000 -0.000 
3 220 .278 .278 1.119 
4 10 -0.000 -0.000 -0.000 
5 216 .052 .085 .382 
6 230 .011 .202 1.291 
1 150 -0.000 -0.000 -0.000 
9 126 .095 .086 .410 
9 96 .193 .137 .703 

10 230 .255 .215 .921 
11 330 .148 .151 .665 
12 126 .186 .118 .55:l 
13 190 .609 .116 .907 
14 170 .650 .141 .982 
15 140 .658 .114 .985 
16 126 .620 .152 1.011 
11 116 .615 .148 1.090 
18 116 .612 .143 1.048 
19 116 .619 .147 1.092 
20 106 .577 .160 1.039 
21 96 .651 .155 1.110 
22 96 .588 .157 1.106 
23 
24 80 .545 .113 .889 
25 10 .604 .115 .938 
26 60 .556 .119 .886 
21 SO .535 .109 .998 
28 36 .550 .168 1.151 
29 36 .623 .156 1.063 
30 26 .586 .168 1.031 
31 26 .578 .167 1.082 
32 16 .515 .159 1.003 
33 0 .517 .166 1.070 
34 6 .181 .160 .903 

MINIMUM 
PRESSURE 

COEFFICIENT 
-0.000 
-0.000 
-.704 

-0.000 
-.343 
-.793 

-0.000 
-.509 
-.289 
-.539 N 

0\ 

-.374 
-.196 

.191 
-.016 

.198 

.057 

.084 

.134 

.124 

.001 

.139 

.135 

.164 

.131 

.054 

.147 

.007 

.114 

.043 

.096 
-.039 
-.257 
-.495 



TABLE 3 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCf CENTER. DETROIT 
OUTEP BUILDING 
MAXIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL ~IND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
MEAN OCCURRED 

TAP WINO MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COEFFICIENT 
35 320 .486 .213 1.140 
36 300 .495 .230 1.094 
31 306 .356 .204 .908 
38 306 .362 .209 .925 
39 330 .005 .153 .643 
40 106 -.048 .091 .260 
41 106 -.016 .091 .186 
42 230 .685 .153 1.219 
43 230 .666 .162 1.159 
44 216 .438 .259 1.254 
45 206 .415 .195 1.215 
46 206 .616 .182 1.259 
41 206 .556 .166 1.056 
48 216 .551 .209 1.211 
49 200 .515 .113 .811 
50 196 .561 .118 1.111 
51 190 .418 .113 .955 
52 180 .658 .109 .998 
53 160 .514 .119 .945 
54 140 .626 .119 1.008 
55 80 .891 .019 1.144 
56 110 .625 .113 .916 
51 110 .626 .111 .960 
58 110 .606 .116 .931 
59 100 .664 .102 1.030 
60 90 .624 .114 1.000 
61 90 .619 .116 .961 
62 80 .605 .126 .950 
63 10 .656 .123 .995 
64 60 .591 .114 .916 
65 50 .591 .126 .949 
66 40 .510 .122 .961 
61 40 .645 .115 .974 
68 20 .616 .125 .963 

MINIMUM 
PRESSURE 

COEFFICIENT 
-.442 
-.914 
-.515 
-.511 
-.611 
-.493 
-.661 
-.036 
-.309 
-.613 tv ..... 
-.285 
-.003 

.012 
-.248 

.123 

.020 

.019 

.299 

.112 

.243 

.621 

.260 

.261 

.256 

.406 

.231 

.245 

.265 

.214 

.269 

.214 

.133 

.305 

.113 



TABLE 3 (continued) 

WINO ENGINEERING STUDY Of ThE RENAISSANCE CENTER, DETROIT 
OUTFP BUILDING 
MAXIMU~ MEAN PRESStlRE COEFFICIENTS BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
MEAN OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMBER OIRFCTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COFFFICIENT 
69 20 .621 .121 .914 
70 0 .599 .125 1.061 
71 0 .622 .134 1.311 
72 300 .553 .205 1.117 
73 320 .406 .154 .925 
74 306 .411 .158 .952 
75 96 .046 .087 .502 
16 96 .054 .096 .560 
77 96 .002 .096 .555 
78 230 .157 .282 .995 
79 240 .181 .290 1.065 
80 216 .035 .149 .960 
81 196 .167 .171 .827 
82 196 .'+61 .151 1.056 
83 200 .56'+ .123 .979 
84 190 .629 .121 1.045 
85 190 .611 .121 1.044 
86 180 .636 .120 1.029 
87 180 .573 .122 .919 
88 160 .540 .118 .932 
89 140 .527 .132 .902 
90 130 .527 .108 .830 
91 110 .507 .120 .881 
92 110 .572 .113 .96f' 
93 110 .563 .117 .950 
94 110 .544 .116 .934 
95 100 .600 .110 .968 
96 90 .516 .109 .922 
97 90 .514 .110 .901 
98 80 .529 .126 .958 
99 70 .586 .121 .943 

100 60 .545 .118 .922 
101 60 .534 .117 .895 
10? 50 .493 .120 .a5t 

MINIMUM 
PRESSURE 

COEFFICIENT 
.140 
.164 
.111 

-.790 
-.307 
-.272 
-.239 
-.320 
-.318 

-1.009 N 
00 

-.911 
-.587 
-.449 

.005 

.192 

.169 

.198 

.262 

.222 

.157 

.034 

.230 

.095 

.254 

.228 

.222 

.220 

.280 

.264 

.069 

.264 

.198 

.244 

.117 



TABLE 3 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MAXI~UM MEAN PRESSURE COEFFICIENTS BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THF. MAXIMUM 
~EAN OCCURRED 

TAP WINO MEAN R~S MAXIMUM 
NU~REP DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIFNT COEFFICIENT 
103 40 .575 .117 .930 
104 30 .526 .125 .943 
105 20 .539 .124 .947 
106 10 .540 .125 .903 
107 10 .630 .124 1.029 
108 10 .567 .118 .982 
109 10 .C;46 .129 .966 
110 10 .565 .134 1.041 
111 6 .099 .170 .639 
112 300 .263 .147 .758 
113 310 .421 .121 .801 
114 310 .430 .104 .A15 
115 310 .407 .127 .908 
116 310 .483 .145 .953 
117 320 .335 .116 .710 
118 306 .313 .122 .787 
119 106 .059 .091 .398 
120 106 .039 .095 .415 
121 106 .007 .095 .345 
122 116 .055 .058 .217 
123 106 .022 .075 .265 
124 106 -.014 .OA7 .256 
125 200 .131 .127 .691 
126 200 .404 .127 1.000 
127 200 .~33 .111 .851 
128 210 .569 .140 1.130 
129 210 .565 .131 .985 
130 210 .573 .129 1.040 
131 200 .577 .122 .978 
132 190 .488 .128 .872 
133 160 .419 .124 .884 
134 140 .48~ .113 .931 
135 120 .294 .11A .660 
136 110 .472 .103 .804 

MINIMUM 
PRESSURE 

COEFFICIENT 
.293 
.163 
.219 
.196 
.312 
.249 
.180 
.129 

-.757 
N 

-.447 1.0 

-.112 
.031 

-.041 
-.116 
-.097 
-.089 
-.343 
-.460 
-.551 
-.176 
-.299 
-.369 
-.215 
-.019 

.208 
-.023 

.027 

.088 

.140 

.018 

.036 

.188 
-.099 

.104 



TABLE 3 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTFR BUILDING 
MAXI~UM MEAN PRFSSURF COEFFICIENTS BASED ON ALL WYND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM 
MEAN OCCURREO 

TAP WINO MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COE'FFICIENT 
137 100 .479 .102 .854 
138 100 .461 .102 .820 
139 100 .531 .102 .891 
140 90 .466 .111 .841 
141 80 .465 .112 .845 
142 80 .449 .111 .879 
143 80 .507 .108 .962 
144 10 .475 .110 .815 
145 60 .448 .117 .810 
146 50 .425 .119 .831 
147 50 .500 .109 .871 
14A 306 .994 .024 1.066 
149 306 1.004 .022 1.081 
150 306 .987 .023 1.051 
151 306 1.032 .022 1.103 
152 10 .494 .106 .800 
153 10 .487 .121 .821 
154 6 .085 .138 .614 
155 300 .280 .122 .698 
156 310 .390 .102 .713 
157 310 .392 .101 .193 
158 320 .380 .118 .848 
159 310 .268 .102 .707 
160 306 .210 .071 .520 
161 106 .098 .057 .320 
162 106 .086 .059 .335 
163 106 .054 .060 .328 
164 106 .113 .062 .302 
165 106 .074 .066 .311 
166 106 .049 .067 .214 
167 200 .116 .125 .611 
168 200 .345 .126 .861 
169 210 .451 .123 .890 
170 210 .483 .119 .885 

MINIMUM 
PRESSURE 

COEFFICIENT 
.218 
.195 
.259 
.180 
.199 
.088 
.204 
.214 
.139 
.090 IJ.I 

0 

.226 

.916 

.932 

.910 

.954 

.190 

.024 
-.533 
-.324 

.101 

.040 

.048 
-.053 
-.001 
-.122 
-.170 
-.310 
-.420 
-.311 
-.211 
-.229 
-.115 

.030 
-.019 



TABLE 3 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER BUILDING 
MAXIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
~EAN OCCURRED 

TAP WINO MEAN RMS MAXIMUM 
NU~8ER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COEFFICIENT 
171 210 .474 .113 .840 
172 210 .477 .114 .915 
173 150 .323 .081 .628 
174 150 .366 .099 .745 
175 140 .373 .098 .813 
176 130 .264 .101 .622 
177 120 .239 .101 .621 
178 110 .395 .088 .724 
179 90 .386 .092 .755 
180 60 .357 .084 .688 
181 10 .434 .100 .845 
182 10 .439 .101 .784 
183 10 .396 .114 .781 
184 16 .104 .108 .484 
185 320 .255 .114 .669 
186 310 .300 .081 .602 
187 310 .283 .081 .593 
188 320 .255 .088 .709 
189 106 .148 .062 .379 
190 320 .175 .096 .627 
191 106 .190 .053 .391 
192 106 .136 .051 .335 
193 106 .136 .055 .482 
194 106 .108 .051 .295 
195 106 .130 .056 .327 
196 106 .165 .051 .407 
197 186 .109 .088 .424 
198 186 .202 .092 .632 
199 200 .231 .106 .596 
200 200 .381 .107 .838 
201 200 .447 .103 .899 
202 200 .383 .110 .763 
?03 200 .402 .097 .753 
204 200 .408 .102 .786 

MINIMUM 
PRESSURE 

COEFFICIENT 
-.056 

.009 

.079 
-.078 

.138 

.013 

.020 

.184 

.175 
CJ'I 

.123 .... 
• 191 
.173 
.049 

-.353 
-.123 

.071 

.058 

.018 
-.148 
-.099 
-.029 
-.065 
-.030 
-.069 
-.145 
-.023 
-.167 
-.046 
-.026 

.138 

.203 

.110 

.183 

.180 



TABLE 4 

WINO ENGINEERING STUDY, RE~AISSANCE CENTER. OETROtT 
CENTER RUIlDING 
~AXIMU~ PEAK PRESSURE COEFFICIENTS BASED O~ All WINO DIRECTIONS T~STfD AND 
THE OT~ER VALUES ASSOCtATEO WITH T~E WIND DIRECTION AT WHICH THE MAXTMU~ 
PEAK OCCURRED 

TAP WINO MEAN RMS MAXIMUM 
NUMBER DIREC·TION PRESSURE PRESSURE PRf5SURE 

COEFFICIENT COEFFICIENT COfFFICIf"lT 
1 296 -0,000 -0,000 -0.000 
2 306 -0.000 -0.000 -0.000 
3 106 -.158 .074 .OA4 
4 306 -0.000 -0.000 -0.000 
5 286 .649 .140 1.083 

" 306 -0.000 ... 0.000 -0.000 
7 330 .749 .102 1.06A 
8 300 .169 .102 1.122 
9 2AO .104 .09':; 1.012 

10 250 .736 .094 .985 
11 210 .123 .09A 1.057 
12 200 .130 .105 1.052 
13 lAO .141 .091 1.04e; 
14 210 .691 .114 1.112 
15 286 .614 .170 1.148 
16 160 .148 .108 1.013 
17 320 .658 .111 1.02" 
18 300 .633 .128 .'111 
19 280 .104 .119 1.0C;A 
20 240 .681 .12.1 1.142 
21 210 .684 .10'1 1.00e; 
22 180 .641 .100 .qAl 
23 170 .661 .112 1.014 
24 190 ,601 .124 .9Q5 
25 190 .565 .165 1.051 
26 160 .692 .114 1.033 
27 296 .553 .173 1.169 
28 310 .121 .085 .446 
29 270 .169 .091 .520 
30 200 .292 .271 1.178 
31 290 .114 .268 1.148 
32 96 -.333 .294 .S9H 
33 286 .022 .252 1.056 
34 260 .592 .116 .950 
35 180 .540 .099 .A63 
36 190 .420 .245 1.12A 

MTMJMtlM 
P~FSSURf 

(:OF.FFTCJF"IT 
-0.000 
-0.000 

-.43A 
-o.ono 

-.04A 
-0.000 

.21A 

.371 

.27~ 

.330 
<.H 

•. 361 tv 

.?RO 

.343 

.2&;Q 

.oot.:} 

.311 

.22t.:} 

.1?A 

.21003 

.2?fi 

.'321 

.?t.:}4 

.2Pl 
-.oge; 
-.'319 

.210 
-.lfiO 
-.201 
-.20~ 
-."QO 
-.51? 

-1.5t)t) 
-.A;?O 

.11A 
-.Ot.:}A 
-.AA1 



TABLE 4 (continued) 

WINO ENGINEERING STUDY. RENAISSANCE CENTER. DETROIT 
CENTER BUILDING 
MAXIMU~ PEAK PRESSURE COFFFICIENTS BASED ON ALL WINO DIRECTIONS TFSTFO ANn 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
PEAK OCCURRED 

TAP WINO MEAN RMS MAXIMUM 
NU~RE'R DJRECTION PRES SURF. PRESSURE PRF.SSURF: 

COEFFICIENT COEFFICIE~T COFFFICIENT 
37 300 .546 .138 1.072 
3A 2~0 -.060 .192 .779 
39 280 -.013 .158 .601 
40 240 .583 .12A 1.098 
41 230 .030 .127 .484 
42 100 -.258 .225 .611 
43 90 -.545 .293 .A3l 
44 310 -.142 .222 .ASt> 
45 170 .354 .104 .704 
46 1()0 .425 .250 1.025 
47 300 .491 .130 1.001 
48 10 -.502 .161 .708 
49 290 -.210 .1se; .201 
50 240 .525 .137 1.0se; 
51 300 .488 .129 .AQ9 
52 180 .190 .081 .S20 
53 180 .346 .092 .6R8 
54 lAO .352 .090 .725 
55 180 .336 .093 .128 
56 190 .401 .201; .964 
57 320 .340 .118 .A43 
58 300 .143 .094 .'545 
59 290 -.116 .10A .374 
60 260 .400 .126 1.055 
61 200 -.121 .075 .280 
62 106 .059 .072 .497 
63 200 .037 .12? .709 
64 180 .245 .084 .537 
65 180 .221 .091 .601 
66 170 .353 .063 .654 
67 306 -0.000 -0.000 -0.000 
68 70 -.081 .121 .3~4 

69 96 .096 .110 .474 
70 20 .012 .095 .463 
71 29~ -.023 .076 .361 
72 290 .171 .158 .19A 

~HNIMUM 

PRE'SSIJRF 
COFFFIC':IFNT 

-.031 
-.6?1 
-.C;9S 
.un 

-.409 
-1.16" 
-1.516 
-.~C:;3 

.0?9 
-.6QC; c"., 

.015 c"., 

-.9~4 

-.869 
-.3?1 

.OR;> 
-.Of'~ 
.O4~ 

.011 
-.037 
-.401 

.017 
-.239 
-.636 
-.209 
-.434 
-.16A 
-.4A7 
-.058 
-.039 
.l~~ 

-0.000 
-.4P;> 
-.?o;> 
-.371 
-.SCih 
-.130 



TABLE 4 (continued) 

WINO ENGINFERING STUOY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILOING 
~AXIMUM PEAK PRES~URF. COEFFICIENTS BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
PEAK OCCURRED 

TAP wINO MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COEFFICIENT 
1 230 -.237 .152 .418 
2 296 -.171 .209 .693 
3 230 -.032 .389 1.255 
4 230 -.219 .167 .527 
5 230 -.430 .205 .599 
6 230 .011 .202 1.291 
7 230 -.110 .187 1.211 
8 216 -.011 .252 .654 
9 106 .134 .151 .750 

10 230 .255 .215 .921 
11 6 -.095 .161 .667 
12 116 .128 .145 .656 
13 220 .097 .367 1.271 
14 220 -.077 .418 1.109 
15 126 .555 .165 1.013 
16 116 .602 .111 1.217 
17 116 .615 .148 1.090 
18 120 .555 .108 1.161 
19 
20 
21 116 .634 .142 1.127 
22 96 .588 .157 1.106 
23 
24 96 .489 .157 1.036 
25 70 .604 .115 .938 
26 60 .556 .119 .8A6 
27 36 .401 .196 1.014 
28 36 .550 .168 1.151 
29 26 .577 .167 1.121 
30 16 .548 .163 1.078 
31 26 .578 .167 1.082 
32 0 .479 .147 1.187 
33 0 .517 .166 1.070 
34 6 .187 .160 .903 

MINIMUM 
PRESSURE 

COEFFICIENT 
-1.148 
-.834 

-1.390 
-1.006 
-1.337 
-.793 

-1.119 
-.817 
-.543 ~ 

-.539 ..j:o. 

-.717 
-.486 

-1.321 
-1.514 
-.082 
-.078 

.084 

.162 

.116 

.135 

-.079 
.131 
.054 

-.317 
.007 
.080 

-.011 
.096 

-.286 
-.257 
-.49!; 



TABLE 4 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER BUILDING 
MAXIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHEP VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM 
P~AK OCCURRED 

TAP WINO MEAN RMS MAXIMUM 
NUM8EP DIRECTION PRESSURE PRESSURE PRF.SSURE 

COEFFICIENT COEFFICIF.NT COEFFICIENT 
35 290 .236 .291 1.247 
36 290 .300 .282 1.275 
37 270 -.230 .265 .934 
38 330 .138 .181 .983 
39 296 -.158 .243 .934 
40 276 -.134 .301 1.038 
41 240 -.317 .268 1.0A4 
42 250 .470 .270 1.389 
43 230 .666 .162 1.159 
4. 216 .438 .259 1.25. 
45 206 .415 .195 1.215 
.6 210 .393 .205 1.268 
47 220 .111 .289 1.08. 
.8 216 .551 .209 1.217 
49 220 .206 .335 1.085 
50 220 .271 .335 1.266 
51 220 .323 .302 1.273 
52 210 .495 .259 1.353 
53 180 .473 .145 .996 
54 140 .626 .119 1.008 
55 80 .891 .019 1.144 
56 106 .529 .145 1.012 
57 126 .491 .137 1.057 
58 106 .475 .132 1.002 
59 106 .544 .130 1.060 
60 96 .415 .133 1.035 
61 96 .440 .135 1.064 
62 96 .345 .145 .956 
63 80 .598 .123 1.021 
64 60 .597 .114 .976 
65 50 .'591 .126 .• 949 
66 36 .409 .151 1.032 
67 30 .640 .125 1.060 
68 26 .490 .151 1.053 

MINIMUM 
PRESSURE 

COEFFICIENT 
-.786 
-.661 

-1.277 
-.615 
-.865 

-1.538 
-1.501 
-.580 
-.309 ~ 

-.613 en 

-.285 
-.638 
-.710 
-.248 

-1.124 
-.843 
-.813 
-.677 
-.013 

.243 

.627 

.126 

.113 

.047 

.122 

.122 

.054 
-.230 
-.003 

.269 

.214 
-.104 

.243 

.081 



TABLE 4 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER RUILDING 
MAXIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM 
PEAK OCCURRED 

T.P WINO MEAN PMS ~AXJMU'" 
NUM~ER DIRECTION PRESSURE PRESSURE PRESSURE 

COfFFICIF.'NT COfFFICIENT COEFFICIENT 
69 26 .480 .147 1.036 
70 6 .479 .151 1.166 
71 0 .622 .134 1.311 
72 280 .045 .257 1.291 
73 290 .225 .227 1.118 
74 330 .119 .188 .976 
75 320 .016 .171 .816 
76 216 -.305 .261 .744 
77 210 -.952 .430 1.046 
78 240 .044 .308 1.124 
79 210 -.149 .302 1.156 
80 216 .035 .149 .960 
81 216 .044 .124 .853 
82 210 .331 .189 1.091 
83 210 .501 .179 1.304 
84 210 .565 .171 1.251 
85 210 .580 .157 1.194 
86 210 .596 .154 1.238 
87 210 .47& .186 1.052 
88 160 .540 .118 .932 
89 140 .527 .132 .902 
90 120 .494 .125 .864 
91 110 .50"7 .120 .8en 
92 110 .572 .113 .968 
93 110 .563 .117 .950 
94 110 .544 .116 .934 
95 110 .596 .115 .994 
96 90 .576 .109 .922 
97 80 .547 .123 .959 
98 80 .529 .126 .958 
99 70 .58& .121 .943 

100 60 .545 .118 .922 
101 60 .534 .117 .895 
102 40 .469 .130 .879 

MINIMUM 
PRESSURE 

COEFFICIENT 
.ooe; 
.031 
.111 

-.807 
-.476 
-.535 
-.608 

-1.225 
-2.370 
-.930 ~ 

Q'\ 

-1.043 
-.587 
-.491 
-.308 
-.193 
-.029 
-.072 
-.062 
-.431 

.157 

.034 

.048 

.095 

.254 

.228 

.222 

.291 

.280 

.211 

.069 

.264 

.198 

.244 

.093 



TABLE 4 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MAXIMUM PEAK PRESSURE COEFFICIENTS 8ASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM 
PEAK OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COEFFICIENT 
103 40 .575 .117 .930 
101t 26 .367 .121t .994 
105 26 .383 .125 1.021 
106 0 .532 .125 1.0lt2 
107 0 .624 .125 1.0c.H 
108 6 .424 .134 1.029 
109 50 .511 .151 1.116 
110 10 .565 .134 1.041 
III 10 .011 .173 .719 
112 280 -.012 .302 .913 
113 320 .334 .171 .815 
114 320 .371 .137 .812 
115 290 .299 .192 1.039 
116 10 -.168 .407 1.190 
111 330 .201 .110 .872 
118 330 .136 .152 .958 
119 340 -.185 .169 .716 
120 216 -.141 .204 .649 
121 206 -.423 .253 .587 
122 196 -.349 .161 .184 
123 250 -.228 .214 .167 
124 210 -.451 .149 .622 
125 196 .130 .158 .816 
126 200 .404 .121 1.000 
127 210 .527 .134 .964 
128 210 .569 .140 1.130 
129 220 .200 .264 1.058 
130 210 .573 .129 1.040 
131 220 .297 .259 1.191 
132 ?IO .472 .154 .941 
133 280 .004 .29B .897 
134 140 .489 .113 .931 
135 140 .284 .139 .117 
136 110 .47? .103 .801t 

MINIMUM 
PRESSURE 

COEFFICIENT 
.293 
.081 
.081 
.115 
.233 
.048 
.104 
.129 

-.686 
~ 

-1.008 '-I 

-.462 
-.294 
-.350 

-1.395 
-.529 
-.481 
-.782 
-.136 

-1.315 
-.890 
-.181 
-.826 
-.458 
-.019 
-.020 
-.023 
-.654 

.088 
-.563 
-.219 

-1.095 
.188 

-.212 
.104 



TABLE 4 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER BUILDING 
MAXIMUM PEAK PRESSURE COEFFICIENTS 8ASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WI~D DIRECTION AT WHICH THE MAXIMUM 
PEAK OCCURRFO 

TAP WINO MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COEFFICIENT 
137 110 .468 .116 .897 
138 110 .452 .115 .872 
139 100 .531 .102 .897 
140 100 .457 .105 .862 
141 80 .465 .112 .845 
142 80 .449 .117 .879 
143 80 .507 .108 .962 
144 70 .475 .110 .875 
145 50 .395 .138 .892 
146 50 .425 .119 .831 
147 50 .500 .109 .871 
148 
149 
150 
151 
152 40 .487 .106 .912 
153 0 .195 .248 .915 
154 26 -.133 .213 .648 
155 280 .099 .233 .834 
156 310 .390 .102 .773 
157 330 .235 .151 .863 
158 350 .084 .233 .977 
159 340 .136 .159 .893 
160 340 .048 .135 .763 
161 340 -.048 .105 .448 
162 106 .086 .059 .335 
163 106 .054 .060 .328 
164 240 -.300 .140 .469 
165 240 -.236 .147 .507 
166 196 -.069 .122 .576 
167 200 .116 .125 .617 
168 190 .298 .117 .876 
169 210 .451 .123 .890 
170 210 .483 .119 .885 

MINIMUM 
PRESSURE 

COEFFICIENT 
.198 
.173 
.259 

-.077 
.199 
.088 
.204 
.214 

-.015 Vl 

.090 00 

.226 

.212 
-.721 
-.903 
-.739 

.107 
-.466 
-.545 
-.485 
-.499 
-.479 
-.170 
-.310 
-.652 
-.597 
-.484 
-.229 
-.028 

.030 
-.019 



TABLE 4 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER BUILDING 
MAXIMUM PEAK P~ESSURE COEFFICIENTS BASED ON ALL WINO DI~ECTIONS TESTED AND 
THE OTHEP VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMU~ 
PEAK OCCURPED 

TAP WINO MEAN RMS MAXIMU~ 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE' 

COEFFICIENT COEFFICIENT COE'FFICtE'NT 
171 200 .451 .111 .R60 
112 210 .477 .114 .eH5 
113 210 .285 .130 .151 
114 160 .328 .135 .809 
115 140 .373 .098 .813 
116 110 .147 .148 .fl7l 
171 100 .199 .103 .642 
118 100 .385 .084 .756 
179 90 .386 .092 .755 
180 40 .299 .087 .724 
181 30 .429 .092 .859 
182 50 .404 .092 .q44 
183 350 .250 .200 .846 
184 16 .104 .108 .484 
185 290 .122 .176 .874 
186 320 .298 .088 .781 
187 320 .282 .OA7 .724 
18R 320 .255 .088 .709 
189 280 -.020 .233 .678 
190 320 .115 .096 .627 
191 280 -.047 .130 .454 
192 280 -.022 .121 .388 
193 106 .136 .055 .482 
194 280 .... 068 .123 .538 
195 230 -.193 .101 .401 
196 230 -.135 .108 .497 
197 186 .109 .OA8 .424 
198 200 .144 .118 .667 
199 190 .200 .096 .708 
200 200 .381 .107 .838 
201 200 .447 .103 .899 
202 190 .366 .108 .820 
203 210 .373 .122 .807 
204 210 .383 .122 .844 

MINIMUM 
PRESSURE 

COEFFICIENT 
.143 
.00q 

-.220 
-.154 

.138 
-.342 
-.092 

.193 

.175 

.061 <.N 
<0 

.213 

.169 
-.36q 
-.353 
-.632 

.042 

.042 

.018 
-.953 
-.099 
-.533 
-.539 
-.030 
-.452 
-.542 
-.432 
-.167 
-.181 
-.161 

.138 

.203 

.093 
-.043 
-.054 



TABLE 5 

WINO ENGINEERING STUDY. RENAISSANCE CEhTER. DETROIT 
CENTEq BUILDING 
~lNIMUM MEAN PRESSURE COEFFICIENTS RASED ON ALL WINO DIRECTIONS TESTED ANO 
THE OTHER VALUE'S ASSOCIATED WITH THE' WINO DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED 

TAP WINO MEAN RMS MAXIMUM 
NUMRER DIRECTION PRESSURE PRfSSURE pqESSUPE 

COEFFICIE~lT COEFF.ICIF'NT COFFFICIENT 
1 100 -.822 .108 -.481 
2 306 -0.000 -0.000 -0.000 
) 350 -1.532 .115 -.943 
4 50 -1.269 .121 -.'5A3 
~ 40 -1.338 .133 -.592 
6 110 -1.410 .150 -.800 
7 250 -1.909 .351 -.6'5/1 
A 230 -1.499 .262 -.577 
9 350 -1.216 .205 -.514 

10 320 -1.419 .259 -.552 
11 306 -1.571 .201 -.550 
12 110 -1.098 .165 -.232 
13 110 -1.120 .116 -.67A 
14 286 -1.466 .173 -.952 
15 110 -1.127 .126 -.714 
16 110 -1.201 .221 -.752 
17 250 -2.265 .324 -1.059 
18 230 -1.802 .254 -.608 
lq 180 -1.324 .239 -.524 
20 320 -1.654 .228 -.911 
21 306 -1.571 .265 -.645 
22 90 -.904 .243 .263 
23 100 -1.024 .259 .040 
24 100 -.997 .217 -.291 
25 110 -1.149 .425 -.?76 
26 210 -1.702 .487 .139 
27 240 -2.143 .321 -.915 
?R 240 -1.904 .207 -1.310 
29 330 -1.434 .228 -.407 
30 160 -1.540 .248 ~.646 

31 1~0 -1.308 .154 -.672 
32 90 -.857 .313 .357 
33 90 -.868 .232 .266 
34 286 -2.099 .156 -1.482 
35 90 -.901 .243 -.047 
36 210 -1.323 .435 .43? 

MINIMUM 
PPFSSURF 
COfFFICIFNT 

-1.304 
-0.000 
-1.A7,} 
-1.606 
-1.743 
-1.981 
-2.692 
-2.20~ 
-1.737 
-2.099 ~ 

-2.131 0 

-1.r:;7~ 

-1.522 
-2.110 
-1.65'5 
-2.399 
-2.~03 
-2.~2? 
-2.1?? 
-2.343 
-2.404 
-1.953 
-2.137 
-1.9A~ 
-?496 
-2.A4A 
-2.7Q4 
-2.74,} 
-2.094 
-2.134 
-1.74'i 
-1.97q 
-1.AAI 
-2.~?7 
-2.?A1 
-2.A4R 



TABLE 5 (continued) 

WINO ENGINFERI~G STUDY. RENAISSANCE CENTER. DETROIT 
CENTER BUILDING 
MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND OIRECTIONS TESTED ANn 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH T~F MINIMUM 
MEAN OCCURRED 

TAP wINO MEAN RMS MAXrMU~ 

NUMRf'R DIRECTION PRESSURE PRFSSUPE PRFSSUPE 
COEFFICIENT COFFFICIENT COFFF I C I F:f\IT 

37 230 -1.691 .363 -.404 
3A 230 -1.612 .?54 -.6~;'> 

39 330 -1.308 .225 -.479 
40 160 -1.344 .364 -.1011 
41 150 -1.199 .192 -.302 
42 80 -.706 .232 .2'53 
43 80 -.812 .19Q .3Ql 
44 80 -.797 .175 -.OQ9 
45 80 -.944 .277 .103 
46 220 -1.382 .440 .O9~ 
47 240 -1.431 .299 -.467 
4" 240 -1.616 .268 -.749 
49 330 -1.287 .179 -.6RS 
~O 320 -1.274 .237 -.455 
51 1"50 -1.122 .151 -.744 
52 70 -.521 .123 -.191 
53 300 -.535 .16A -.01f, 
';4 300 -.648 .193 .031 
55 300 -.696 .118 -.216 
56 ao -.583 .247 .2q3 
57 240 -1.101 .327 -.284 
58 240 -1.515 .277 -.557 
C;9 330 -1.061 .163 -.476 
60 320 -.939 .212 -.30~ 
61 160 -.915 .147 -.413 
62 306 -0.000 -0.000 -0.000 
63 80 -.386 .145 .?14 
64 80 -.394 .122 -.001 
6e; 286 -.572 .076 -.436 
66 80 -.163 .121 .214 
67 286 -1.407 .139 -.729 
68 1'50 -.674 .108 -.362 
69 286 -.333 .109 .003 
70 70 -.615 .1~A -.016 
71 286 -.905 .169 -.362 
72 250 .... 768 .155 .011 

MINTMUM 
PRI=SSUPF 
f'OFFFTCTF"t\IT 

-2.A11 
-?5~6 

-?Oc)R 
-2.4CiC; 
-1.~c;3 
-1.641) 
-1.&:;92 
-1. Ci 11 
-2.4f10 
-2.1130 
-2.'541) .r::.. ..... 
-2.56A 
-1.954 
-1.9~:\ 
-1.57~ 

-1.17~ 
-1.1;>6 
-1.247 
-1.114 
-1.612 
-2.3«;1 
-2.44A 
-1.6]«; 
-1.A2A 
-1.407 
-0.000 
-.996 
-.A7Q 

-2.964 
-.710 

-2.7Q6 
-1.177 

-.RnA) 
-1.163 
-1.Ci?6 
-1.31-11:\ 



TABLE 5 (continued) 

WINO ENGIN£F.RING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHfR VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED 

TAP WINO MEAN RMS MAXIMU'" 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COEFFICIENT 
I 170 -.843 .094 -.451 
2 180 -.787 .134 -.261 
3 1~0 -.825 .096 -.489 
4 170 -.844 .087 -.486 
5 50 -.781 .077 -.488 
6 50 -.706 .069 -.482 
7 170 -.916 .084 -.643 
8 170 -.800 .087 -.518 
9 270 -.719 .154 -.232 

10 50 -.673 .067 -.418 
11 170 -.836 .084 -.541 
12 180 -.724 .086 -.448 
13 50 -.639 .049 -.479 
14 240 -.844 .344 .183 
15 180 -.992 .131 -.507 
16 30 -.937 .174 -.444 
17 180 -.934 .111 -.522 
18 180 .... 880 .116 -.418 
19 180 -.900 .12A -.430 
20 180 -.746 .134 .183 
21 20 -.651 .155 -.127 
22 20 -.710 .110 -.308 
23 20 -.780 .099 -.490 
24 20 -.842 .109 ..... 488 
25 130 -.616 .105 -.256 
26 180 -.537 .097 -.275 
27 330 -.773 .192 -.116 
28 310 -.634 .117 -.212 
29 200 -.440 .076 -.199 
30 270 -.531 .085 -.220 
31 270 -.530 .098 -.234 
32 270 -.789 .155 -.'357 
33 270 -.899 .236 -.182 
34 50 -.725 .129 -.281 

MINIMU .. 
PRESSURE 

COEFFICIENT 
-1.254 
-1.387 
-1.251 
-1.130 
-1.044 
-.925 

-1.287 
-1.271 
-1.453 
-.898 ~ 

N 

-1.172 
-1.187 
-.837 

-2.365 
-1 .. 422 
-1.662 
-1.455 
-1.381 
-1.495 
-1.238 
-1.377 
-1.100 
-1.202 
-1.341 
-.960 
-.917 

-1.517 
-1.108 
-.892 
-.969 
-.999 

-1.475 
-1.773 
-1.149 



TABLE 5 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER BUILDING 
MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COEFFICIENT 
35 220 -.659 .200 -.020 
36 20 -1.046 .PH -.539 
37 20 -.912 .128 -.289 
38 20 -.829 .147 -.152 
39 200 -.743 .169 -.190 
40 210 -.861 .221 .225 
41 196 -1.075 .173 -.524 
42 300 -.782 .320 .491 
43 10 -.643 .182 -.204 
44 160 -.949 .141 -.464 
45 250 -.745 .154 -.109 
46 300 -.571 .158 -.136 
47 10 -.499 .076 -.266 
48 10 -.490 .067 -.278 
49 40 -.509 .049 -.340 
50 40 -.529 .050 -.355 
51 40 -.512 .067 -.330 
52 50 -.491 .056 -.295 
53 250 -.827 .170 -.332 
54 180 -.905 .126 -.548 
55 50 -.939 .168 -.491 
56 180 -.764 .102 -.459 
57 180 -.766 .109 -.309 
S8 180 -.740 .127 -.205 
59 180 -.645 .152 .075 
60 20 -.671 .116 -.245 
61 20 -.714 .101 -.319 
62 20 -.762 .102 -.436 
63 130 -.581 .124 -.191 
64 190 -.473 .120 -.063 
65 0 -.755 .144 -.361 
66 300 -.622 .222 .313 
67 300 -.766 .202 -.073 
68 270 -.459 .060 -.220 

MINIMUM 
PRESSURE 

COEFFICIENT 
-1.711 
-1.862 
-1.441 
-1.294 
-1.650 
-1.511 
-1.688 
-2.316 
-1.589 
-1.382 .c:.. 

(.,.4 

-1.251 
-1.343 
-.812 
-.774 
-.111 
-.146 

-1.000 
-.123 

-1.655 
-1.585 
-1.620 
-1.885 
-1.441 
-1.405 
-1.281 
-1.150 
-1.127 
-1.193 
-.932 

-1.035 
-1.401 
-1.622 
-1.519 
-.689 



TABLE 5 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER 8UILDING 
~INI~UM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED 

TAP WINO MEAN R~S MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIfNT COEFFICIENT COEFFICIENT 
69 290 -.521 .217 .043 
70 310 -.774 .258 .025 
71 310 -.749 .226 .106 
72 20 -1.063 .205 -.226 
73 20 -.852 .239 .166 
74 200 -.741 .229 -.065 
75 200 -.720 .214 .065 
76 200 -.779 .230 .203 
77 210 -.952 .430 1.046 
78 300 -.829 .320 .347 
79 150 -.635 .133 -.249 
80 160 -.953 .126 -.294 
81 280 -.765 .170 -.286 
82 300 -.606 .173 -.066 
83 300 -.486 .171 .009 
84 290 -.445 .136 .093 
85 40 -.444 .048 -.272 
86 40 -.455 .047 -.296 
87 50 -.450 .051 -.249 
88 250 -.622 .144 -.029 
89 180 -.947 .167 -.564 
90 180 -.805 .134 -.492 
91 180 -.784 .108 -.474 
92 180 -.741 .114 -.388 
93 180 -.791 .129 -.245 
94 180 -.757 .149 .084 
95 180 -.650 .179 .143 
96 20 -.634 .108 -.231 
97 20 -.676 .103 -.394 
98 20 -.115 .110 -.428 
99 20 -.535 .088 -.255 

100 190 -.464 .122 -.089 
101 0 -.730 .146 -.335 
102 270 -.541 .053 -.311 

MINIMUM 
PRESSURE 

COEFFICIENT 
-1.384 
-1.691 
-1.557 
-1.948 
-1.658 
-1.826 
-1.636 
-1.839 
-2.370 

~ 

-2.053 ~ 

-1.175 
-1.375 
-1.581 
-1.345 
-1.383 
-1.238 
-.630 
-.641 
-.628 

-1.241 
-1.938 
-1.592 
-1.406 
-1.226 
-1.493 
-1.365 
-1.261 
-1.085 
-1.187 
-1.355 
-.917 

-1.083 
-1.261 
-.807 



TABLE 5 (continued) 

WINO ENGINEERING STUDY Of THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM MEAN PRESSURE COEffICIENTS BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHIC~ THE MINIMUM 
MEAN OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEffICIENT COEffICIENT COEffICIENT 
103 210 -.363 .049 -.165 
104 300 ".494 .181 .166 
105 210 -.422 .058 -.212 
106 310 .... 549 .225 .104 
101 200 -.363 .061 -.176 
108 310 -.605 .230 .238 
109 280 -.741 .217 -.197 
110 280 -.991 .248 -.434 
III 280 -1.040 .352 -.016 
112 30 -.920 .219 -.447 
113 30 -.831 .154 -.450 
114 280 -.991 .272 -.422 
115 40 -.786 .116 -.485 
116 40 -.130 .151 .004 
117 40 -.108 .135 -.222 
118 200 -.104 .212 -.043 
119 200 -.150 .211 .095 
120 200 -.818 .203 -.196 
121 200 -.866 .212 -.385 
122 300 -.850 .266 .016 
123 300 -.655 .289 .238 
124 160 -.898 .143 -.443 
125 280 -.683 .152 -.318 
126 280 -.600 .126 -.231 
121 280 -.499 .084 -.213 
128 280 -.4'15 .110 -.033 
129 280 -.433 .105 -.015 
130 20 -.401 .052 -.204 
131 30 -.414 .044 -.213 
132 280 -1.045 .365 -.085 
133 250 -.524 .095 -.171 
134 200 -.945 .182 -.328 
135 180 -.903 .155 -.484 
136 180 -.741 .108 -.420 

MINIMUM 
PRESSURE 

COEfFICIENT 
-.629 

-1.218 
-.610 

-1.606 
-.732 

-1.506 
-1.144 
-2.230 
-2.460 ~ 

-1.812 V'I 

-1.552 
-2.142 
-1.320 
-1.445 
-1.404 
-1.109 
-1.680 
-1.193 
-2.021 
-1.958 
-1.142 
-1.402 
-1.445 
-1.296 
-.960 
-.925 
-.931 
-.662 
-.596 

-2.485 
-.992 

-1.635 
-1.633 
-1.121 



TABLE 5 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTfR BUILDING 
MINIMUM MEAN PRESSURE COEfFICIENTS BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEfFICIENT COEfFICIENT COEFFICIENT 
131 180 -.792 .150 .051 
138 180 -.735 .170 .111 
139 190 -.584 .128 -.030 
140 20 -.606 .123 -.228 
141 20 -.653 .111 -.334 
142 20 -.693 .126 -.354 
143 20 .... 529 .098 -.169 
144 190 -.429 .104 -.071 
145 0 .... 699 .153 -.319 
146 210 -.549 .059 -.319 
141 300 -.428 .123 -.020 
148 210 .... 417 .056 -.105 
149 310 -.441 .142 .243 
150 310 -.660 .143 .130 
151 310 -.411 .132 .040 
152 280 -.693 .152 -.252 
153 280 -.794 .180 .... 371 
154 280 -1.197 .278 -.336 
155 30 -.841 .240 .... 403 
156 30 -.128 .152 -.353 
151 30 -.619 .112 -.313 
158 30 -.714 .147 .... 014 
159 30 -.144 .158 .244 
160 40 -.696 .130 -.112 
161 200 -.700 .165 -.025 
162 200 -.182 .141 -.353 
163 200 -.842 .157 -.379 
164 290 -.784 .172 -.294 
165 290 -.661 .184 .... 069 
166 160 -.853 .168 -.396 
161 280 -.550 .112 -.160 
168 280 -.530 .120 -.138 
169 280 -.476 .113 -.103 
110 280 -.466 .095 -.106 

MINIMUM 
PRESSURE 

COEFFICIENT 
.... 2.618 
-2.121 
-1.150 
.... 1.128 
-1.369 
.... 1.680 

..... 982 

..... 940 .1:0-
0\ 

-1.328 
-.181 

-1.006 
-.103 

-1.068 
.... 1.401 
-1.095 
-1.463 
-1.595 
-2.264 
-1.912 
.... 1.151 
-1.223 
-1.416 
-1.361 
-1.312 
-1.489 
-1.411 
-1.608 
-1.628 
-1.610 
-1.430 
-1.114 
-1.131 
-1.108 
-.855 



TABLE 5 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER BUILDING 
MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMRER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COE'FFICtENT 
111 280 -.434 .081 -.089 
112 30 -.439 .031 -.325 
113 50 -.505 .040 -.394 
114 250 -.420 .061 -.115 
115 200 -.821 .189 -.224 
116 180 -.163 .121 -.434 
111 180 -.101 .118 -.344 
118 180 -.618 .121 -.213 
119 20 -.621 .121 .... 295 
180 210 -.521 .044 .... 366 
181 200 -.481 -0.000 -0.000 
182 280 -.646 .145 -.160 
183 280 -.834 .196 -.422 
184 180 -.518 -0.000 -0.000 
185 30 -1.220 .263 -.511 
186 30 -.930 .223 -.426 
181 280 -.851 .201 -.422 
188 30 -.190 .161 .013 
189 80 ..... 431 .081 -.181 
190 60 -.506 .161 .114 
191 160 -.389 .111 -.093 
192 160 -.589 .110 -.210 
193 160 -.119 .112 -.369 
194 110 -.195 .116 -.413 
195 160 -.625 .080 -.388 
196 280 -.564 .134 .... 103 
191 280 -.516 .102 -.152 
198 280 -.631 .109 -.329 
199 280 -.548 .108 -.224 
200 280 -.623 .098 -.302 
201 280 -.461 .096 .... 188 
202 280 -.437 .073 -.221 
203 280 -.465 .019 -.201 
204 50 -.430 .040 -.325 

MINIMUM 
PRESSURE 

COEFFICIENT 
-.130 
-.594 
-.642 
-.181 

-1.581 
-1.325 
-1.149 
-1.152 
-1.010 
-.616 ~ 

-0.000 
...... 

-1.504 
-1.135 
-0.000 
-2.345 
-1.901 
-1.923 
-1.442 
-.839 

-1.133 
-.131 
-.914 

-1.181 
-1.326 
-.990 

-1.283 
-1.164 
-1.205 
-1.044 
-1.195 
-1.003 
-.990 
-.815 
-.569 



TABLE 6 

WINO fNGINEERING STUDY. RENAISS_NCE CENTFR. DETROIT 
CENTER BUILDING 
~INIMUM Pf~K PRESSURE COEFFICIENTS BASED ON ALL WINO DIRECTIONS TESTED _NO 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THF ~INI~UM 
PEAt< OCClIRPED 

TAP WINO MEAN RMS MAXI'4UM 
NUMRER DIRECTION PRESSURE PRESSURE PRES SURF. 

COEFFICIE"IT COEFFICIENT COFFFtCTf'NT 
1 306 -.553 .070 -.421 
2 306 -0.000 -0.000 -0.000 
3 296 -1.508 .139 -.749 
4 210 -.949 .18a -.270 
~ 50 -1.278 .125 -.7!;5 
6 110 -1.410 .150 -.AOO 
7 2r;0 -1.909 .351 -.658 
8 50 -1.164 .3S? -.3t;7 
9 40 -.118 .212 -.212 

10 30 -.615 .164 -.175 
11 306 -1.511 .201 -.550 
12 306 -.758 .27R -.098 
13 296 -.581 .187 -.002 
14 286 -1.466 .173 -."'52 
15 110 -1.127 .12(' -.1}4 
16 106 -.884 .334 -.lM~ 

17 50 -2.109 .269 -1.245 
18 40 -1.710 .289 -.565 
19 30 -1.203 .296 -.087 
20 30 -.841 .303 -.OflSi 
21 306 -1.571 .265 -.64r; 
22 90 -.904 .243 .2"3 
23 100 -1.024 .259 .040 
24 110 -.784 .346 -.109 
25 110 -1.149 .425 -.27ft 
26 100 -1.551 .449 -.149 
27 70 -1.911 .382 -.425 
?A 240 -1.904 .207 -1.310 
29 120 -.989 .282 -.27Q 
30 290 -.623 .264 .034 
31 120 -.441 .216 .117 
32 306 -.279 .124 .105 
33 90 -.868 .232 .26n 
34 286 -2.099 .156 -1.482 
35 <)0 -.901 .243 -.04'1 
36 210 -1.323 .435 .432 

f..tT"!tMU~ 

PRFSSUPF. 
COEFFTCIFNT 

-2.964 
-0.000 
-1.95J.i 
-1.79, 
-1.A7e:; 
-1.9Al 
-2.f,9? 
-2.3?fl 
-2.4P4 
-???O 
-2.131 ~ 

00 

-3.00l 
-?9f-4 
-2.110 
-1.1',':'5 
-?,.f,3A 
-2. Q I3 
-2.~41 
-6.221 
-2-.6l2 
-i?404 
-1.9C:;l 
-?.117 
-2.241 
-2.49h 
-i?9f-? 
-2.'H 2 
-2.74Q 
-2.191 
-i?73t; 
-2.13q 
-2.40Q 
-l.ABl 
-2.a?7 
-2.?R3 
-?~4~ 



TABLE 6 (continued) 

WINO ~NGINEERING STUDY. RENAISSANCE CENTER. DETROIT 
CENTER BUILDING 
MINIMUM PEAK PRESSURE COEFFICIENTS RASED ON ALL WIND DJRECTIONS TE~TED ANn 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT W~ICH THE MIMIMUM 
PEAK OCCURRED 

TAP wINO ~EAN RMS MAXTMUM 
NUMRFR DIRECTION PRESSURE PRESSURE PRfSSURF 

COEFFICIENT COEFFICIENT COEFFICIENT 
37 70 -1.629 .392 -.303 
38 230 -1.612 .254 -.6C:;2 
39 170 -1.016 .31A .010 
40 150 -1.294 .263 -.019 
41 286 -.327 .143 .052 
42 AO -.706 .232 .2'>3 
43 AO -.812 .199 .391 
44 80 -.797 .175 -.09Q 
45 80 -.944 .277 .103 
46 220 -1.382 .440 .09~ 
47 240 -1.431 .299 -.467 
48 240 -1.616 .268 -.749 
49 296 -.321 .147 .059 
50 160 -1.177 .230 -.332 
51 160 -1.098 .194 -.43A 
52 350 -.275 .104 .07? 
53 300 -.535 .168 -.Olh 
54 300 -.648 .191 .031 
55 80 -.563 .190 -.OO~ 
56 230 -.502 .161 -.141 
57 230 -.757 .32'i -.227 
58 230 -1.406 .273 -.375 
59 320 -.994 .20e; -.413 
60 320 -.939 .212 -.30A 
61 150 -.906 .132 -.C:;3A 
62 96 .070 .06A .'365 
63 80 -.386 .145 .?14 
64 80 -.394 .12? -.001 
65 286 -.572 .07f. -.430 
66 220 -.125 .154 .213 
67 286 -1.407 .139 -.7?9 
6~ 150 -.674 .10R -.362 
69 30b -.300 .080 -.096 
10 250 -.445 .137 .21Q 
71 286 -.905 .169 -.362 
7(> 240 -.711 .175 -.226 

MJNIMUu 
PRFSSUPF: 
Ct)~FFI.cTf:'NT 

-2.ql~ 

-2.c:.A~ 
-2.?lQ 
-2.r.:;?1 
-2.964 
-1.n4n 
-1.c;9? 
-1.c:.l1 
-2.4AO 
-2 .w~O 
-2.'>46 .f:o. 

-i?'iAA ~ 

-?0?6 
-?.1~1 
-1.A4? 
-1.~11 
-1.12n 
-1.7.47 
-1. esc:; '3 
-l.RQ~ 

-?499 
-?.4Q2 
-1.~?0 
-1.A28 
-1.4Q5 
-.30? 
-.996 
-.879 

-2.9"4 
-.A4~ 

-2.29" 
-1.121 
-2.964 
-1.34 () 
-1.'i26 
-1.4QQ 



TABLE 6 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHIC~ THE MINIMUM 
PEA~ OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COEFFICIENT 
1 
2 180 -.787 .134 -.261 
3 250 -.115 .148 -.025 
4 
5 280 -.707 .222 .147 
6 0 -.613 .113 -.151 
7 260 -.452 .200 .123 
8 250 -.715 .135 -.159 
9 280 -.712 .214 .041 

10 296 .003 .186 .761 
11 250 -.509 .240 .367 
12 220 -.578 .177 -.065 
13 
14 
15 186 -.863 .251 .022 
16 
17 
18 330 -.317 .103 .645 
19 180 -.900 .128 -.430 
20 
21 
22 190 -.582 .124 .021 
23 20 -.780 .099 -.490 
24 20 -.842 .109 -.488 
25 180 -.579 .113 -.259 
26 190 -.459 .110 -.083 
27 330 -.773 .192 -.116 
28 310 -.634 .117 -.212 
29 270 -.418 .081 -.159 
30 290 -.405 .136 -.030 
31 290 -.493 .168 -.012 
32 310 -.762 .202 -.088 
33 300 -.856 .208 -.186 
34 290 -.490 .179 .148 

MINIMUM 
PRESSURE 

COEFFICIENT 

-1.387 
-1.411 

-1.661 
-1.269 
-1.336 
-1.473 
-1.706 
-1.284 V1 

0 

-1.380 
-1.546 

-1.970 

-1.593 
-1.495 

-1.210 
-1.202 
-1.341 
-1.162 
-.992 

-1.517 
-1.108 
-.938 

-1.371 
-1.342 
-1.701 
-1.801 
-1.256 



TABLE 6 (continued) 

WINO ENGINEERING STVDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM PEAK PRESSURE COEFFICIENTS BASED ON All WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM 
PEAW OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT COEFFICIENT 
35 220 -.659 .200 -.020 
36 20 -1.046 .151 -.539 
37 10 -.142 .265 .247 
38 200 -.722 .155 -.175 
39 286 -.107 .245 .822 
40 286 -.133 .280 .929 
41 
42 300 -.782 .320 .491 
43 290 -.443 .322 .609 
44 280 -.377 .273 .836 
45 
46 296 ..... 506 .177 .092 
47 300 -.437 .146 -.020 
48 300 -.379 .124 .077 
49 320 -.305 .108 .065 
50 100 -.314 .073 -.125 
51 40 -.512 .067 -.330 
52 80 -.318 .076 -.058 
53 230 -.795 .302 .159 
54 210 -.703 .255 -.133 
55 
56 
57 196 -.419 .166 -.004 
58 
59 190 -.588 .148 .086 
60 190 -.606 .157 .141 
61 190 -.613 .161 .043 
62 190 -.591 .180 .036 
63 190 -.485 .150 .045 
64 310 -.420 .161 .128 
65 300 -.495 .236 .241 
66 300 -.622 .222 .313 
67 300 -.766 .202 -.073 
68 290 .... 414 .173 .048 

MINIMUM 
PRESSURE 

COEFFICIENT 
-1.717 
-1.862 
-1.575 
-1.124 
-1.744 
-1.960 

-2.316 
-1.884 c.n 
-1.646 ..... 

-1.447 
-1.349 
-1.183 
-1.210 
-.882 

-1.000 
-1.239 
-2.380 
-1.957 

-1.679 

-1.404 
-1.346 
-1.378 
-1.378 
-1.054 
-1.248 
-1.500 
-1.622 
-1.519 
-1.lIn 



TABLE 6 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WIT" THE WIND DIRECTION AT WHICH THE MINIMUM 
PEAK OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIENT CO£FFICIENT 
69 290 -.521 .217 .043 
70 310 -.774 .258 .025 
71 310 -.749 .226 .106 
72 20 -1.063 .205 -.226 
73 
74 200 -.741 .229 -.065 
75 210 -.570 .255 .419 
76 210 -.708 .338 .261 
77 210 -.952 .430 1.046 
78 310 -.766 .313 .381 
79 320 -.606 .337 .688 
80 310 -.535 .205 .320 
81 
82 290 -.585 .159 -.093 
83 300 -.486 .171 .009 
84 
85 300 -.376 .136 .102 
86 100 -.272 .104 .048 
87 116 -.187 .158 .173 
88 220 -.291 .339 .811 
89 210 -.634 .254 -.156 
90 180 -.805 .134 -.492 
91 216 -.317 .175 .047 
92 180 -.741 .114 -.388 
93 
94 20 -.565 .161 -.035 
95 190 -.594 .152 -.088 
96 190 -.605 .160 .019 
97 190 -.596 .164 -.009 
98 190 -.559 .175 -.021 
99 190 -.456 .147 -.025 

100 190 -.464 .122 -.089 
101 190 -.506 .137 -.125 
102 300 -.390 .215 .368 

MINIMUM 
PRESSURE 

COEFFICIENT 
-1.384 
-1.691 
-1.557 
-1.948 

-1.826 
-1.668 
-2.016 
-2.370 
-2.373 U1 

tv 

-2.028 
-1.657 

-1.509 
-1.383 

-1.053 
-1.176 
-1.169 
-1.681 
-2.052 
-1.592 
-1.190 
-1.226 

-1.492 
-1.349 
-1.273 
-1.388 
-1.482 
-1.114 
-1.083 
-1.429 
-1.287 



TABLE 6 (continued) 

WINO ENGINEE~ING STUDY OF THE RENAISSANCE CENTERt DETROIT 
OUTER RUILDING ' 
MINIMUM PEAK PRESSURE COEFFICIENTS BASED O~ ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MINIMUM 
PEAK OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COfFFICIENT COEFFICIENT COEFFICIENT 
103 310 -.Z81 .116 .286 
104 80 .Z38 .079 .'50Z 
105 310 -.369 .175 .lZ8 
106 310 -.549 .2Z5 .104 
107 200 -.363 .067 -.176 
108 
109 290 -.626 .253 -.044 
110 
111 
112 40 -.915 .215 -.507 
ll3 
114 280 -.997 .27Z -.422 
115 ZO -.636 .255 .698 
116 200 -.575 .246 .186 
117 
118 ZOO -.704 .212 -.043 
119 ZOO -.750 .211 .095 
120 200 -.818 .203 -.196 
121 200 -.866 .21Z -.385 
122 310 -.80Z .Z61 .003 
123 300 -.655 .Z89 .Z38 
1Z4 310 -.542 .Z04 .072 
125 
126 310 -.52Z .175 .016 
127 300 -.476 .130 -.082 
128 310 -.412 .165 .060 
129 310 -.375 .141 .066 
130 120 -.380 .156 .414 
131 110 -.316 .129 -.010 
132 280 -1.045 .365 -.085 
133 Z80 .004 .Z98 .897 
134 190 -.914 .214 -.296 
135 190 -.693 .1'51 -.268 
136 ZZO -.315 .083 .004 

MINIMUM 
PRESSURE 

COEFFICIENT 
-.826 

-1.506 
-1.079 
-1.606 
-.732 

-1.823 

-2.138 VI 
(.,.l 

-2.742 
-1.655 
-1.921 

-1.709 
-1.680 
-1.793 
-2.021 
-1.970 
-1.742 
-1.491 

-1.366 
-1.019 
-1.316 
-1.434 
-1.0Z4 
-1.117 
-2.485 
-1.095 
-1.671 
-1.747 
-1.517 



TABLE 6 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM PE.~ PRESSURE COEFFICIENTS BASED ON ALL ~IND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM 
PEAK OCCURRED 

TAP WIND MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRES SURF. 

COEFFICIENT COEFFICIENT COEFFICIENT 
131 
138 
139 
140 190 -.584 .138 .006 
141 20 -.653 .117 -.334 
142 
143 200 -.430 .126 -.050 
144 
145 10 -.664 .165 -.219 
146 300 -.439 .132 .170 
147 300 -.428 .123 -.020 
148 290 -.337 .140 .101 
149 290 -.394 .166 .101 
150 310 -.660 .143 .130 
151 290 -.440 .186 .168 
152 280 -.693 .152 -.252 
153 280 -.794 .1AO -.371 
154 
155 30 -.841 .240 -.403 
156 50 -.720 .131 -.341 
157 200 -.369 .217 .622 
158 20 -.627 .196 .154 
159 
160 200 -.652 .193 -.052 
161 200 -.700 .165 -.025 
162 210 -.692 .144 -.220 
163 
164 320 -.632 .221 -.105 
165 290 -.667 .184 -.069 
166 340 -.532 .150 -.019 
167 340 -.498 .136 -.097 
168 340 -.487 .145 -.082 
169 310 -.417 .159 .104 
170 320 -.379 .133 .001 

MINIMUM 
PRE'SSURE 

COEFFICIENT 

-1.208 
-1.369 

-1.126 

-1.446 V1 

-1.011 01:>-

-1.006 
-1.179 
-1.161 
-1.407 
-1.309 
-1.463 
-1.595 

-1.972 
-1.785 
-1.349 
-1.447 

-1.402 
-1.489 
-1.475 

-1.637 
-1.610 
-1.566 
-1.610 
-1.746 
-1.162 
-1.006 



TABLE 6 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MINIMUM 
PEA~ OCCURRED 

TAP WINO MEAN RMS MAXIMUM 
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE 

COEFFICIENT COEFFICIF.:NT COEFFICIENT 
171 310 -.313 .105 .006 
172 110 -.331 .130 .016 
173 110 -.349 .148 -.065 
174 80 .... 223 .095 .057 
175 200 -.827 .189 -.224 
176 180 -.163 .121 -.434 
177 180 -.101 .118 -.344 
178 190 -.611 .125 -.341 
179 10 -.582 .121 -.311 
180 310 -.436 .073 -.186 
181 280 -.305 .134 .15? 
182 280 -.646 .145 -.160 
183 280 -.834 .196 -.422 
184 36 -.132 .178 .328 
185 50 -1.097 .279 -.583 
186 50 -.827 .211 -.412 
187 280 -.851 .201 -.422 
188 
189 280 -.020 .233 .678 
190 40 -.357 .206 .388 
191 140 -.296 .115 .144 
192 140 -.429 .121 .280 
193 210 .... 108 .168 -.154 
194 200 -.189 .153 -.416 
195 160 -.625 .080 -.388 
196 280 -.564 .134 -.103 
197 210 -.314 .141 .013 
198 280 -.631 .109 -.329 
199 290 -.542 .148 -.148 
200 
201 330 -.303 .114 -.011 
202 280 -.431 .013 -.221 
203 280 -.465 .019 -.201 
204 110 -.255 .132 .110 

MINIMUM 
PRESSURE 

COEFFICIENT 
-.956 

-1.186 
-1.132 
-.969 

-1.587 
-1.325 
-1.149 
-1.218 
-1.275 

-,.805 V1 
V1 

-1.026 
-1.504 
-1.735 
-.918 

-2.395 
-2.194 
-1.923 

-.953 
-1.202 
-1.036 
-1.362 
-1.513 
-1.407 
-.990 

-1.283 
-1.202 
-1.205 
-1.399 

-1.170 
-.990 
-.875 
-.840 



TABLE 7 

WINO ENGINEERING ~TUDY. RENAISSANCE CENTER. DETROIT 
CENTER BUILDING 
MAXIMUM MEAN PRESSURE LOAOS CPSF) AA~EO ON ALL WIND DIRECTIONS TF~TEO AND 
THE OTHER VAlUF.S ASSOCIATED WITH THE wINO DIRECTION AT WHICH TH~ MAXJ~U~ 
MEAN OCCURRED.RASF.O ON A REFERENCE PRESSURE OF 30.0 PSF( 50 YR. PFCURRFMCF) 

TAP WINO MEAN RMS MAXIMUM 
NUMRER DIRECTION PRF.:SSURE PPF.SSURE PRFSSURE 

LOADS (PSF) LOAI)S (PSF') LOAt)~ (PSf' ) 
1 2q6 0.000 o.oon 0.000 
2 306 0.000 0.000 0.01"1 11 

3 306 0.000 0.000 0.000 
4 306 0.000 0.000 O.oon 
t; 286 19.470 4.200 3?4GO 
6 306 0.000 0.000 0.000 
7 330 22.470 3.060 32.040 
A 300 23.070 3.060 33.f-f.t) 
q ZRO 21.120 2.850 30.3flO 

10 2~0 22.080 2.820 29.550 
11 220 21.810 3.030 29.310 
12 190 23.430 2.850 31.020 
13 IQO 22.410 3.210 30.540 
14 200 23.130 3.060 32.520 
15 lAO 21.810 3.030 ?9.k50 
IF, 160 22.440 3.240 32.1'10 
11 330 20.310 3.750 29.490 
lA 300 18.990 3.840 29.310 
lCJ 280 21.120 3.570 11.740 
20 250 21.540 3.240 31.t't20 
21 210 20.520 3.270 30.1'50 
22 180 19.410 3.000 29.430 
23 180 22.050 3.060 29.610 
24 lAO 21.930 3.030 29.5AO 
25 lAO 21.930 3.270 30.420 
26 160 20.760 3.420 30.9QO 
27 320 19.9150 1.tHO 31.860 
2A 310 3.810 2.550 13.380 
2Q 210 15.070 2.130 15.600 
30 240 18.990 3.660 30.360 
31 220 6.000 2.220 13.140 
32 1RO 9.540 2.430 17.610 
33 IFtO 16.410 2.880 ?6.A80 
34 260 11.160 3.4ftO 2~.500 

:15 lAO 16.200 2.970 ?5.1::i90 
36 160 19.380 3.120 30.~30 

~JNTf.AtJM 

PQFS~IJI.IF 

LOAnc; (PC;!=") 
o.oon 
O.()flO 
o.nno 
0.000 

-1.440 
0.00i1 
(-,.54(1 

11.1~" 
~. 171) 
Q.Qon 
9.l?/) VI 

1?7?O 
(1\ 

h.Of-O 
11.1170 
fl.'nn 
Q.t;) n 
"'.4 H I) 

3.1;'t40 
7 .~(.P) 
11.~C;O 

9.f.10 

".H?O 
10.740 
lO.Q?O 
11.220 

1").100 
6. 4 RO 

-f'.010 
-1-..?40 

7.740 
-1.770 

.131') 
1;.f.30 
5.:140 

-?Q40 
f .• rc:...o 



TABLE 7 (continued) 

WIND ENGINfERING STUDY, PENAISSANCE CENTER. OETROIT 
CENTEA BUILDING 
~AXJMU_ MEAN PRESSURE LOADS (PSf) BASEO ON ALL WIND DIRECTIONS TfSTEO AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT ~HICH THE ~AXIMU~ 
_EAN OCCURRED.IJASED ON l REFERENCE PRESSURE OF 30.0 PC\fC 50 YR. RECURRENC-::) 

TAP WINO IIotEAN RMS MAXI"ttlM 
NUMRER DIRECTION PRESSURF PRESSURE PRfSC;ORf: 

LOAOS CPSF) LOAOS (PSF) LOAI)S (Pc;F) 
37 330 17.490 3.10440 31.2QO 
38 310 2.430 2.ft70 14.4QO 
39 270 2.190 4.290 17.310 
40 240 17.490 3.A40 32.Q40 
41 230 .900 3.AI0 14.~2n 
42 180 7.530 2.310 16.2*'1) 
43 180 12.870 2.880 22.350 
44 180 12.900 2.850 ?1.J170 
4-; 180 12.330 2.970 20.820 
46 170 17.100 3.750 29.100 
41 320 16.320 3.510 27.120 
4A 100 2.340 3.180 12.150 
49 286 0.000 0.000 o.noo 
50 2-;0 15.870 3.810 ?7.9f..O 
51 300 14.640 3.870 ?6.47n 
52 180 5.100 2.430 1~.bon 
53 11'0 10.3AO 2.760 ?'O.~40 
54 180 10.560 2.700 21.7'50 
155 180 10.0RO 2.790 2I.~40 
156 180 14.970 3.750 ";I1.nftO 
157 140 10.410 3.270 72.Q70 
158 ]00 4.290 2."20 1".3r;o 
59 286 0.000 0.000 0.000 
60 240 13.320 3.840 t?6.4'*Q 
ftl 200 -3.fl30 2.250 li.'+OO 
62 126 4.080 1.650 10.760 
"3 180 7.920 ?8RIl }A.4S0 
64 180 7.350 2.520 In.ll0 
65 180 6.630 2.730 }t3.030 
66 170 10.590 1.890 Iq.f)?O 
67 306 0.000 0.000 0.~0t} 

68 110 .1~O ?430 10."00 
69 96 :;J.ARO 3.300 1'+.271} 
70 10 2.070 2.730 13.110 
11 306 .3*'0 2.040 Y.4?n 
72 340 A.400 3.300 23.440 

'-'INJ"1UM 
PQI='SSIJPF 
I. funS (PSF) 

'='.010 
-7. or::; I') 

-10.~?() 

".410 
-1??71l 

-.;>11) 
3.A70 
4.7}1) 
2.911l 
3.1"0 c.n 
"'.7RO ~ 

-17.550 
o.ono 
4.:1"iO 
?.4hO 

-1.QRO 
1.440 
2.310 

-1.110 
1.nRO 
1."f,O 

-1.170 
O.GOIl 

-fl.7?O 
-I3.0?O 

-.~'n " 
.1QO 

-1.741) 
-1.170 

5.f,40 
0.000 

-12.0~0 
-6.060 
-7.7<H) 
-c:;.~?O 
-I.qc:;O 



TABLE 7 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MAXIMUM MEAN LOADS(PSF) BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
MEAN OCCURRF.O. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WINO MEAN RMS 
NUMBE"R DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAD(PSF) 
1 70 0.000 0.000 
2 70 0.000 0.000 
3 220 8.340 8.340 
4 70 0.000 0.000 
5 216 1.560 2.550 
6 230 .330 6.060 
7 150 0.000 0.000 
8 126 2.850 2.580 
9 96 5.790 4.110 

10 230 7.650 6.450 
11 330 4.440 4.530 
12 126 5.580 3.540 
13 190 18.270 3.480 
14 170 19.500 4.230 
15 140 19.740 3.420 
16 126 18.600 4.560 
17 116 18.450 4.440 
18 116 18.360 4.290 
19 116 18.570 4.410 
20 106 17.310 4.800 
21 96 19.530 4.650 
22 96 17.640 4.710 
23 
24 80 16.350 3.390 
25 70 18.120 3.450 
26 60 16.680 3.570 
27 50 16.050 3.270 
28 36 16.500 5.040 
29 36 18.690 4.680 
30 26 17.580 5.040 
31 26 17.340 5.010 
32 16 15.450 4.770 
33 0 15.510 4.9AO 
34 6 5.610 4.800 

MAXI~UM MINIMUM 
PRESSURE PRESSURE 
LOAO(PSF) LOAD(PSF) 

0.000 0.000 
0.000 0.000 

33.570 -21.120 
0.000 0.000 

11.460 -10.290 
38.730 -23.790 

0.000 0.000 
12.300 -15.270 
21.090 -8.670 
27.630 -16.170 VI 

00 

19.950 -11.220 
16.590 -5.880 
27.210 5.730 
29.460 -.480 
29.550 5.940 
30.510 1.710 
32.700 2.520 
31.440 4.020 
32.760 3.720 
31.170 .030 
33.300 4.170 
33.180 4.050 

26.670 4.920 
28.140 3.930 
26.580 1.620 
26.940 4.410 
34.710 .210 
31.890 3.420 
30.930 1.290 
32.460 2.880 
30.090 -1.170 
32.100 -7.710 
27.090 -14.850 



TABLE 7 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER RUILDING 
MAXIMUM ME~N LOAOS(PSF) BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
MEAN OCCURRED, BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WINO ~EAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) lOAD(PSF) 
35 320 14.580 6.390 
36 300 14.850 6.900 
37 306 10.680 6.120 
38 306 10.860 6.270 
39 330 .150 4.590 
40 106 -1.440 2.910 
41 106 -2.280 2.910 
42 230 20.550 4.590 
43 230 19.980 4.860 
44 216 13.140 7.770 
45 206 12.450 5.850 
46 206 18.480 5.460 
47 206 16.680 4.980 
48 216 16.530 6.270 
49 200 15.450 3.390 
50 196 16.830 5.340 
51 190 14.340 3.390 
52 180 19.740 3.270 
53 160 17.220 3.570 
54 140 18.780 3.570 
55 80 26.730 .570 
56 110 18.750 3.390 
57 110 18.780 3.510 
58 110 18.180 3.480 
59 100 19.920 3.060 
60 90 18.720 3.420 
61 90 18.570 3.480 
62 80 18.150 3.780 
63 70 19.680 3.690 
64 60 17.910 3.420 
65 50 17.910 3.780 
66 40 17.100 3.660 
67 40 19.350 3.450 
68 20 18.480 3.750 

MAXIMUM MINIMUM 
PRESSURE PRFSSURE 
LOAD(PSF) lOAD(PSF) 

34.200 -13.260 
32.820 -27.420 
27.240 -17.250 
27.750 -17.130 
19.290 -18.330 

7.800 -14.790 
5.580 -19.830 

38.310 -1.080 
34.770 -9.270 

VI 
37.620 -18.390 1..0 

36.450 -8.550 
31.770 -.090 
31.680 .360 
36.510 -7.440 
24.330 3.690 
33.330 .600 
28.650 2.370 
29 •. 940 8.970 
28.350 3.360 
30.240 1.290 
34.320 18.810 
29.280 1.800 
28.800 7.830 
28.110 7.680 
30.900 12.180 
30.000 7.110 
29.010 1.350 
28.500 1.950 
29.850 8.220 
29.280 8.070 
28.470 6.420 
28.830 3.998 
29.220 9.150 
28.890 3.390 



TABLE 7 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. OETROIT 
OUTER BUILDING 
~AXIMUM MEAN LOAOS(PSF) BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHEP VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
MEAN OCCURRED. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WINO MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAD(PSF) 
69 20 18.630 3.810 
70 0 17.970 3.750 
71 0 18.660 4.020 
72 300 16.590 6.150 
73 320 12.180 4.620 
74 306 12.330 4.740 
75 96 1.380 2.610 
76 96 1.620 2.880 
77 96 .060 2.880 
78 230 4.710 8.460 
79 240 5.430 8.700 
AO 216 1.050 4.470 
81 196 5.010 5.130 
82 196 13.830 4.530 
83 200 16.920 3.690 
84 190 18.870 3.630 
85 190 18.510 3.630 
86 180 19.080 3.600 
81 180 17.190 3.660 
88 160 16.200 3.540 
89 140 15.810 3.960 
90 130 15.810 3.240 
eH 110 15.210 3.600 
92 110 17.160 3.390 
93 110 16.890 3.510 
94 110 16.320 3.480 
95 100 18.000 3.300 
96 90 17.280 3.270 
97 90 17.220 3.300 
98 80 15.870 3.780 
99 70 17.580 3.630 

100 60 16.350 3.540 
101 60 16.020 3.510 
102 SO 14.7QO 3.600 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAO(PSF) LOAD(PSF) 

29.220 4.200 
31.830 4.920 
39.330 3.330 
33.510 -23.700 
27.750 -9.210 
28.560 -8.160 
15.060 -7.170 
16.800 -9.600 
16.650 -9.540 
29.850 -30.270 0-

0 
31.950 -27.330 
28.800 -11.610 
24.810 -13.470 
31.680 .150 
29.370 5.160 
31.350 5.010 
31.320 5.940 
30.810 7.860 
27.570 6.660 
27.960 4.710 
27.060 1.020 
24.900 6.900 
26.430 2.850 
29.040 7.620 
28.500 6.840 
28.020 6.660 
29.040 6.600 
27.660 8.400 
27.030 7.920 
28.740 2.070 
28.290 1.920 
27.660 5.940 
26.850 1.320 
25.530 3.510 



TABLE 7 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER BUILDING 
MAXI~U~ MEAN LOADS(PSF) BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
~EAN OCCURRED, BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) lOAD(PSF) 
103 40 17.250 3.510 
104 30 15.780 3.750 
105 20 16.170 3.720 
106 10 16.200 3.750 
107 10 18.900 3.720 
108 10 17.010 3.540 
109 10 16.380 3.870 
110 10 16.950 4.020 
111 6 2.970 5.100 
112 300 7.890 4.410 
113 310 12.630 3.630 
114 310 12.900 3.120 
115 310 12.210 3.810 
116 310 14.490 4.350 
117 320 10.050 3.480 
118 306 9.390 3.660 
119 106 1.770 2.730 
120 106 1.170 2.850 
121 106 .210 2.850 
122 116 1.650 1.740 
123 106 .660 2.250 
124 106 -.420 2.610 
125 200 3.930 3.810 
126 200 12.120 3.810 
127 200 15.990 3.330 
128 210 17.070 4.200 
129 210 16.950 3.930 
130 210 17.190 3.870 
131 200 17.310 3.660 
132 190 14.640 3.840 
133 160 12.570 3.720 
134 140 14.670 3.390 
135 120 8.820 3.540 
136 110 14.160 3.090 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAO(PSF) LOAO(PSF) 

27.900 8.790 
28.290 4.890 
28.410 6.570 
27.090 5.880 
30.870 9.360 
29.460 7.470 
28.980 5.400 
31.230 3.870 
19.170 -22.710 
22.740 -13.410 0"-

...... 
24.030 -3.360 
24.450 .930 
27.240 -1.230 
28.590 -3.480 
21.300 -2,,910 
23.610 -2.670 
11.940 -10.290 
12.450 -13.800 
10.350 -16.530 
6.510 -5.280 
7.950 -8.970 
7.680 -11.070 

20.730 -6.450 
30.000 -.570 
25.530 6.240 
33.900 -.690 
29.550 .810 
31.200 2.640 
29.340 4.200 
26.160 .540 
26.520 1.080 
27.930 5.640 
19.800 .. 2.970 
24.120 3.120 



TABLE 7 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER BUILDING 
MAXIMUM MEAN LOAOS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM 
MEAN OCCURRED. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WINO MEAN R~S 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF' LOAD(PSF) 
137 100 14.370 3.060 
13A 100 13.830 3.060 
139 100 15.930 3.060 
140 90 13.980 3.330 
141 80 13.950 3.360 
142 80 13.410 3.510 
143 80 15.210 3.240 
144 70 14.250 3.300 
145 60 13.440 3.510 
146 50 12.750 3.570 
147 50 15.000 3.270 
148 
149 
150 
151 
152 10 14.820 3.180 
153 10 14.610 3.630 
154 6 2.550 4.140 
155 300 8.400 3.660 
156 310 11.100 3.060 
157 310 11.760 3.030 
158 320 11.400 3.540 
159 310 8.040 3.060 
160 306 6.300 2.310 
161 106 2.940 1.710 
162 106 2.580 1.770 
163 106 1.620 1.800 
164 106 3.390 1.860 
165 106 2.220 1.980 
166 106 1.470 2.010 
167 200 3.480 3.750 
168 200 10.350 3.780 
169 210 13.530 3.690 
170 210 14.490 3.570 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAD (PSF) LOAD (PSF) 

25.620 6.540 
24.600 5.850 
26.910 7.770 
25.410 5.400 
25.350 5.970 
26.370 2.640 
28.860 6.120 
26.250 6.420 
26.100 4.170 

C< 
24.930 2.700 N 

26.130 6.780 

24.000 5.700 
24.630 .720 
18.420 -15.990 
20.940 -9.720 
23.190 3.210 
23.190 1.200 
25.440 •• 440 
21.210 -1.590 
15.600 -.030 
9.600 -3.660 

10.050 -5.100 
9.840 -9.300 
9.060 -12.600 
9.510 -9.330 
8.220 -6.330 

18.510 -6.870 
25.830 -3.450 
26.700 .900 
26.550 -.570 



TABLE 7 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MAXIMU" MEAN LOAOS(PSF) BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM 
MEAN OCCURRED. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WINO MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAD(PSF) 
111 210 14.220 3.390 
112 210 14.310 3.420 
113 ISO 9.690 2.430 
114 ISO 10.980 2.910 
175 140 11.190 2.940 
116 130 7.920 3.030 
177 120 7.170 3.030 
178 110 11.850 2.640 
179 90 11.580 2.760 
180 60 10.710 2.520 
181 10 13.020 3.000 
182 10 13.110 3.030 
183 10 11.880 3.420 
184 16 3.120 3.240 
185 320 7.650 3.420 
186 310 9.000 2.430 
187 310 8.490 2.430 
188 320 7.650 2.640 
189 106 4.440 1.860 
190 320 5.250 2.880 
191 106 5.100 1.590 
192 106 4.080 1.530 
193 106 4.0AO 1.650 
194 106 3.240 1.530 
195 106 3.QOO 1.680 
196 106 4.950 1.530 
197 186 3.270 2.640 
198 186 6.060 2.160 
199 200 6.930 3.180 
200 200 11.430 3.210 
201 200 13.410 3.090 
202 200 11.490 3.300 
203 200 12.060 2.910 
204 200 12.240 3.060 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAO(PSF) LOAD(PSF) 

25.200 -1.680 
27.450 .210 
18.A40 2.310 
22.350 -2.340 
24.390 4.140 
18.660 .390 
18.630 .600 
21.120 5.520 
22.650 5.250 0'1 
20.640 3.690 (,N 

25.350 5.130 
23.520 5.190 
23.430 1.410 
14.520 -10.590 
20.010 -3.690 
18.060 2.130 
11.790 1.740 
21.270 .540 
11.370 -4.440 
18.810 -2.970 
11.130 -.870 
10.050 -1.950 
14.460 -.900 
8.850 -2.010 
9.810 -4.350 

12.210 -.690 
12.120 -5.010 
18.960 -1.380 
17.880 -.780 
25.140 4.140 
26.970 6.090 
22.890 3.300 
22.590 5.490 
23.580 5'.400 



TABLE 8 

WINO ENGINEERING ~TUDY. REN41SS4NCE CENTFR, DETROIT 
CENTE~ BUII.OING 
MAXTMU~ P~A~ PRESSURE LOADS (PSF) BASED ON ALL WINO nIRECTIO~~ T~STEn A~O 
THE OTHER VALUES ASSOCI_TEO WITH THE WIND OIRECTION AT WHICH THF MAXIMUM 
PEAK OCCURREO.BASEO ON A kFFfRENCE PRESSURE OF 3n.0 PSF( SO yp. RF(,IJP~F.'Nr,f) 

TAP WINO MEAN PM<) fIo'Al(lMUM 

NUMSF:R OIRECTION PRES SURF pqESSUPf PRESC;URF 
LOADS (PSF) LOAOS (PSF) LOADS (PSF') 

1 296 0.1l00 0.000 0.000 
? 306 0.000 0.000 O.oot) 
3 106 -4.740 ?220 2.'i211 
4 306 0.000 0.000 O.O()O 
5 286 19.470 4.20n 32.490 

" )06 0.000 0.000 0.000 
7 330 22.470 3.060 32.040 
A 300 23.070 :1.0flO 33.h60 
9 280 21.120 2.~50 30.360 

10 2'50 22.080 2.$0\21') ?9.C,C;O 
11 210 21.690 2.940 :11.710 
12 200 21.900 3.150 31.C:;ho 
1~ 1~0 22.410 2.910 31.350 
14 210 20.730 3.420 33.3Afl 
1'; 2A6 20.220 5.10n 14.44() 
16 160 22.440 3.240 32.190 
17 320 19.740 3.330 ]0.7A() 
18 300 18.990 3.a40 29.310 
19 280 21.120 3.570 31.740 
20 240 20.430 3.690 34.2F.f) 
21 210 20.520 3.270 '30.1')0 
22 lAO 19.410 3.000 29.430 
23 170 20.010 3.360 30.4~O 
24 190 lA.210 3.720 29.f150 
25 190 16.9'50 4.950 11.710 
26 160 20.760 3.420 30.9'10 
27 296 16.590 5.190 ~5.07n 

2A 310 3.810 2.155" 13.3~n 

29 270 5.070 ?730 IS.nOO 
30 200 8.7hO 8.130 35.340 
31 2QO 5.220 8.04(, 34.440 
32 96 -9.9QO A.Ei20 )1.Q40 
33 286 .6';0 7.560 11.fl~O 

34 260 17.760 3.4~0 ?H.f)OO 
3C; 180 1".200 2.'HO ?&;.890 
,3ft 190 12.600 7.350 33.~40 

'q '" T MlI~ 
OPf:S<;UPF 
, ~1H'\S (PSC) 

o'.oon 
o.noo 

-11.14'.1 
o.()on 

-1.44" 
0.000 
fi.~4f) 

1 1 • } -:j I') 

A.17fl 
4.QOn 

0\ 
II.(HO ~ 

FI.4I)O 
lO.?qO 

7.771l 
.?7(} 

Q.C,l" 
f-..M70 
3.1-\40 
7.MQO 
A.1~(} 

9.1,10 
~.f<?O 

~.4~O 

-2.AC:;0 
-11.'?I70 

b.100 
-4.R(}I'l 
-~.O]O 

-f'.?40 
-1'0.700 
-11.1~0 
-45.000 
-?4.AOO 

5.340 
-?Q40 

-14.AIO 



TABLE 8 (~ontinued) 

~INO ENGt~EERING STUDY, RENAISSANCE CENTER, DETROIT 
CENTER BUILDING 
~AXIMUM PEAK PRESSURE LOADS (PSF) RA~EO ON ALL WINO DIRECTION~ T~~TEn ANO 
THE OTHER VALUES ASSOCIATEO WITH THE WINO DIRECTION AT wHICH THF MAXIMUM 
PEAK OCCURREO,AASED ON A REFERENCE PRESSURE OF 30.0 P~F( 50 YR. R~CUPRFNCE) 

TAP ~lNO MEAN R~S MA)(I~UM 

NUMBER DIRECTION PRESSURF PRFSSURE PRFSSURF 
LOADS (PSF) LOADS (PSF) LOA:)S (PSF) 

37 300 16.380 4.140 32.1fiO 
38 260 -1.800 5.760 23.370 
39 280 -.390 4.740 18.210 
40 240 17.490 3.840 32.940 
41 230 .900 3.810 14.':;20 
42 100 -7.740 6.750 20.130 
43 90 -16.350 8.790 24.990 
44 310 -4.260 6.660 25.6kO 
4'5 170 10.620 3.120 ?1.120 
46 190 12.750 7.'500 30.750 
47 300 14.730 3.900 30.030 
48 10 -15.060 4.830 21.240 
49 290 -6.300 4.650 6.210 
50 240 15.750 4.110 31.050 
51 300 14.640 3.870 26.970 
5? 180 5.700 2.430 15.600 
53 180 10.3AO 2.760 20.640 
54 180 10.560 2.700 21.750 
55 180 10.0RO 2.790 21.A40 
56 190 12.010 6.1~0 ?8.92f) 
57 320 10.200 3.540 25.2~0 
58 300 4.290 2.820 16.350 
59 290 -3.4~0 3.240 11.220 
60 260 12.000 3.780 31.6f:,O 
61 200 -3.630 2.250 8.400 
"2 106 1.170 2.160 14.910 
63 200 1.110 3.660 21.270 
64 180 1.350 2.520 16.110 
65 lAO 6.630 2.130 18.030 
66 170 10.590 1.890 19.6?O 
67 306 0.000 0.000 O.uOO 
M\ 70 -2.430 3.630 11.5?O 
69 96 2.A80 3.300 14.2?o 
70 20 .360 2.850 13.A90 
11 296 -.690 2.280 10.830 
72 290 5.130 4.740 73.96.0 

MTfo.:JM!JM 
PRF~SUw~ 

lOAPS (PC:;F") 

-.930 
-lH.flQO 
-17.13':;0 

5.4:40 
-1?.270 
-34.9AO 
-47.?~0 

-?5.~90 

.'-no 
-20.101'50 

??c,O 0\ 
tTl 

-2f!.Y20 
-2fl.070 

-9.fl30 
?.6.nO 

-1.9J<.fl 
1.6.40 
2.110 

-1.110 
-11>.030 

.':;10 
-7.170 

-19.tJAO 
-6.?70 

-13.0?O 
-S.fl40 

-14.fllfl 
-1.740 
-1.170 
5."40 
0.000 

-14.6.flO 
-6.0flO 

-ll.]QO 
-In.,,AO 
-9. (01) 



TABLE 8 (continued) 

WINO ENGINEERING STUDY Of THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MAXIMU~ PEAK LOADS(PSF) BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
PEAK OCCURRED, BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAD(PSFJ 
1 230 -7.110 4.560 
2 296 -5.130 6.270 
3 230 -.960 11.670 
4 230 -6.570 5.010 
5 230 -12.900 6.150 
6 230 .330 6.060 
7 230 -3.300 5.610 
8 216 -.330 7.560 
9 106 4.020 4.110 

10 230 1.650 6.450 
11 6 -2.850 4.830 
12 116 3.840 4.350 
13 220 2.910 11.010 
14 220 -2.310 12.540 
15 126 16.650 4.950 
16 116 18.060 5.310 
17 116 18.450 4.440 
18 120 16.650 3.240 
19 
20 
21 116 19.020 4.260 
22 96 17.640 4.110 
23 
24 96 14.610 4.710 
25 10 18.120 3.450 
26 60 16.680 3.570 
27 36 12.030 5.880 
28 36 16.500 5.040 
29 26 17.310 5.010 
30 16 16.440 4.890 
31 26 17.340 5.010 
32 0 14.370 4.410 
33 0 15.510 4.980 
34 6 5.610 4.800 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAD(PSF) lOAD(PSf) 

12.540 -34.440 
~0.790 -25.020 
37.650 -41.700 
15.810 -30.180 
17.970 -40.110 
38.730 -23.190 
36.330 -33.570 
19.620 -24.510 
2~.500 -16.290 
21.630 --16.170 0\ 

0\ 

20.010 -21.510 
19.680 --14.580 
38.130 -39.630 
33.210 -45.420 
30.390 -2.460 
38.310 -2.340 
32.700 2.520 
34.830 4.860 

33.810 5.280 
33.180 4.050 

31.080 -2.370 
28.140 3.930 
26.580 1.620 
30.420 -9.510 
34.710 .210 
33.630 2.400 
32.340 -.330 
32.460 2.880 
35.610 -8.580 
32.100 -7.710 
~7.090 -14.850 



TABLE 8 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MAXIMUM PEAK LOAOSCPSF) BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM 
PEAK OCCURRED. AASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOADCPSF) LOAO(PSF) 
35 290 7.080 8.730 
36 290 9.000 8.460 
37 270 -6.900 7.950 
38 330 4.140 5.430 
39 296 -4.740 7.290 
40 276 -4.020 9.030 
41 240 -9.510 8.040 
42 250 14.100 8.100 
43 230 19.980 4.860 
44 216 13.140 7.710 
45 206 12.450 5.850 
46 210 11.790 6.150 
47 220 3.330 8.610 
48 216 16.530 6.270 
49 220 6.180 10.050 
50 220 8.130 10.050 
51 220 9.690 9.060 
52 210 14.850 7.110 
53 180 14.190 4.350 
54 140 18.780 3.570 
55 80 26.730 .570 
56 106 15.810 4.350 
51 126 14.730 4.110 
58 106 14.250 3.960 
59 106 16.320 3.900 
60 96 14.250 3.990 
61 96 13.200 4.050 
62 96 10.350 4.350 
63 80 17.940 3.690 
64 60 17.910 3.420 
65 50 17.910 3.780 
66 36 12.270 4.710 
67 30 19.200 3.750 
68 26 14.700 4.530 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAD(PSF) LOAD (PSF) 

37.410 -23.580 
38.250 -19.830 
28.020 -38.310 
29.490 -18.450 
28.020 -25.950 
31.140 -46.140 
32.520 -45.030 
41.670 -11.400 
34.710 -9.210 
37.620 -18.390 0'\ ..... 
36.450 -8.550 
38.040 -19.140 
32.520 -21.300 
36.510 -1.440 
32.550 -33.120 
31.980 -25.290 
38.190 -24.390 
40.590 -20.310 
29.880 -.390 
30.240 7.290 
34.320 18.810 
30.360 3.780 
31.710 3.390 
30.060 1.410 
31.800 3.660 
31.050 3.660 
31.920 1.620 
28.680 -6.900 
30.630 -.090 
29.280 8.010 
28.470 6.420 
30.960 -3.120 
31.800 7.290 
31.590 2.430 



TABLE 8 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MAXIMUM PEAK LOlOS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
PEAK OCCURRED, BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAD(PSF) 
69 26 14.400 4.410 
70 6 14.370 4.530 
71 0 18.660 4.020 
72 280 1.350 7.710 
73 290 6.750 6.810 
74 330 3.570 5.640 
75 320 .480 5.130 
76 216 -9.150 7.830 
77 210 -28.560 12.900 
78 240 1.320 9.240 
79 210 -4.410 9.060 
80 216 1.050 4.470 
81 216 1.320 3.720 
82 210 10.110 5.670 
83 210 15.030 5.370 
84 210 16.950 5.130 
85 210 17.400 4.710 
86 210 11.880 4.620 
87 210 14.280 5.580 
88 160 16.200 3.540 
89 140 15.810 3.960 
90 120 14.820 3.750 
91 110 15.210 3.600 
92 110 17.160 3.390 
93 110 16.890 3.510 
94 110 16.320 3.480 
9S 110 17.880 3.450 
96 90 17.280 3.270 
97 80 16.410 3.690 
98 80 15.870 3.780 
99 70 17.580 3.630 

100 60 16.350 3.540 
101 60 16.020 3.510 
102 40 14.070 3.900 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAD(PSF) LOAO(PSF) 

31.080 .150 
34.980 .930 
39.330 3.330 
38.730 -24.210 
33.540 -14.280 
29.280 -16.050 
24.480 -18.240 
22.320 -36.750 
31.380 -11.100 

0-
33.720 -21.900 CIO 

34.680 -31.290 
28.800 -11.610 
25.590 -14.730 
32.730 -9.240 
39.120 -S.190 
37.530 -.810 
35.820 -2.160 
37.140 -1.860 
31.560 -12.930 
27.960 4.110 
27.060 1.020 
25.920 1.440 
26.430 2.850 
29.040 7.620 
28.500 6.840 
28.020 6.660 
29.820 8.730 
27.660 8.400 
28.710 6.330 
28.740 2.070 
28.290 7.920 
27.660 5.940 
26.850 7.320 
26.370 2.790 



TABLE 8 (continued) 

WINO ENGINEERING STUOY OF THE RENAISSANCE CENTER. DETROIT 
OUTER RUILDING 
MAXIMU~ PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM 
PEAK OCCURRED. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN R~S 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAO(PSF) LOAO(PSF) 
103 40 17.250 3.510 
104 26 11.010 3.720 
105 26 11.490 3.750 
106 0 15.960 3.750 
107 0 18.720 3.750 
108 6 12.720 4.020 
109 50 15.330 4.530 
110 10 16.950 4.020 
111 10 .330 5.190 
112 280 -.360 9.060 
113 320 10.020 5.130 
114 320 11.130 4.110 
115 290 8.970 5.760 
116 10 -5.040 12.210 
117 330 6.210 5.100 
118 330 4.080 4.560 
119 340 -5.550 5.070 
120 216 -4.410 6.120 
121 206 -12.690 7.590 
122 196 -10.470 4.830 
123 250 -6.840 6.420 
124 270 -13.530 4.470 
125 196 3.900 4.740 
126 200 12.120 3.810 
127 210 15.810 4.020 
128 210 17.070 4.200 
129 220 6.000 7.920 
130 210 17.190 3.870 
131 220 8.910 7.770 
132 210 14.160 4.620 
133 280 .120 8.940 
134 140 14.670 3.390 
135 140 8.520 4.170 
136 110 14.160 3.090 

~AXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAO(PSF) LOAO(PSF) 

27.900 8.790 
29.820 2.430 
30.630 2.430 
31.260 3.450 
32.730 6.990 
30.870 1.440 
33.480 3.120 
31.230 3.870 
21.570 -20.580 
29.190 -30.240 Cl 

'I() 

26.250 -13.860 
26.160 -8.820 
31.170 -10.500 
35.700 -41.850 
26.160 -IS.870 
28.740 -14.430 
21.480 -23.460 
19.470 -22.080 
17.610 -39.450 
23.520 -26.700 
23.010 -23.610 
18.660 -24.780 
24.480 -13.740 
30.000 -.570 
28.920 -.600 
33.900 -.690 
31.740 -19.620 
31.200 2.640 
35.910 -16.890 
28.230 -8.370 
26.910 -32.850 
27.930 5.640 
21.510 -6.360 
24.120 3.120 



TABLE 8 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER BUILDING 
MAXIMUM PEAK LOADS1PSF) BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE ~AXIMUM 
PEAK OCCURRED, BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP ~IND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAD(PSF) 
137 110 14.040 3.480 
138 110 13.560 3.450 
139 100 15.930 3.060 
140 100 13.710 3.150 
141 80 13.950 3.360 
142 80 13.470 3.510 
143 80 15.210 3.240 
144 70 14.250 3.300 
145 50 11.850 4.140 
146 50 12.750 3.570 
147 50 15.000 3.270 
148 
149 
150 
151 
152 40 14.610 3.180 
153 0 5.850 7.440 
154 26 -3.990 6.390 
155 280 2.970 6.990 
156 310 11.700 3.060 
157 330 7.050 4.530 
158 350 2.520 6.990 
159 340 4.080 4.770 
160 340 1.440 4.050 
161 340 -1.440 3.150 
162 106 2.580 1.770 
163 106 1.620 1.800 
164 240 -9.000 4.200 
165 240 -7.080 4.410 
166 196 -2.070 3.660 
167 200 3.480 3.750 
168 190 8.940 3.510 
169 210 13.530 3.690 
170 210 14.490 3.570 

~AXI"'UM MINIMUM 
PRESSURE PRESSURE 
LOAD(PSF) LOAD(PSF) 

26.910 5.940 
?6.160 5.190 
26.910 7.770 
25.860 -2.310 
25.350 5.970 
26.370 2.640 
28.860 6.120 
26.250 6.420 
26.760 -.450 ...... 
24.930 2.700 0 

26.130 6.780 

27.360 6.360 
27.450 -21.630 
19.440 -27.090 
25.020 -22.170 
23.190 3.210 
25.890 -13.980 
29.310 -16.350 
26.790 -14.550 
22.890 -14.970 
13.440 -14.370 
10.050 -5.100 

9.A40 -9.300 
14.070 -19.560 
15.210 -17.910 
17.280 -14.520 
18.510 -6.870 
26.280 -.840 
26.700 .900 
26.550 -.570 



TABLE 8 (continued) 

WIND ENGINEERING STUDY OF THE REN~ISSANCE CENTER, DETROIT 
OUTFR BUILDING 
MAXIMUM PEAK LOADS(PSF) BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MAXIMUM 
PEAK OCCURRED, BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAD(PSF) 
171 200 13.530 3.330 
172 210 14.310 3.420 
173 210 8.550 3.900 
174 160 9.840 4.050 
175 140 11.190 2.940 
176 110 4.410 4.440 
177 100 5.970 3.090 
178 100 11.550 2.520 
179 90 11.580 2.760 
180 40 8.970 2.610 
181 30 12.810 2.760 
182 50 12.120 2.760 
183 350 1.500 6.000 
184 16 3.120 3.240 
185 290 3.660 5.280 
186 320 8.940 2.640 
187 320 8.460 2.610 
188 320 7.650 2.640 
189 280 -.600 6.990 
190 320 5.250 2.880 
191 280 -1.410 3.900 
192 280 -.660 3.630 
193 106 4.080 1.650 
194 280 -2.040 3.690 
195 230 -5.790 3.030 
196 230 -4.050 3.240 
197 186 3.270 2.640 
198 200 4.320 3.540 
199 190 6.000 2.880 
200 200 11.430 3.210 
201 200 13.410 3.090 
202 190 10.980 3.240 
203 210 11.190 3.660 
204 210 11.490 3.660 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAD(PSF) LOAD(PSF) 

25.800 4.290 
27.450 .270 
22.530 -6.600 
24.270 -4.620 
24.390 4.140 
20.130 -10.260 
19.260 -2.760 
22.680 5.790 
22.650 5.250 
21.720 1.830 

--.J .... 
25.770 6.390 
25.320 5.070 
25.380 -11.070 
14.520 -10.590 
26.220 -18".960 
23.430 1.260 
21.120 1.260 
21.270 .540 
20.340 -28.590 
18.810 -2.970 
13.620 -15.990 
11.640 -16.170 
14.460 -.900 
16.140 -13.560 
12.030 -16.260 
14.910 -12.960 
12.120 -5.010 
20.010 -5.430 
21.240 -4.830 
25.140 4.140 
26.970 6.090 
24.600 2.790 
24.210 -1.290 
25.320 -1.620 



TABLE 9 

WINO ENGI~FEPING STUDY, RENAISSANCE CENTER, DETPnIT 
CENTER BUILDINl; 
MINIMUM ~fAN PRESSU~E LOADS (PSF) BASFn ON ALL WIND DIRFCTIONS TF~Tfn AND 
THE OTHEP VALUES ASSOCIATED WITH THE wI~n OIR~CTION ~T WHICH THF MT~IMUM 
MF.AN OCCURRE".B~SF:D ON A REFERENCE PRESSURE OF 30.0 PSI=' ( flO YR. PFCUPPF"'("~) 

TAP WIND ~E.A"1 PMS ~A)'rMUtv' 

NUMBER DIRECTION PRESSURE' PRESSURE PPF<;SURF 
LOAns (PSF) LOAns (PSF) LOAne; (P<;F') 

1 100 -24.6f10 3~240 -14.hl0 
2 306 0.000 0.000 0.000 
3 350 -45.960 3.45n -.?R.2QO 
4 50 -38.070 3.630 -17.490 
'5 40 -40.140 3.990 -17.760 
6 110 -42.300 4.500 -24.000 
7 250 -57.270 10.530 -19.740 
8 230 -44.970 7.860 -17.:HO 
9 350 -36.480 6.150 -15.4?0 

10 320 -42.570 7.770 -16.C:;hO 
11 306 -47.130 6.030 -Ih.500 
12 110 -32.940 4.950 -b.Q60 
13 110 -33.1,00 3.4AO -20.340 
14 286 -43.9AO 5.190 -?M.S"O 
15 110 -33.AI0 3.7AO -21.4?0 
16 110 -36.030 6.630 -22.S60 
17 250 -67.950 9.720 -31.770 
lA 230 -54.060 7.620 -18.?40 
19 180 -39.720 7.170 -15.720 
20 320 -49.fl20 6.A40 -27.330 
?1 306 -47.130 7.950 -19.3C,O 
22 90 -27.120 7.290 7.890 
23 100 -30.720 7.770 1.~OO 
24 100 -29.910 6.510 -8.71n 
25 110 -34.470 12.750 -~.?HO 

26 210 -51.0bO 14.610 4.17 () 
27 240 -64.290 9.630 -.?7.4~() 

28 240 -57.120 6.:?10 -34.300 
2q 330 -43.020 6.840 -12.210 
30 160 -46.200 7.440 -19.380 
31 150 -3Q.240 4.620 -20.}hO 
32 90 -25.110 Q.390 10.7}0 
33 qO -26.040 h.960 7.q~O 

34 2A6 -62.970 4.680 -44.4£,0 
3C; 90 -27.030 7.290 -1.410 
3h 210 -3Q.6QO 13.050 12.Q60 

MlNJMUM 
P~~S~UQ~ 

LOA{l~ (P~F) 

-3Q.lI:'O 
0.000 

-c.,h.370 
-48.1$10 
-S??QO 
-r:;Q.43rl 
-HO.7f!O 
-f.,6.1~0 

-51:'.110 
-(.,?470 
-h3. c-I]O ..... 

N 

-47.2PO 
-4S.hF-,0 
-h3.30n 
-49.6S0 
-71.470 
-A4.090 
-78.hhf) 
-63.~60 

-70.?QO 
-72.l?0 
-~f4.C:;90 

-h4.l10 
-5Q.hAn 
-74.~~() 

-~S.44n 

-~3.R?n 

-87.470 
-fl2. Q?O 
-70.0?0 
-5?1~l) 

-t:.9.::nO 
-~6.410 
-A4.QlO 
-f,~.4qO 

-x'-;.440 



TABLE 9 (continued) 

WIND E~GINFEPJNG STUDY. RENAISSANCE CfNTER. OETW0IT 
CENTER BUILDING 
~TNIMUM MfAN PPES5URf LOADS (PSF) RA~fO ON ALL Wr~D nJRECTION~ T~STfn AN" 
THE OTHEP VALUES ASSOCIATED WITH THE wINO DIRECTION AT wHICH THE ~r~T~U~ 
MEAN OCCUPRED.RASED ON A RfFERENCE PR~SSURE OF 30.0 P5F( 50 yp. RFCIJQPfNC~) 

TAP WINO ~FAN RMS ~I\ l( I~4UPv1 

NUMRF:R DIRECTION PRF.SSU~F. PRFSC;URE PPF~SU~f 

LOADS (PSF) LOAD5 (PSF") LnAi)~ (PC:;F) 

37 230 -50.730 10.~9(l -12.120 
38 230 -48.3f:10 7.620 -19.Sfl'l 
39 330 -39.240 6.750 -14.]1() 
40 160 -40.320 10.920 -3.240 
41 150 -3C:;.970 C:;.760 -9.060 
42 AO -21.1AO 6.960 7.590 
43 AO -24.360 5.970 11.71() 
44 ~O -23.910 5.250 -2. ci70 
4S AO -28.320 A.31n 3.0~O 

46 220 -41.4f10 13.200 2.440 
47 240 -42.930 ~.970 -14.010 
4A 240 -48.480 8.040 -?2.470 
49 330 -38.610 5.370 -;>O.h40 
50 320 -38.220 7.110 -13.n~'l 

51 le:;O -33.660 4.530 -?2.320 
52 70 -15.630 ·~.690 -'i.730 
5'3 300 -16.050 5.040 -.4 R n 
54 300 -19.440 5.790 .930 
55 300 -20.880 3.540 -b.4RO 
t:;6 80 -17.490 7.410 b.74\1 
57 240 -33.030 9.Aln -8.S?(1 
58 240 -45.450 P.310 -16.710 
59 330 -31.830 4.890 -14.2~n 

60 320 -28.170 6.360 -9.240 
61 160 -27.450 4.410 -12.19(} 
62 106 0.000 o.oon (I.00n 
63 80 -11.580 4.350 I).4?0 
64 ~O -11.820 3.660 -.O]U 
6e:; ?A6 -17.160 2.2R() -13.0An 
66 80 -4.890 3.630 6.420 
67 286 -42.210 4.170 -?I.H1{) 
68 150 -20.2?0 3.24() -IO.~"'O 

69 286 -9.990 3.270 .040 
70 70 -1A.450 5.640 -.4 k r) 

71 2A6 -27.150 5.070 -IO.HhO 
72 ?50 -23.040 4.650 .310 

,q"'T~lIM 

oP!=SSUPF-
'_0Af"lS (P~F) 

-P4.~Qf) 

-77."\HO 
-(.,1.140 
-13.0"\0 
-St;.,Q() 
-4~.3PO 

-47.1(.,0 
-4':l.~1() 

-74.4n n 
-P4.90n 

-....J 
-7F,.::u~n tN 

-77.040 
-t:;H.("?n 
-59.490 
-47.340 
-1':i.lf10 
-::n.7QO 
-::!7.410 
-34.0?0 
-4A.l,,0 
-70.L.)~1) 

-7.1.440 
-4f<.4t.:.n 
-~4.R40 

-4??10 
0.1)0'" 

-?q.kHfl 

-?~. ~·n(! 

-HR.Q;>0 
-?I.1"n 
-f.A.H~f) 

-11.fq f) 

-?4.I~1) 

-14. R QO 
-4'i.1Rfl 
-41.c:.SO 



TABLE 9 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTrR BUILDING 
MINIMUM M~AN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER\VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WINO MEAN RMS 
NUMBER DIRECTION PRESSURE PRfSSURE 

LOAD(PSF) LOAD(PSF) 
1 170 -25.290 2.820 
2 180 -23.610 4.020 
3 180 -24.750 2.880 
4 170 -25.320 2.610 
5 50 -23.430 2.310 
6 50 -21.180 2.070 
7 170 -27.480 2.520 
8 170 -24.000 2.610 
9 270 -21.570 4.620 

10 50 -20.190 2.010 
11 170 -25.080 2.520 
12 180 -21.720 2.580 
13 50 -19.170 1.470 
14 240 -25.320 10.320 
15 180 -29.760 3.930 
16 30 -28.110 5.220 
17 180 -28.020 3.330 
18 180 -26.400 3.480 
19 180 -27.000 3.840 
20 180 -22.380 4.020 
21 20 -19.530 4.650 
22 20 -21.300 3.300 
23 20 -23.400 2.970 
24 20 -25.260 3.210 
25 130 -18.480 3.150 
26 180 -16.110 2.910 
27 330 -23.190 5.760 
28 310 -19.020 3.510 
29 200 -13.200 2.280 
30 270 -15.930 2.550 
31 210 -15.900 2.940 
32 270 -23.670 4.650 
33 210 -26.910 7.080 
34 50 -21.150 3.870 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAD(PSF) LOAD (PSF) 
-13.530 -37.620 
-7.830 -41.610 

-14.670 -37.530 
-14.580 -33.900 
-14.640 -31.320 
-14.460 -27.750 
-19.290 -38.610 
-15.540 -38.130 
-6.960 -43.590 

-12.540 -26.940 ..... 
-16.230 -35.160 

.r,.. 

-13.440 -35.610 
-14.370 -25.110 

5.490 -70.950 
-15.210 -42.660 
-13.320 -49.860 
-15.660 -43.650 
-12.540 -41.430 
-12.900 -44.850 

5.490 -37.140 
-3.810 -41.310 
-9.240 -33.000 

-14.700 -36.060 
-14.640 -40.230 
-7.680 -28.800 
-8.250 -27.510 
-3.480 -45.510 
-6.360 -33.240 
-5.970 -26.760 
-6.600 -29.070 
-7.020 -29.970 

-10.710 -44.250 
-5.460 -53.190 
-8.430 -34.470 



TABLE 9 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINI~UM MEAN LOAOS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHEQ VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED, BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMRfR DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAD(PSF) 
35 220 -19.770 6.000 
36 20 -31.380 4.530 
37 20 -27.360 3.840 
38 20 -24.870 4.410 
39 200 -22.290 5.070 
40 210 -25.830 6.630 
41 196 -32.250 5.190 
42 300 -23.460 9.600 
43 10 -19.290 5.460 
44 160 -28.470 4.230 
45 250 -22.350 4.620 
46 300 -17.130 4.740 
47 10 -14.970 2.280 
48 10 -14.700 2.010 
49 40 -15.270 1.470 
50 40 -15.870 1.500 
51 40 -15.360 2.010 
52 50 -14.730 1.680 
53 250 -24.810 5.100 
54 180 -27.150 3.780 
55 50 -28.170 5.040 
56 180 -22.920 3.060 
57 180 -22.980 3.270 
58 180 -22.200 3.810 
59 180 -19.350 4.560 
60 20 -20.130 3.480 
61 20 -21.420 3.030 
62 20 -22.860 3.060 
63 130 -17.430 3.720 
64 190 -14.190 3.600 
65 0 -22.650 4.320 
66 300 -18.660 6.660 
67 300 -22.980 6.060 
6a 270 -13.770 1.800 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAO(PSF) LOAD(PSF) 

-.600 -51.510 
-16.170 -55.860 
-8.670 -43.230 
-4.560 -38.820 
-5.700 -49.500 
6.750 -45.330 

-15.720 -50.640 
14.730 -69.480 
-6.120 -47.670 

-13.920 -41.460 
....... 
til 

-3.270 -37.710 
-4.080 -40.290 
-7.980 -24.360 
-8.340 -23 .• 220 

-10.200 -21.330 
-10.650 -22.380 
-9.900 -30.000 
-8.850 -21.690 
-9.960 -49.650 

-16.440 -47.550 
-14.730 -48.600 
-13.770 -56.550 

-9.270 -43.230 
-6.150 -42.150 

2.250 -38.430 
-7.350 -34.500 

-11.370 -33.810 
-13.080 -35.790 
-5.910 -27.960 
-1.890 -31.050 

-10.830 -42.030 
9.'390 -48.660 

-2.190 -45.570 
-6.600 -20.670 



TABLE 9 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER RUILDING 
MINIMUM MEAN LOADS(PSF) BASED ON ALL WINO DIRECTIONS TESTED AND 
THf OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAD(PSF) 
69 290 -15.630 6.510 
70 310 -23.220 7.740 
71 310 -22.470 6.780 
72 20 -31.890 6.150 
73 20 -25.560 7.170 
74 200 -22.230 6.870 
75 200 -21.600 6.420 
76 200 -23.370 6.900 
77 210 -28.560 12.900 
78 300 -24.870 9.600 
79 150 -19.050 3.990 
80 160 -28.590 3.780 
81 280 -22.950 5.100 
82 300 -18.180 5.1QO 
83 300 -14.580 5.130 
84 290 -13.350 4.080 
85 40 -13.320 1.440 
86 40 -13.650 1.410 
87 50 -13.500 1.530 
88 250 -18.660 4.320 
89 180 -28.410 5.010 
90 180 -24.150 4.020 
91 180 -23.520 3.240 
92 180 -22.230 3.420 
93 180 -23.730 3.870 
94 180 -22.710 4.470 
95 180 -19.500 5.370 
96 20 -19.020 3.240 
97 20 -20.280 3.090 
98 20 -21.450 3.300 
99 20 -16.050 2.640 

100 190 -13.920 3.660 
101 0 -21.900 4.3AO 
102 270 -16.230 1.590 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAD(PSF) LOAD(PSF) 

1.290 -41.520 
.750 -50.730 

3.180 -46.710 
-6.780 -58.440 
4.980 -49.740 

-1.950 -54.780 
1.950 -49.080 
6.090 -55.170 

31.380 -71.100 
"""" 10.410 -61.590 0\ 

-7.470 -35.250 
-8.820 -41.250 
-8.580 -47.430 
-1.980 -40.350 

.270 -41.490 
2.790 -37.140 

-8.160 -18.900 
-8.880 -19.230 
-7.470 -18.840 
-.870 -37.230 

-16.920 -58.140 
-14.760 -47.760 
-14.220 -42.180 
-11.640 -36.780 
-7.350 -44.790 

2.520 -40.950 
4.290 -31.830 

-6.930 -32.550 
-11.820 -35.610 
-12.840 -40.650 

-7.650 -27.510 
-2.670 -32.490 

-10.050 -37.830 
-9.330 -24.210 



TABLE 9 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM MEAN lOADS(PSF) BASED ON All WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WINO MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

lOAD(PSF) lOAO(PSF) 
103 270 -10.890 1.470 
104 300 -14.820 5.430 
105 270 -12.660 1.740 
106 310 -16.470 6.750 
107 200 .... 10.890 2.010 
108 310 -18.150 6.900 
109 280 -22.410 6.510 
110 280 -29.730 7.440 
111 280 -31.200 10.560 
112 30 -27.600 6.570 
113 30 -24.930 4.620 
114 280 -29.910 8.160 
115 40 -23.580 3.480 
116 40 -21.900 4.530 
117 40 -21.240 4.050 
118 200 -21.120 6.360 
119 200 -22.500 6.330 
120 200 -24.540 6.090 
121 200 -25.980 6.360 
122 300 -25.500 7.980 
123 300 -19.650 8.670 
124 160 -26.940 4.290 
125 280 -20.490 4.560 
126 280 -18.000 3.780 
127 280 -14.970 2.520 
128 280 -14.250 3.300 
129 280 -12.990 3.150 
130 20 -12.030 1.560 
131 30 -12.420 1.320 
132 280 -31.350 10.950 
133 250 -15.720 2.850 
134 200 -28.350 5.460 
135 180 -27.090 4.650 
136 180 -22.230 3.240 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
lOAO(PSF) lOADCPSF) 
-4.950 -18.870 

4.980 -36.540 
-6.360 -20.100 

3.120 -48.180 
-5.280 -21.960 

7.140 -45.180 
-5.910 -52.320 

-13.020 -66.900 
-.480 -73.800 

-13.410 -54.360 -....J 
-....J 

-13.500 -46.560 
-12.660 -82.260 
-14.550 -39.600 

.120 -43.350 
-6.660 -42.120 
-1.290 -51.270 

2.850 -50.400 
-5.880 -53.790 

-11.550 -60.630 
.480 -58.740 

7.140 -52.260 
-13.290 -42.060 
-9.540 -43.350 
-6.930 -38.880 
-6.390 -28.800 
-.990 -27.750 
-.450 -27.930 

-6.120 -19.860 
-8.190 -17.880 
-2.550 -74.550 
-5.130 -29.760 
-9.840 -49.050 

-14.520 -48.990 
-12.600 -33.630 



TABLE 9 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER BUILDING 
MINIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED. RASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAOCPSF) 
137 180 .... 23.760 4.500 
138 180 -22.050 5.100 
139 190 -17.520 3.840 
140 20 -18.180 3.690 
141 20 -19.590 3.510 
142 20 -20.790 3.780 
143 20 -15.870 2.940 
144 190 -12.870 3.120 
145 0 -20.970 4.590 
146 270 -16.470 1.770 
147 300 -12.840 3.690 
148 270 -12.510 1.680 
149 310 -13.230 4.260 
150 310 -19.800 4.290 
151 310 -14.310 3.960 
152 280 -20.790 4.560 
153 280 -23.820 5.400 
154 280 -35.910 8.340 
155 30 -25.230 7.200 
156 30 -21.840 4.560 
157 30 -20.370 3.360 
158 30 -23.220 4.410 
159 30 -22.320 4.740 
160 40 -20.880 3.900 
161 200 -21.000 4.950 
162 200 -23.460 4.410 
163 200 -25.260 4.710 
164 290 -23.520 5.160 
165 290 -20.010 5.520 
166 160 -25.590 5.040 
167 280 -16.500 3.360 
168 280 -15.900 3.600 
169 280 -14.280 3.390 
170 280 -13.980 2.850 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAOCPSF) LOAD(PSF) 

1.530 .... 78.540 
3.330 -63.810 
-.900 -34.500 

-6.840 -33.840 
-10.020 -41.070 
-10.620 -50.400 
-5.070 -29.460 
-2.310 -28.200 
-9.570 -39.840 
-9.570 -23.610 

....., 
00 

-.600 -30.180 
-3.150 -21.090 

7.290 -32.040 
3.900 -42.210 
1.200 -32.850 

-7.560 -43.890 
-11.130 -47.850 
-10.080 -67.920 
-12.090 -59.160 
-10.590 -52.710 

-9.390 -36.690 
-.420 -42.480 
7.320 -40.830 

-5.160 -39.360 
-.750 -44.670 

-10.590 -44.130 
-11.370 -48.240 

-8.820 -48.840 
-2.070 -48.300 

-11.880 -42.900 
-4.800 -33.420 
-4.140 -33.930 
-3.090 -33.240 
-3.180 -25.650 



TABLE 9 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM MEAN lOADS(PSF) BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MINIMUM 
MEAN OCCURRED. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAD(PSF) 
111 280 -13.020 2.430 
112 30 -13.170 1.110 
113 50 -15.150 1.200 
114 250 -12.600 2.010 
115 200 -24.810 5.670 
116 180 -22.890 3.810 
171 180 -21.210 3.540 
118 180 -20.340 3.810 
119 20 -18.810 3.630 
180 210 -15.810 1.320 
181 200 -14.610 0.000 
182 280 -19.380 4.350 
183 280 -25.020 5.880 
184 180 -17.340 0.000 
185 30 -36.600 1.890 
186 30 -21.900 6.690 
181 280 -25.530 6.030 
188 30 -23..,100 4.830 
189 80 -12.930 2.610 
190 60 -15.180 4.830 
191 160 -11.670 3.330 
192 160 -11.610 3.300 
193 160 -21.510 3.360 
194 110 -23.850 3.480 
195 160 -18.150 2.400 
196 280 -16.920 4.020 
191 280 -17.280 3.060 
198 280 -18.930 3.270 
199 280 -16.440 3.240 
200 280 -18.690 2.940 
201 280 -13.830 2.880 
202 280 .... 13.110 2.190 
203 280 -13.950 2.370 
204 50 -12.900 1.200 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOADCPSF) LOAD(PSF) 
-2.610 -21.900 
-9.750 -11.820 

-11.820 -19.260 
-5.250 -23.430 
-6.120 -41.610 

-13.020 -39.150 
-10.320 -34.410 
-6.390 -34.560 
-8.850 -32.100 

-10.980 -20.280 ....... 

0.000 0.000 \C 

-4.800 -45.120 
-12.660 -52.050 

0.000 0.000 
-11.310 -10.350 
-12.180 -51.030 
-12.660 -51.690 

2.190 -43.260 
-5.610 -25.170 

3.420 -33.990 
-2.190 -21.930 
-8.100 -29.220 

-11.010 -35.430 
-12.390 -39.180 
-11.640 -29.100 
-3.090 -38.490 
-4.560 -34.920 
-9.870 -36.150 
-6.720 -31.320 
... 9.060 -35.850 
-5.640 -30.090 
-6.630 -29.100 
-6.210 -26.250 
-9.750 -11.010 



TABLE 10 

WINO ENGINFERING STUDY, RENAISSANCE CENTFR. DETROIT 
CENTER BUILDING 
MINIMUM PEAK PRESSURE LOADS (PSF) 8A~EO ON ALL WINO OIRFCTIONS TESTEO ANn 
THE OTHER VALUES ASSOCIATED WITH THE WINO OIRECTION AT WHICH THE MINI~U~ 
PEAK OCCURRED,RASED ON A REFERENCE PRESSURE OF 30.0 PSF( 50 yp. RfCURRFNCE) 

TAP WINO ~fAN RMS MAXIMUM 
NUM8ER DIRECTION PRESSURE PRESSURE PRESSURf 

LOADS (PSF) LOADS (PSF) LOAns (PC;I= ) 
1 306 -16.590 2.100 -12.AI0 
2 306 0.000 0.000 0.0f)0 
3 296 -45.240 4.170 -22.470 
4 210 -28.470 5.640 -8.100 
5 50 -3A.340 3.750 -22.650 
6 110 -42.300 4.500 -24.000 
7 250 -57.270 10.530 -19.740 
8 50 -34.920 10.560 -11.010 
9 40 -21.540 6.360 -6.360 

10 30 -18.450 4.920 -5.250 
11 306 -47.130 6.030 -16.500 
12 306 -22.740 8.340 -2.940 
13 296 -17.610 5.610 -.060 
14 286 -43.980 5.190 -?~.560 
15 110 -33.810 3.780 -21.420 
16 106 -26.520 10.020 -5.040 
17 50 -63.270 8.070 -37.3CiO 
18 40 -51.300 8.670 -16.950 
19 30 -36.090 8.880 -2.610 
20 30 -25.410 9.090 -2.040 
21 306 -47.130 7.950 -19.350 
22 90 -27.120 7.290 7.F490 
23 100 -30.720 7.770 1.200 
24 110 -23.520 10.380 -3.270 
25 110 --34.470 12.750 -8.280 
26 100 -46.530 13.470 -4.470 
27 70 -57.330 11.460 -12.750 
28 240 -57.120 6.210 -39.300 
29 120 -29.670 8.460 -8.370 
30 290 -18.690 7.920 1.020 
31 120 -13.230 6.480 5.310 
32 306 -8.370 3.720 3.150 
33 90 -26.040 b.960 7.9AO 
34 286 -62.910 4.680 -44.460 
35 90 -27.030 7.290 -1.410 
36 210 -39.690 13.050 12.960 

I14T"'JMUM 
PP,F"S5UPF 
l.fll\()~ (PSF) 

_fH~ .920 
0.000 

-,)8.740 
-Sl.R50 
-56.?,)0 
-~9.430 
-AO.71\0 
-69.600 
-74.520 
-61\.600 
-63.930 00 

0 
-90 •. 090 
-8A.920 
-63.300 
-49.6')0 
-79.140 
-87.390 
-A5.?lO 
-",6.630 
-78.960 
-72.1?0 
·«;8.590 
-~4.110 

-67.230 
-74.AAO 
-Af'.A60 
-S7.360 
-82.470 
-65.1,0 
-82.050 
-64.110 
-72.240 
-56.430 
-84.810 
-68.4QO 
-sr;.440 



TABLE 10 (continued) 

WINO ENGINFERING STUDY, PEN~ISSANCE CENTER, DETROIT 
CENTER BUILDING 
MINn.UM PfAK PRESSURE LOADS (PSF) BASED ON ALL WINO DIRECTIONS TI='5TEO ANf) 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MINIMUM 
PEAK OCCURRED.BASED ON A REFERENCE PRESSURE OF 30.0 PSF( 50 YR. RfCURRENCF.:) 

TAP WIND ME~N RMS M,AXI"'1UM, 
NUMBER DIRECTION PRESSURE PRFSSURE PRFC;SUPt:: 

LOADS (PSF) LOAI)S (PS"") LOAOC; (PC;F) 

37 10 -48.810 11.160 -9.090 
38 230 -48.360 7.620 -19.560 
39 110 -30.480 Q.540 .300 
40 150 -38.820 7.890 -.t:;70 
41 286 -9.810 4.290 1.~I,O 

42 80 -21.1AO 6.960 '7.590 
43 $JO -24.360 5.970 11.730 
44 80 -23.910 5.250 -2.970 
45 80 -2A.320 R.310 3.090 
46 220 -41.460 13.200 2.940 
41 240 -42.930 A.910 -14.010 
48 240 -48.480 8.040 -22.4'70 
49 296 -9.630 4.410 1.170 
50 160 -35.310 6.900 -9.960 
51 160 -32.940 5.820 -13.140 
52 350 -8.250 3.120 2.160 
!;3 300 -16.050 5.040 -.4AO 
54 300 -19.440 5.190 .930 
55 80 -16.890 5.100 -.270 
56 230 -15.060 4.830 -4.410 
57 230 -22.110 9.750 -6.AIO 
58 230 -42.180 8.190 -11.250 
59 320 -29.820 6.150 -12.390 
60 320 -28.110 6.360 -9.240 
61 150 -21.180 3.960 -16.140 
62 96 ?.100 2.040 lO.qSO 
63 80 -11.580 4.350 ~.4?O 

64 80 -11.820 3.660 -.030 
65 286 -17.160 2.280 -13.0~0 
66 220 -3.150 4.620 6.390 
67 286 -42.210 4.110 -?1.f410 
68 150 -20.220 3.240 -10.Se-O 
69 306 -9.000 2.400 -2.A80 
70 250 -13.350 4.110 6.570 
11 286 -21.150 5.010 -lO.~I,O 
12 240 -21.510 5.250 -~.7~0 

M nIT MUM 

Pt;lFSC::URF 
IJlAf)' (P5F) 

-p.7.3~n 

-71.5AO 
-n7.I70 
-7C;.Al0 
-BA.9::>O 
-49.1AO 
-47.71,f) 
-45.3l0 
-74.400 
-H4.QOO 
-76.1F40 

()O ..... 
-77.040 
-60.7PO 
-1,5.4~0 

-t:;C;.?hO 
-36.]10 
-3.'.7HO 
-37.410 
-4f.l.c,,90 
-56.940 
-74.970 
-74.71-,0 
-54.600 
-54.A40 
-44.R~f) 

-q.f)I'.1) 

-29. fdV) 

-?6.370 
-8R.9?O 
-25.380 
-6A.QSO 
-33.Alf1 
-~8.Qi?O 

-40.?OO 
-45.7PO 
-44.910 



TABLE 10 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. OETROIT 
OUTER BUILDING 
MINIMUM PEAK LOADS(PSF' BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM 
PEAK OCCURRED. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAD(PSF) 
1 
2 180 -23.610 4.020 
3 250 -21.450 4.440 
4 
5 280 -21.210 6.660 
6 0 -18.390 3.390 
7 260 -13.560 6.000 
8 250 -21.450 4.050 
9 280 -21.360 6.420 

10 296 .090 5.580 
11 250 -15.270 7.200 
12 220 -17.340 5.310 
13 
14 
15 186 -25.890 7.530 
16 
17 
18 330 -9.510 3.090 
19 180 -27.000 3.840 
20 
21 
22 190 -17.460 3.720 
23 20 -23.400 2.970 
24 20 -25.260 3.270 
25 180 -17.370 3.390 
26 190 -13.770 3.300 
27 330 -23.190 5.760 
28 310 -19.020 3.510 
29 270 -12.540 2.430 
30 290 -12.150 4.080 
31 290 -14.790 5.040 
32 310 -22.860 6.060 
33 300 -25.680 6.240 
34 290 -14.700 5.370 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAD(PSF) LOAD(PSF) 

-7.830 -41.610 
-.750 -44.310 

4.410 -49.830 
-4.710 -38.070 

3.690 -40.080 
-4.770 -44.190 

1.410 -51.180 
23.010 -38.520 00 

tV 
11.010 -41.400 
-1.950 -46.380 

.660 -59 .. 100 

19.350 -47.790 
-12.900 -44.850 

.630 -36.300 
-14.700 -36.060 
-14.640 -40.230 

-7.770 -34.860 
-2.490 -29.760 
-3.480 -45.510 
-6.360 -33.240 
-4.770 -28.140 
-.900 -41.130 
-.360 -40.260 

-2.640 -51.210 
-5.580 -54.030 

4.440 -37.680 



TABLE 10 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM PEAK LOADS(PSF) BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MINIMUM 
PEAK OCCURRED. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) lOADCPSF) 
35 220 -19.110 6.000 
36 20 -31.380 4.530 
31 10 -22.260 7.950 
38 200 -21.660 4.650 
39 286 -3.210 7.350 
40 286 -3.990 8.400 
41 
42 300 -23.460 9.600 
43 290 -13.290 9.660 
44 280 -11.310 8.190 
45 
46 296 -15.180 5.310 
47 300 -13.110 4.380 
48 300 -11.370 3.720 
49 320 -9.150 3.240 
50 100 -9.420 2.190 
51 40 -15.360 2.010 
52 80 -9.540 2.280 
53 230 -23.850 9.060 
54 210 -21.090 7.6-;0 
55 
56 
57 196 -12.570 4.980 
58 
59 190 -11.640 4.440 
60 190 "'18.180 4.710 
61 190 -18.390 4.830 
62 190 -17.130 5.400 
63 190 -14.550 4.500 
64 310 -12.600 4.830 
65 300 -14.850 1.080 
66 300 -18.660 6.660 
61 300 -22.980 6.060 
68 290 -12.420 5.190 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAD(PSF) LOAO(PSF) 

-.600 -51.510 
-16.110 -55.860 

1.410 -47.250 
-5.250 -51.720 
24.660 -52.320 
21.810 -58.800 

14.130 -69.480 
18.210 -56.520 00 
25.080 -49.380 <J.4 

2.760 -43.410 
-.600 -40.470 
2.310 -35.490 
1.950 -36.300 

-3.150 -26.460 
-9.900 -30.000 
-1.140 -31.110 
4.110 -11.400 

-3.990 -58.710 

-.120 -50.370 

2.580 -42.120 
4.230 -40.380 
1.290 -41.340 
1.080 -41.340 
1.350 -31.620 
3.840 -31.440 
7.230 -45.000 
9.390 -48.660 

-2.190 -45.570 
1.440 -35.430 



TABLE 10 (continued) 

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM PEAK LOADS(PSF) BASED ON ALL WINO DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MINIMUM 
PEAK OCCURRED, BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WINO MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAO(PSF) LOADCPSF' 
69 290 -15.630 6.510 
10 310 -23.220 7.740 
11 310 -22.470 6.780 
72 20 -31.890 6.150 
13 
14 200 -22.230 6.870 
15 210 -17.100 7.650 
16 210 -21.240 10.140 
77 210 -28.560 12.900 
78 310 -22.980 9.390 
79 320 -18.180 10.110 
80 310 -16.050 6.150 
81 
82 290 -11.550 4.770 
83 300 -14.580 5.130 
84 
85 300 -11.280 4.080 
86 100 -8.160 3.120 
81 116 -5.610 4.740 
88 220 -8.730 10.170 
89 210 -19.020 7.620 
90 180 -24.150 4.020 
91 216 -9.510 5.250 
92 180 -22.230 3.420 
93 
94 20 -16.950 4.830 
95 190 -17.820 4.560 
96 190 -18.150 4.800 
91 190 -17.880 4.920 
98 190 -16.770 5.250 
99 190 -13.680 4.410 

100 190 -13.920 3.660 
101 190 -15.180 4.110 
102 300 -11.700 6.450 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOAOCPSF) LOAD(PSF) 

1.290 -41.520 
.750 -50.730 

3.180 -46.710 
-6.180 -58.440 

.... 1.950 -54.180 
12.570 -50.040 
7.830 -60.480 

31.380 -71.100 
00 

11.430 -71.190 ~ 

20.640 -60.840 
9.600 -49.710 

-2.790 -45.210 
.210 -41,490 

3.060 -31.5QO 
1.440 -35.280 
5.190 -35.070 

24.510 -50.430 
-4.680 -61.560 

-14.760 -41.760 
t..410 -53.700 

-11.640 -36.780 

-1.050 -44.760 
-2.640 -40.470 

.570 -38.190 
-.270 -41.640 
-.630 -44.460 
-.750 -33.420 

-2.670 -32.490 
-3.750 -42.870 
11.040 -38.610 



TABLE 10 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE ~IND DIRECTION AT WHICH THE MINIMUM 
PEAK OCCURREO. RASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WINO MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) lOAD(PSF) 
103 310 -8.430 3.480 
104 80 7 .140 2.370 
105 310 -11.070 5.250 
106 310 -16.410 6.750 
101 200 -10.890 2.010 
108 
109 290 -18.780 7.590 
110 
III 
112 40 -27.450 6.450 
113 
114 280 -29.910 8.160 
115 20 -19.080 7.650 
116 200 -11.250 1.380 
117 
118 200 -21.120 6.360 
119 200 -22.500 6.330 
120 200 -24.540 6.090 
121 200 -25.980 6.360 
122 310 .... 24.060 7.830 
123 300 -19.650 8.670 
124 310 -16.260 6.120 
125 
126 310 -15.660 5.250 
127 300 -14.280 3.900 
128 310 -12.360 4.950 
129 310 -11.250 4.230 
130 120 -11.400 4.680 
131 110 -9.480 3.870 
132 280 -31.350 10.950 
133 280 .120 8.940 
134 190 -27.420 6.420 
135 190 -20.790 4.530 
136 220 -9.450 2.490 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
lOAD(PSF) lOAD (PSF" 

8.580 -24.780 
15.060 -45.180 
3.840 -32.370 
3.120 -48.180 

-5.280 -21.960 

-1.320 -54.690 

00 

-15.210 -64.140 VI 

-H~.660 -8c:.260 
20.940 -49.650 
5.580 -57.630 

-1.290 -51.270 
2.850 -50.400 

-5.880 -53.790 
-11.550 -60.630 

.090 -59.100 
7.140 -52.260 
2.160 -44.730 

.480 -40.980 
-2.460 -30.570 

1.800 -39.480 
1.980 -43.0?0 

12.420 -30.720 
-.300 -33.510 

-2.550 -74.550 
26.910 -32.850 
-8.880 -50.130 
-8.040 -52.410 

.120 -45.510 



TABLE 10 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT 
OUTER BUILDING 
MINIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WINO DIRECTION AT WHICH THE MINIMUM 
PEAK OCCURRED, BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WIND MEAN RMS 
NUMBER DIRECTION PRESSURE PRESSURE 

LOAD(PSF) LOAO(PSF) 
137 
138 
139 
140 -17.520 4.140 
141 20 -19.590 3.510 
142 
143 200 -12.900 3.780 
144 
145 10 -19.920 4.950 
146 300 -13.170 3.960 
147 300 -12.840 3.690 
148 290 -10.110 4.200 
149 290 -11.820 4.980 
150 310 -19.800 4.290 
151 290 -13.200 5.580 
152 280 -20.790 4.560 
153 280 -23.820 5.400 
154 
155 30 -25.230 7.200 
156 50 -21.600 3.930 
157 200 -11.070 6.510 
158 20 -18.810 5.880 
159 
160 200 -19.560 5.790 
161 200 -21.000 4.950 
162 210 -20.160 4.320 
163 
164 320 -18.960 6.630 
165 290 -20.010 5.520 
166 340 -15.960 4.500 
161 340 -14.940 4.080 
168 340 -14.610 4.350 
169 310 -12.510 4.710 
110 320 -11.310 3.990 

MAXIMUM MINIMUM 
PRESSURE PRESSURE 
LOADCPSF) LOAD(PSF) 

.180 -36.240 
-10.020 -41.070 

-1.500 -33.780 

-6.570 -43.380 
5.100 -30.330 00 

'" -.600 -30.180 
3.030 -35.370 
3.030 -34.830 
3.900 -42.210 
5.040 -39.270 

-7.560 -43.890 
-11.130 -41.850 

-12.090 -59.160 
-10.230 -53.550 

18.660 -40.470 
4.620 -43.410 

-1.560 -42.060 
-.750 -44.670 

-6.600 -44.250 

-3.150 -49.110 
-2.070 -48.300 
-.510 -46.980 

-2.910 -48.300 
-2.460 -52.380 

3.120 -34.860 
.030 -30.180 



TABLE 10 (continued) 

WINO ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT 
OUTER BUILDING 
MINIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND 
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM 
PEAK OCCURRED. BASED ON A REFERENCE PRESSURE OF 30.0 PSF 

TAP WINO fo4EAN RMS 
NUMAER DIRECTION PRES SURF. PRESSURE 

LOAO(PSF) LOAO(PSF) 
111 310 -11.190 3.150 
112 110 -9.930 3.900 
113 110 -10.410 4.440 
114 80 -6.690 2.850 
115 200 -24.810 5.670 
116 180 -22.890 3.810 
111 180 -21.210 3.540 
118 190 -18.510 3.150 
119 10 -11.460 3.630 
180 310 -13.080 2.190 
161 280 -9.150 4.020 
182 280 -19.380 4.350 
183 280 -25.020 5.880 
184 36 -3.960 5.340 
185 50 -32.910 8.310 
186 50 -24.810 6.3'30 
181 280 -25.530 6.030 
188 
189 280 -.600 6.990 
190 40 -10.110 6.180 
191 140 -8.880 3.450 
192 140 -12.810 3.630 
193 210 -21.240 5.040 
194 200 -23.610 4.590 
195 160 -18.150 2.400 
196 280 -16.920 4.020 
191 210 -11.220 4.230 
198 280 -18.930 3.210 
199 290 -16.260 4.440 
200 
201 330 -9.090 3.420 
202 280 -13.110 2.190 
203 280 -13.950 2.310 
204 110 -1.650 3.960 

MAXIMUM MINIf04UM 
PRESSURE PRESSURE 
LOAO(PSF) LOAD(PSF) 

.180 -28.680 

.480 -35.580 
-1.950 -33.960 

1.110 -29.010 
-6.120 -41.610 

-13.020 -39.150 
-10.320 -34.470 
-10.230 -36.540 
-9.330 -38.250 
-5.580 -24.150 00 

-...J 

4.1560 -30.180 
-4.800 -45.120 

-12.660 -52.050 
9.840 -21.540 

-17.490 -11.850 
-12.360 -65.820 
-12.660 -51.690 

20.340 -28.590 
11.640 -36.060 
4.320 -31.080 
8.400 -40.860 

-4.620 -45.390 
-12.480 -42.210 
-11.640 -29.100 
-3.090 -38.490 

.390 -36.060 
-9.810 -36.150 
-4.440 -41.910 

-.330 -35.100 
-6.630 -29.100 
-6.210 -26.250 

3.300 -25.200 
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Table 11. Forces and Moments on Outer Office Building 

Wind Resultant Resultant 
Direction Force (KIPS) Moment (FT-KIPS) 

0 1.2 x 103 3.2 x lOS 

10 1.3 x 103 3.4 x lOS 

90 1.4 x 103 3.4 x lOS 

180 1.4 x 103 3.5 x lOS 

270 S.O x 102 1.2 x lOS 

96 6.3 x 102 1.S x lOS 
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Figure 2a. Pressure Tap Locations 
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Figure 2b. Pressure Tap Locations 
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o Indicates Tap Location 

• Indicates Tap Halfway Up Side 

Figure 2c. Pressure Tap Locations 



• Indicates Tap Location 

Mullion Locations 
(Not To Scale) 

93 

Tap 

14 
15 

16 16 

Distance Below 
Level One 

0 ( 0" ) 
51 (0.25" ) 

101 ( 0.501~ 

Figure 2d. Pressure Tap Locations 

Elevation 
Full Scale 

645.81 

640.8 1 

635.81 

10 



• Indicates 

Mullion Locations 
(Not To Scale) 

94 

Tap 
Distance Below 

Level 2 
Tap Location 24 0 ( 0") 

25 5' ( 0.25") 
26 10' ( 0.50'~ 

Figure 2e. Pressure Tap Locations 

Elevation 
Full Scale 
542.8' 
537.8' 
532.81 

20 
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Tap 
Distance Below Elevation 

Level 3 Fun Scale 

• Indicates Tap Location 34 0 ( 011 ) 439.8' 
35 51 ( Q25") 434.8 1 

36 36 10' ( 0.50'~ 429.8' 

30 
~----------------------~~----------------------~-

Mullion Locations 
(Not To Scale) 

Figure 2f. Pressure Tap Locations 



• Indicates Tap Location 

Mullion Locations 
(Not To Scale) 

96 

46 

Top 

44 
45 
46 

Distance Below 
Level 4 
o (a") 
51 (Q25") 

I 0' (0.50'~ 

Figure 2g. Pressure Tap Locations 

Elevation 
Full Scale 

336.81 

331.81 

326.81 

40 



• Indicates Tap Location 

Mullion Locations 
(Not To Scale) 

97 

Tap 

54 
55 

56 56 

47 

Distance Below 
Level 5 
0 ( 0") 
5' ( 0.25") 

10' ( 0.50'~ 

Figure 2h. Pressure Tap Locations 

Elevation 
Full Scale 
233.8' 
228.8' 
223.8' 

50 



• Indicates Tap Location 

0 Taps 67 -72 Are At 
Base Level 

690 

Mu II ion Locations 
(Not To Scale) 

98 

o 
72 

Tap 
Distance Below 

Level 6 
64 0 ( 0" ) 
65 5' ( Q25") 

66 10' ( 0.5di 

Figure 2i. Pressure Tap Locations 

ElevQtion 
Full Scale 

130. t 

125.8' 

120.8' 
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Figure 2j. Pressure Tap Locations 
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• Indicates Tap Location 

12. 

Mullion Locations 

L, 8e (Not To Scale) 

)~. 

·1l'l 7 4 I ? 

.5 9. 

9' 
(.45) 

19'-4" 
Tall .-/ 

"'" 
1·{.984~ 

/ ..... 
0 Tower ·6 ..... 
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(Model Dimensions in Parentheses) 

Figure 21. Pressure Tap Locations 



Mullion Locations 
(Not To Scale) 

Tall Tower 

Tap 
Disiance Above 

Level One 

15 O· (0.00") 
16 5' (0.25 11

) 

17 10' (0.50") 
13 151 (0. 75u

) 

14 20' (1.00 11
) 

Elevaiion 
Full Scale 

596.5' 
591.51 

586.5 1 

581 .5' 
576.51 

• Indicates Tap Location 

44 43 42 

35 

25 26 27 

Figure 2m. Pressure Tap Locations 
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Mullion Locations 
(Not To Scale) 

Tall Tower 

Tap 
Distance Above 

Level Two 

54 O· (0 .. 00 11
) 

55 51 (0.25 11
) 

56 10' (0.50") 
57 15' (0.7511

) 

58 20' ( I .00") 

81 
82 

83 ) 

Elevation 
Full Scale 

500.5' 
505.5 1 

5 10.51 

5 t 5.5' 
520.5' 

• Indicates Tap Location 

80 79 78 

63 64 65 

Figure 2n. Pressure Tap Locations 
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Mullion Locations 
(Not To Scale) 

Tall Tower 

Top 
Distance Above 

Level Three 

89 0
1 (0.00 ") 

90 51 (0.25") 
91 10' (0.50") 
87 15' (0.75") 
88 20' (t .00") 

--- ---- -~ - ~- ---- -- -----~ 

• Indicates Tap Location 

124 123 122 

99 100 101 

Elevation 
Full Scale Top 

Distance Below Elevation 
Level Three Full Scale 

404.5' 109 0' (0.00" ) 404.5' 
409.5' 110 5' {0.25"J 399.5 1 

4 14.5' II I 10' (0.50" ) 394.5' 
419.5 1 112 15' (0.75" ) 389.5' 
424.5' 113 20' (1.00 11

) 384 .. 5' 
114 25' (I .2511

) 379.5' 
Figure 20. Pressure Tap Locations 
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Mullion Locations 
(Not To Scale) 

Tall Tower 

Top 
Distance Above 

Level Fouf 

134 0' (0.00") 
135 5' ( 0.25") 
136 10' (0.50") 
132 15' (0.75") 
133 20' ( 1.00") 

• Indicates Tap Location 

166 165 164 

143 144 145 

Elevation 
Full Scale Top 

Distance Above Elevation 
Level Five Full Scale 

308.5 1 152 0' ( O.OOtl) 308.5' 
313.5' 153 5' ( 0.25") 313.5 1 

318.5' 154 10' (0.50" ) 318.5' 
323.5' 155 15' (0.75") 323.5 1 

328.5' ~ __ 156 20' ( I .00") 328.5 1 

157 25' ( I .25 11
) 333.5' 

Figure 2p. Pressure Tap Locations 
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Mullion Locations 
(Not To Scale) 

Tall Tower 

Tap 
Distance Above 

Level F'ive 

175 O· (0.00") 
176 5' (0.25") 
177 1 O· ( 0.5 0" ) 
173 15'(0.75") 
174 20'( 1.00") 

• Indicates Tap Location 

197 196195 

185 

Elevation 
Full Scale Tap 

Distance Above Elevation ! 
Level Five Full Scale I 

212.5' 182 0 1 (0.00") 21 2.5' 
217.5' 183 5' (0.25") 217.5' 
222.5' 184 I O· (0.5011

) 222.5' 
227.5' i 185 15' (0.75") 227.5' 
232.5' i 186 20' ( 1.00") 232.5' 

187 25' ( 1.25") 237.5' 

Figure 2q. Pressure Tap Locations 
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Figure 3. Completed Model Installed in the Wind Tunnel 
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Figure 4. Pressure Switch Installed in the Model 
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Figure 6. Plaza Velocity Measurement Locations 
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18.~------------~---------------+---------------T----------~--~ 

la~-----------+------------4---------~~+------------' 

14~------------~--------------~---------------+--------------, 

12.~------------~~-------------+---------------T--------------~ 

n=0.43 

3. 5. 6. 

Figure 7. Typical Hot Wire Calibration 
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Figure Sa. Mean Velocity Profile Approaching the Model 
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Figure Sh. Mean Velocity Profile Approaching the Model 
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Figure 9. Turbulence Intensity Profiles 
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Figure 10. Mean Velocity and TU!'bulence Intensity at Podilll Site 2 
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Figure 12. Mean Velocity and Turbulence Intensity at Podium Site 4 
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APPENDIX A 

PRESSURE DATA 

Notes--

I. Pressure coefficients are defined in section 4.3 

Pressure tap designation is explained in Figure 2 



WIND ENGINEFRING STUDY OF THF ~F~AISSANC~ C~~TFA 
UNIFOR~ UPSTREAM AOUAHNFSS 

CENTER ~UIL(,,\IN(:j 

WINO DIRECTION 0 

PRESSURE MEA'N RMS MA)(r~Ut04 ~rNIMuM PPF<;StJRF M~:4"1 AMS MA)(Io.tUM Io4HITMllo.t 
TAP PRESSURE PRESSURE PRESSURE PRF.'S5URE TAP PRF.'5SUAF PAfSSUAF PAFSC:;URF PtlFSSIIRF 

NUMBER COEFFt~IENr COEFFICIENT COEFFICIENT COEFFICIENT NU"'~FR COEFFICTFNT r:OFFFJ("IE~IT COFFFJCIF~T COF.FFICJENT 
1 -.478 .035 -.354 -.654 :H .52::i .11'- .'129 • }l:;q 

2 -0.000 -0.000 -0.000 -0.000 18 ... 4~O .111 -.122 -.967 
3 -1.514 .124 -.987 -1.Q57 19 -1.OA? .?52 -.297 -l.7QR 
4 -.650 .079 .... 251 -.942 40 -.452 .163 .... 0.:,1 -1.310 
5 -.761 .106 -.360 -1.157 41 -.'1154 .142 .0.,5 -1.37~ 

6 -.361 .060 -.166 -.599 42 ".29~ • lOr:, .307 -.922 
7 .101 .106 .453 -.292 43 -.2S7 .091 .172 -.R1::i 
8 -.923 .175 -.515 -1.460 44 -.(1)9 .091 .174 -.732 
9 -.849 .247 -.348 -1.607 45 -.320 .)4,) .144 -1.2'11\:; 

10 -.510 .133 -.088 -1.216 46 -.34Q .l'i~ .211 -1 .. 262 
11 -.473 .109 -.164 -.990 47 .447 .1 ?O .922 .ocq 
12 .... 432 .088 -.161 -.R91 4R -.541 .09A -.24A -.9')1 
13 -.425 .040 -.320 -.564 49 -1.0QA .IA? -.39~ -1.74] 
14 .... 428 .077 -.225 -.709 ')0 -.422 .136 -.116 -1.I A7 
IS -.445 .093 -.211 -.956 "1 .... 301 .103 .O?,~ -1.017 ..... 
16 -0.000 -0.000 -0.000 -0.000 "? -.27$). .ow~ .017 -.174 N 

tIiI 

17 .290 .096 .596 -.135 53 -.231:i .06<) .1~R -.(-.~7 

18 -.919 .169 -.446 -1.423 54 -.251 .06<) .027 -.110<) 
19 -1.034 .280 -.314 -1.794 55 -.21011 .0<)4 .071 -.947 
20 -.590 .200 -.091 -1.4::\7 Cifl -.?~" .10A .154 -.A4S:; 
21 -.488 .146 -.089 -1.110 ')7 .260 .122 .119 -.13" 
22 -.419 .082 -.19ft -.905 '5R -.4Hl .093 -.I~C; -.AI:\4 
23 .... 406 .084 -.198 -.RRI ~<) -.971 .11)3 -.'565 -1.,)~6 

24 -.405 .086 -.125 -.976 60 .... 404 .1O~ -.1C;7 _."1," 
25 -.453 .133 -.170 -1.817 61 -.?70 .OSH -.O6~ -.6RP 
26 -.479 .150 -.109 -1.866 "'2 -0.000 -0.000 -0.000 -0.000 
27 .529 .114 .874 .149 ~3 -.731 .0'5~ -.04') -.471 
28 -.628 .110 -.249 -1.188 h4 -.247 .050 -.013 -.430 
29 -1.229 .246 -.224 -1.944 65 -.21)0 .ORI .010 -.77Q 
30 -.475 .153 -.028 -1.1RO 6~ -.010 .OflO .176 -.3-'1 
31 .... 406 .122 -.016 -1.062 fl1 -0.000 -0.000 -0.000 -0.000 
32 .... 358 .096 .174 -.R"5 nA -.3~n .091 .02'5 -.114 
33 -.321 .091 .120 .... n8 69 -0.000 -a.aon -0.000 "'0.000 
34 -.331 .092 .185 -.841 70 .0 iO .OH') .307 -.304 
35 -.404 .141 .130 -1.228 71 -0.000 -0.000 -f).000 "'0.00(1 
36 -.413 .143 .161 -1.191 12 .161 .107 .'H3 -.1~0 



WINO fNGINEF.RING STUOY OF THE REN"I<;C;ANCE CFt-ITFR 
UNIFORM UPSTREAM ROUGHNESS 

CENTER BUILOING 
WINO OIRECTION 10 

PRESSURE MEAN RMS MAXIMUM MINIMUM PRf'SSURE MEAN RHS MAXIMUl4 MINIuUM 
TAP PRESSURE PRESSURE PRESSURE PRF;SSURE TAP PRESSURf PRESSURE PRf'S5URE PRESSURE 

NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMf4fw COEFFICIFNT COEFFICIENT COfFFICIF.NT COEFFICTENT 
1 -.506 .035 -.392 -."27 37 .331 .258 1.0;?! -.692 
2 -0.000 -0.000 -0.000 -0.000 ::\8 -.407 .154 .290 -.9~? 
3 -1.505 .116 ... <H2 -1.822 39 -1.217 .225 -.422 -1.q~~ 
4 -.657 .098 -.295 -1.011 ,+0 -.520 .178 -.097 -t.3~~ 
5 -.990 .131 -.489 -1.454 41 -.34P .098 -.079 -1.001 
6 -.437 .064 -.247 -.708 4? -.330 .093 .008 -.904 
7 -.303 .113 .078 -.723 43 -.283 .080 .252 -.6f)2 
8 -1.066 .247 -.524 -1.751 44 -.29q .076 .038 -."39 
9 -.796 .251 -.219 -1.795 45 -.356 .124 .069 -.9A1 

10 -.579 .161 -.049 -1.564 46 -.373 .13C:; .173 -1.01,0 
11 -.519 .104 -.223 -.942 47 .3t-A .20F. .926 -.7?A 
12 -.470 .080 -.272 -.'r94 48 -.502 .161 .708 .... 964 
13 -.461 .077 -.265 -.761 49 -1.lk9 .200 -.436 -l.B?O 
14 -.463 .077 -.268 .... 733 50 -.479 .1SA -.1')2 -1.222 
IS -.487 .088 -.258 -.926 '51 -.313 .073 -.OiB -.B~O 
16 -.518 .104 -.241 -1.062 52 -.30e; .nao • 007 -.656 

.... 
tv 

17 .089 .181 .688 .... 771 53 -.260 .068 .031 -.626 
.,.. 

18 -.952 .164 -.354 -1.510 54 -.27A .067 .013 -.5A2 
19 -1.073 .280 -.358 -1.984 55 -.301 .093 .065 -.771 
20 -.703 .243 -.055 -1.903 56 -.316 .10":1 .]23 -.753 
21 -.586 .174 -.111 -1.511 &)7 .241 .153 .764 -.306 
22 -.491 .102 -.247 -.908 58 -.529 .103 -.066 .... 929 
23 -.466 .101 -.151 -1.235 S9 -1.01A .166 -.577 -1.726 
24 -.467 .101 -.111 -1.136 60 -.4?~ .111 .... 141 -.956 
25 -.549 .183 -.172 -1.860 61 -.2~p .057 -.062 -.523 
26 -.563 .183 -.103 -1.802 "2 -0.000 -0.000 -0.000 -0.000 
21 .335 .248 1.084 -.523 "3 -.244 .Os? .041 -.446 
28 .... 477 .150 .165 -1.091 64 -.2';7 .049 -.007 -.485 
29 -1.362 .224 -.651 -2.080 65 -.260 .071 .078 -.142 
30 -.654 .233 -.176 -1.829 66 -.016 .053 .165 -.368 
31 -.421 .098 -.113 -.986 67 -0.000 -0.000 -0.000 -0.000 
32 -.41.1 .093 -.133 -.908 £'8 -.351 .086 .007 -.689 
33 -.369 .079 -.041 -.849 69 -0.000 -0.000 -0.000 -0.000 
34 -.386 .082 -.047 -.871 70 .069 .091 .437 -.243 
35 .... 424 .128 .016 -1.158 71 -0.000 -0.000 -0.000 -0.000 
36 -.448 .152 .016 -1.248 72 .126 .138 .627 -.375 



WINO ENAINEFRINA ~TUDV O~ THE QENAI~5ANCF CF~TFR 
UNIFORM UPSTREAM ROUBHNFSS 

CENTEQ RUIlOING 
WIt-fD DIRECT ION ?O 

PRESSURE MEAN RMS MAXIMUM M I"H MUM PRFSSURE MFAN RMS ~4AXtMUM MINTMUM 
TAP PRESSURE PRESSURE PRESSUIoiF PRF~SLlRE Tap PRF.:~5IJPF PRFSSURF pRES SURF PRFSSURE 

NUMRER COEFFICIENT COEFFICIENT COEFFICIENT r:OEFFTCIE"IT t~LH~RF.R COEFFJCJFll.IT Cf')F:FF IC I Ff\JT COFFFICIEt"T COFFFTCIENT 
1 -.'530 .033 -.419 -.124 37 -.13~ .219 .6~1 -.~96 
2 -0.000 ... 0.000 -0.000 -0.000 l8 -.415 .249 .511) -1.561 
3 -1.505 .112 -1.016 -1.A83 39 -.899 .IA5 -.310 -1.533 
4 -.764 .131 .... 2~2 -1.?12 40 -.459 .128 -.094 -1.121 
5 -1.195 .139 -.601 -1.629 41 -.371 .084 -.057 -.746 
6 -.534 .093 -.255 -.994 42 -.325 .074 -.028 -.122 
7 -.774 .140 -.309 -1.325 43 -.271 .066 -.027 -.5'54 
8 -1.235 .337 -.594 -2.141 44 -.2A4 .061 -.046 -.554 
9 -.838 .267 -.177 -1.929 45 -.301 .112 .137 -1.31'5 

10 -.614 .191 -.137 -1.648 46 -.323 .126 .054 -1.129 
11 -.519 .094 -.228 -.869 47 -.003 .209 .668 -.815 
12 -.470 .065 -.298 -.722 48 -.33~ .177 .575 -1.000 
13 -.450 .059 -.289 -.687 49 -.97f-. .179 -.439 -1.5A4 
14 .,.447 .060 -.273 -.682 50 -.48;> .124 -.132 -1.O!:)1 
15 -.469 .064 -.279 -.f>95 '51 -.341 .07, -.095 -.128 
16 -.489 • 074 -.269 -.79B 52 -.341 .07A -.031 -.745 .... 

tv 
11 -.616 .253 .426 -1.738 53 -.27(-' .060 .030 -.480 VI 

18 -1.188 .246 -.272 -;>.245 54 -.292 .05~ -.004 -.'5::n 
19 -1.204 .255 -.329 -2.065 '55 -.307 .08'5 .110 -1.0]C; 
20 -.763 .262 -.048 -2.196 56 -.328 .101 0.000 -.778 
21 -.602 .185 -.064 -1.'501 S7 .21S .169 .798 -.308 
22 -.490 .090 -.269 -.869 58 -.427 .134 .12~ -.8';0 
23 -.463 .084 -.189 -.931 ';9 -1.013 .146 -.507 -1.456 
24 -.469 .085 -.184 -.Q61 60 -.473 .115 -.218 -.9BO 
25 -.490 .118 -.221 -1.335 f-.l -.312 .057 -.107 -.6;>'5 
26 -.515 .131 -.120 -1.3f-.7 "'2 -0.000 -0.000 -0.000 "'0.000 
27 -.412 .251 .516 -1.325 63 -.213 .046 -.056 -.461 
28 -.170 .252 .258 -1.541 64 -.284 .045 -.105 -.464 
29 -.864 .233 -.266 -1.7Q9 65 -.28? .064 -.033 -.6~1 
30 -.477 .152 -.031 -1.102 66 -.02Q .050 .111 .... 272 
31 -.424 .091 -.087 -.896 67 -o.noo -0.000 -0.000 -0.000 
32 -.376 .077 -.010 -.899 68 -.3'54 .OAA -.0?3 -.682 
33 -.316 .011 .031 -.721 69 -0.000 -0.000 -0.000 -0.000 
34 -.325 .069 .040 -.729 70 .012 .095 .463 -.373 
35 .... 338 .099 .077 -.946 71 -0.000 -0.000 -0.000 -0.000 
36 -.361 .114 .... 010 -.8A6 72 .10e; .171 .771 -.4R7 



WINO EN~INF.~RINr, 5TUOY OF THF Pf~AI~~ANCE CF~T~P 
UNIFORM UPSTREAM QOUGHNf5S 

CH~TER ~UrLOIN(:; 
WINO DIRECTION 30 

PRESSURE MEAN RMS MAXI~U-" ~tNIMU~ PRFI;)SURE t.tFA'" PMS t.tA1rt.tUM MTNT~lJM 

TAP PRESSLIRE PRESSURE PRESSuwE PRF.SSU~F. TAP PR!=:S<;U~F PPFSC;IIR~ PPFSSlIPF PIJ~C;SIl~F 

NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFTCIF.NT NUMAER COEFFICtFNT r;n~FF lCJF'I\IT CnFFFJctH1T COFFF Jr'tFt-IT 
1 -.534 .034 -.431 -.653 37 -.437 .?~Q .SH7 -1.4Ql 
2 -0.000 -0.000 -0.000 -0.000 ,p -.c;9R .?~C::; .31? -1.~f.4 

3 -1.510 .119 -1.079 .. 1.909 39 -.AQ1 .15~ -.?10 -1.'+94 
4 -.771 .131 -.2b9 -1.?c;7 40 ".'SIC:; • 1?5 -.14'l -1.14" 
5 -1.184 .141 -.590 -1.f>08 41 -.4]c.. .090 -.100 -.~c;,7 

6 -.527 .093 -.279 -.967 4? -.3"'~ .07,., -.0.,,,, -.,.,AO 
7 -.113 .13A -.326 -1.241 43 -.?Qf, .064 -.017 -.~jI:,,~ 

A -1.238 .327 -.575 -2.274 44 -.311 .OSR -.01',1 -.~4? 

9 -.771 .223 -.205 -1.706 415 -.314 .Ok4 -.010 -.891 
10 -.615 .164 -.175 -2.220 46 -.329 .10t.l • 11 ~o -.(.Jon 
11 -.545 .082 -.282 .... e25 47 -.2S? .1"'0 .37A -1.00? 
12 -.512 .061 -.31A -.733 4A -.3~1 .24? .5l0 -t.??? 
13 -.500 .059 -.274 -.173 49 -.17f. .1 C::;~ -.?:i9 -1.7.9:;\ 
14 -.493 .060 -.272 -.744 SO -.56? .147 -.1~5 -1.?~9 
15 -.521 .064 -.287 -.763 C:;l -.lA9 .074 -.)40 -.741 ...... 
16 -.533 .06R -.278 .... 808 C::;2 -.3"1 .O~~ -.114 -.714 N 

17 -1.222 .269 -.0$)3 -2.090 C::;3 -.300 .050 -.ocH -.510 
c-

18 -1.551 .294 -.550 -2.662 C::;4 -.30Q .oc..o -.113 -.~?9 

19 -1.203 .296 -.087 -2.221 ~5 -.31'3 .067 -.Ol~ -.71f.. 
20 -.847 .303 ".Ob8 -2.632 156 -.3.?3 .090 -.031 -.~::I1Oi 

21 -.644 .183 -.040 -1.558 157 .030 .174 .1.?1 -.C;$!? 
22 -.li21 .091 -.261 -.Q05 58 -.?16 .11~ • ~'!l _. AC::,) 
23 -.500 .089 -.239 -.A71 C::;9 -.R9R .13f4 -.347 -1.41 k 

24 -.504 .089 -.234 -.R54 1,0 -.524 .12" -.230 -.Q91 
25 -.526 .124 .... 205 -1.317 "'1 -.3'+0 .0"'0 -.115 -.:;A4 
26 -.531 .131 -.066 -1.220 62 -0.000 -0.000 -0.000 -O.OOc) 
27 -1.067 .228 -.033 -1.816 63 -.2en .O4;? -.lIA -.4~Q 

28 -1.175 .189 -.249 -1.935 ,.,4 -.10r:, .041 -.117 -.c'l~ 

29 -.792 .196 -.221 -1.644 .;5 -.304 .049 -.0'111 -.'-'Q7 
30 -.494 .138 -.031 -1.267 66 -.037 .047 .1 ?l -.?r:,c; 
31 -.495 .108 -.081 -.945 67 -0.000 -0.000 -0.000 -0.000 
32 -.408 .083 -.061 -.751 €If' -.341 .OM~ .il4*, -.c;q1 
33 -.350 .07" -.003 -.700 ~9 -0.000 -0.000 -o.ono -0.000 
34 -.354 .073 -.100 -.&33 70 -.18(1 .103 .21i? -.~;;>o 

35 -.377 .109 .051 -1.225 71 -0.000 -0.000 -0.000 -o.non 
36 -.400 .1l8 .034 -1.085 72 -.13:1 .171 .543 -.!,-q4 



WINn ENGINEERING ~TUOY OF TH~ PENAI~SANCE CFNTFR 
UNIFORM UPSTPFA~ ROUGHN~SS 

CENTER RUILI')ING 
wp·.Jf) OIRtCTIO~1 40 

PRESSURE MEAN RMS M~XIMUM MINIMUM PRFSSURF.: MF4N RMC:; M4 X I ""U'A M T t-I J MUM 
TAP PRESSURE PRESSURE PRfSSUWE PRFSSUWE TAP PRF.SSURF PRESSURF PRfSSlIPF PPFSSliRE 

NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NU~~FR COEFFtCTFNT COFFF t C H't-'T COfFFICIFNT COFFFICTft-n 
1 -.C;5Q .051 -.409 -.Q22 :H -.651 .37" .hH7 -;>.O~7 

2 -0.000 -0.000 -0.000 -0.000 lA -.1,13 .2"6 .3Qf, -1.476 
3 -1.238 .111 -.679 -1.56C; 19 -.6C,P .148 - .134 -J.?r:;7 
4 -1.19A .139 -.450 -1.&;38 40 -.50S .04? -.?Of> -.~9~ 

5 -1.338 .133 -.592 -1.143 41 -.406 .0~4 -.?19 _.I'I~c;. 

6 -.509 .101 -.266 -1.275 42 -.37:;> .04? -.21'3 -.t;r:;" 
1 -1.649 .213 -.743 -2.209 43 -.3':)1'1 .04? -.1"," -.51.~ 
8 -1.34A .329 -.416 -2.112 44 -.3b? .039 -.1~C; -.cit7 
9 -.718 .212 -.212 -2.4A4 45 -.357 .047 -.17" -.C:;4&:, 

10 -.r:;63 .114 -.2131 -2.214 46 -.361) .ofln -.Ic,f, -.~Ofc 

11 -.r:;42 .068 -.347 -.AI1 47 -.449 .169 .2.;;.,7 -1.14>1 
12 -.1519 .053 -.369 -.750 48 -.419 .1?A .11fl -.94~ 
13 -.510 .048 -.355 -.719 49 -.52? .096 -.241 -1.OA,:) 
14 -.C;02 .049 -.339 -.130 50 -.432 .011'1 -.149 -J.OOO 
15 -.523 .052 -.361 -.146 r;1 -.371 .046 -.??fI -.Alil ...... 
16 -.531 .051 -.344 -.801 r:;? -.3'1R .03k -.214 -.490 N 

'-l 
11 -1.A59 .261 -.5A2 -?633 -;3 -.34;) .O~S -.lQ'1 -.497 
18 -1.710 .289 -.565 -2.841 r;4 -.33~ .034 -.1 Ie; -.4Al 
1q -.cHO .209 -.33A -l.cHO 'is -.340 .O~A -.?10 -.4(HI 
20 -.828 .229 -.256 -2.032 '-6 -.1'50 .04C,j -.162 -.10A 
21 -.708 .1SA -.15H -1.6C;8 c,7 -.34~ .1 'i4 .Ofl7 -1.10~ 

22 -.11)54 .079 -.29A -.c}98 r;A -.41)4 .13C, .3?" -.A"~ 
23 -.519 .06C} -.263 -.A78 "9 -.411::1 .OfI7 -.169 -.A~'" 
24 -.524 .068 -.294 -.898 60 -.413 .064 -.241 -.191:) 
25 -.523 .091 -.178 -1.r;31 61 -.31:)9 .041 -.207 -.790 
26 -.524 .100 -.169 -1.112 ft2 -0.000 -0.000 -0.000 -0.000 
21 -1.410 .269 -.072 -2.392 ;.3 -.331 .0::11 -.?~4 -.44? 
28 -1.300 .252 -.129 -2.112 64 -.311:i .031 -.241 -.4"11 
29 -.831 .111 -.253 -1.534 I)S -.33" .1)31 -.227 -.45:;> 
30 -.588 .158 -.111 -1.311 66 -.054 .O:;>~ .0;>1 -.196 
31 -.496 .096 -.1~0 -.947 "'7 -0.000 -0.000 -0.000 -0.0(1) 
32 -.444 .063 -.16A -.103 f:,~ -.'32r; .09Q .1f:,Q -.13 Q 

33 -.403 .055 -.207 -.592 69 -0.000 -o.oon -0.000 -0.000 
34 -.401 .054 -.203 -.5AS 70 -.3i?7 .134 .17A -.7C;1 
35 -.402 .Ob2 -.12q -.758 71 -o.noo -o.nno -0.000 -0.1)00 
36 -.413 .013 -.139 -.A61 72 -.362 .1211 .0*,0 -.7Q~ 



WINO ENGINEERt~A STUDY OF THE RE~AI5,A~C~ Cf~T~Q 
UNIFORM UPSTREAM ROUAHNf~S 

CENTEH AUtlOINA 
WINO DIRECTION 50 

PRESSURE fo4[AN RMS MAXIMUM MINIMUM oAE5SURF. MFAN RMS MAlClllAUM MTNTMIIM 
TAP PRFSSURE PRESSURE PRESSURE PRESSURE TAP PRESSURE PRFSSl.IAF PQr,SSUAF PQFSC;URf 

NUME'ER COEfFICIENT COEfFICIENT COE'fftCIENT COEFFICIENT NUMqF.R COEFFTCTFNT COFFFICJf~T rOFFf:"TrIfNT COfFF'JCT~~T 

1 -.602 .079 -.393 -.982 37 -1.17? .39A .228 -~.'i3? 

2 -0.000 -0.000 -0.000 -0.000 3A -.A3fl .303 .lM5 -1.770 
3 -1.024 .114 -.591 -1.334 39 -.5611 .179 .026 -J.i>4h 
4 -1.269 .121 -.583 -1.606 40 -.440 .103 -.129 -1.1~q 

5 -1.27A .125 -.155 -1.875 41 -.43? .0*,9 -.2?2 -.Ql)1 

6 -.496 .070 -.277 -.945 42 .... 413 .056 -.239 .... 710 
7 -1.866 .309 -.637 -2.602 43 -.40Q .053 -.233 -.lIl? 
8 -1.164 .352 -.367 -2.320 44 -.40A .05? -.;;49 .... C;9~ 
9 -.734 .183 -.245 -1.9A9 45 -.4IC; .060 -.2?5 -.h4? 

10 -.583 .089 -.296 -1.038 46 -.414 .0"8 -.1"2 -.A49 
11 -.565 .064 -.3ft7 -.991 47 -.957 .257 .03" -1.R3i4 
12 -.542 .052 -.393 -1.017 48 -.694 .171 -.211 -I.?33 
13 -.529 .048 -.347 .... 723 49 -.504 .119 -.156 -1.39C; 
14 -.520 .050 -.329 -.725 50 -.41? .077 -.19? -.(H9 
15 .... 538 .052 -.344 -.750 51 -.394 .04A -.?4~ -."C;~ ..... 
16 -.550 .055 -.351 -.748 S? -.391 .048 .15? -."?7 tv 

(10 

11 -2.109 .269 -1.245 .. ~.913 1:\3 -.3R9 .0411:; -.?70 -.';'il 

18 -1.220 .361 -.366 -2.596 S4 -.377 .044 -.259 -.Sc;? 
19 -.808 .183 -.253 -1.5tH '55 -.393 .0'50 -.250 -.C;~fI 

20 -.792 .170 -.321 -1.669 S6 -.401 .054 -.230 -.h}f.. 
21 -.656 .132 -.210 -1.296 '57 -.86Q .?lA -.192 -l.f,qq 

22 -.549 .070 -.246 -.954 C;A .... 5~O .140 -.lb? -1.1~6 

23 -.528 .065 -.316 -.947 59 -.45;> .099 -.154 -.99~ 

24 -.526 .061 -.304 -.962 "0 .... 396 .01,0 -.?01 -.701. 
25 -.521 .019 -.250 -.912 111 -.371 .042 -.212 .... c:;c:;? 
26 -.514 .086 -.243 -.871 f,2 -0.000 -0.000 -0.000 -0.000 
27 -1.850 .263 -.718 -2.650 63 -.356 .039 -.117 .... 'HA 
28 -1.242 .314 -.2AO -2.320 64 -.3')" .03A -.1'30 -."iOP 
29 -.750 .191 -.112 -1.568 65 -.361 .044 -.17A -.~O7 

30 -.519 .235 .105 ... 1.731 #'6 -.071 .031 .034 -.23f.. 
31 -.509 .108 -.083 -1.085 #'7 -0.000 .. 0.000 -0.000 -0.(1)0 
32 -.486 .010 -.217 -.740 68 -.237 .1;;:»') .3?1 -.619 
33 -.453 .064 -.208 -.654 69 "'0.000 -0.000 -0.000 -0.000 
34 -.439 .066 -.141 -.642 70 -.357 .1C:;~ .202 -.B7e:; 
35 -.448 .066 -.215 -.696 71 -0.000 -0.000 -0.000 -1).000 
36 -.452 .012 -.158 -.A15 72 -.643 .l:n -.IAq -l.IC;6 



WINO EN6INEFRINf, STUDY OF Tl-W RfNAIc;SA"ICf cn'TI="R 
UNIFORM UPSTREAM ROUf,HNFSS 

CFNHR ~UILOINR 
WIND DIRECTION 60 

PRESSURE MFAN R~S ~AXIMUM MINIMUM P~fC;SURF ~F:AN RMS ""A)(JMU~ M HIT ~UM 
TAP PRfSSURE PRESSURE PRESSURF PRESSURE TAP PRF<;C;UPF PRfSC:;URF PRF"SC:;URf Pr.1FC;SlJRF 

NUMAER COEFFICIENT COEFFICIENT COE'FFICIENT COEFFICIENT NUM~fR cnEFF Tr:TI="NT rnFFFTCIFNT c n F F FIr: I ~~ "I T COfFI="TCIFNT 
1 -.654 .100 -.414 -1.002 :H -1.4,,,, .441 .Of,4 -?qO~ 

2 -0.000 -0.000 -0.000 -0.000 38 -.Q4C; .3St- .778 -?.'''h 
3 -.823 .094 -.481 -1.208 19 -."'17 .2?7 -.037 -1.5?~ 

4 -1.182 .129 -.64~ -1.608 40 -.4~? .137 -.145 -l.??'"i 
5 -1.142 .138 -.763 -1.747 41 -.462 .o,:n -.If,q -.cHo 
6 -.506 .062 -.292 -.817 42 -.441 .06A -.230 -.77~ 

7 -1.682 .308 -.424 -2.625 43 -.433 .06S -.1 qA -."'71 
8 -.q01 .199 -.369 -1.673 44 -.431 .Oh4 -.OkQ -.fo.f," 
9 -.66q .129 -.337 -1.419 45 -.444 .07e; -.14.3 -.>l4? 

10 -.588 .07'5 -.31A -1.21A 46 -.439 .MB -.11t- -.QF,l 
11 -.'566 .057 -.371 -.870 47 -1.234 .3(14 -.113 -~.4C;~ 

12 -.557 .0~2 -.408 -.812 48 -.712 .207 -.014 -1.7Q" 
13 -.546 .04q -.394 -.788 49 -.521 .162 -.OS4 -1.111:; 
14 -.534 .050 -.356 -.794 50 -.424 .106 -.14Q -I.,t:;? 
15 -.552 .051 -.3ql -.836 51 -.411 .Oh3 -.1<:;3 -.7R4 ....... 
16 -.569 .057 -.3q6 -.856 52 -.41f. .0f,I -.235 -.~41 N 

\0 

17 -1.944 .318 -.445 -2.730 'i3 -.401 .0Sq - .. 231 -.~lA 

18 -.840 .192 -.262 -1.983 ,4 -.187 .060 -:221 -.f-?l 

19 -.767 .154 -.322 -1.551 55 -.41? .06Q -.737 -.7r.;P. 
20 -.752 .146 -.333 -1.586 56 -.42(1 .07? -.lq7 -.7?4 
21 -.643 .106 -.357 -1.252 C;7 -.71A .249 -.1A4 -I.71R 
22 -.569 .073 -.33q -1.0QQ CiA -.t:;3? .1 Cit- -.14'; -1.3f,Q 
23 -.555 .070 -.308 -1.058 ,Q -.,01 .11 c; -.109 -1.7"3 
24 -.556 .071 -.322 -1.019 ,,0 -.420 .Ofo.4 -.13f, -. 7?·~ 
25 -.557 .087 -.238 -1.022 Al -.389 .0'11 -.227 -.1:-11 
26 -.553 .095 -.206 -1.082 62 -0.000 -0.000 -0.000 -0.000 
27 -2.0&7 .311 -.193 -2.903 63 -.357 .O.,F, -.200 -.60? 
28 -1.258 .338 -.245 -2.525 64 -.357 .05':; -.190 -.t:;q4 
29 -.810 .206 -.189 -1.711 6t:; -.367 .06? -.IQ6 -.6 Q f, 

30 -.703 .25Q .001 -1.810 66 -.071 .04? .045 -.?Rf, 
31 -.585 .137 -.18Q -1.347 67 -0.000 -0.000 -0.000 -0.000 
32 -.510 .090 -.184 -1.102 68 -.100 .121:, .3?7 -.604 
33 -.477 .071 -.170 -.751 69 -0.000 -0.000 -0.000 -().ooo 
34 -.462 .073 -.180 -.744 70 -.507 .lA7 .074 -l.OR? 
35 -.470 .076 -.180 -.757 71 -0.000 -0.000 -0.000 -0.000 
36 -.473 .OA1 -.180 -.R31 72 -.~O? .125 -.1f'l7 -.q9? 



WINO ENGINEF~ING STUDY OF THE QfNAIS~ANCE CF~TFQ 
UNIFORM UPSTUEAM POURHNESS 

CENTER RUILDINR 
WINO DIRECTION 70 

PRESSURE .-FAN R'-S MAXt.-U.- MINlfl4Uf14 PPESSURE ~FAN R'-S MAll I~IJu fo1YMYMI/M 

UP PRESSURE PRESSURE PRESSURE PRESSURE TAP PRF";SURF PRESSURE PQFSC;UPF PUFSSU&.:lF: 
NUM~ER COEFFICIENT COEFFICIENT COFFFICIENl' COt::FFICIENT NUMAFR COEFFICTFNT COFFFJCtENT C(lfF~ICIFNT rOFFFIctFNT 

1 -.759 .101 -.425 -).061 17 -1.629 .39? -.303 -;;t.IH? 
2 -0.000 -0.000 -0.000 -0.000 38 -.867 .355 .044 -2.r:;lO 
3 .... 749 .090 -.410 -1.062 19 -.59P .23Q .'H~ -1.1,41:; 
4 -1.087 .128 -.693 -1.571 40 -.~OP .163 -.0")1 -J.c;"O 
5 -1.036 .120 -.663 -1.536 41 -.';17 .11~ -.O,.e; -1.4C:;? 
6 -.557 .065 -.354 .... 791 42 -.531 .ll~ .044 -).40f;l 
7 "'1.389 .346 -.280 -2.235 43 -."'10 .104 -.209 -).0,.(' 
8 -.740 .156 -.331 -1.615 44 -.503 .100 -.2;" -.qr:;7 
9 -.601 .100 -.246 -1.369 45 -.531 .132 -.17~ -1.479 

10 -.5'51 .059 -.338 -.875 46 -.525 .137 -.OtH -1.1:\94 
11 -.561 .049 -.380 -.789 47 -.9214 .374 -.220 -?13c" 
12 -.568 .049 -.377 -.776 48 -.529 .1~" -.152 -1.347 
13 -.564 .047 -.347 -.772 49 -.491 .144 -.102 -1."'1,0 
14 -.549 .049 -.320 -.778 e:;0 -.411 .096 .0")0 -.99) 
15 -.568 .051 -.310 -.A97 51 -.467 .112 .03f, -.944 
16 -.596 • 057 -.346 -.9?0 52 -."'21 .123 -.)91 -1.17? 

..... 
~ 

17 -1.570 .408 .... 341 -2.806 ';3 -.46~ .091, -.?"O -l.O~C:; 
0 

18 .... 719 .161 -.265 -1.519 C;4 -.44:;1 .0Cjl -.104 -.91"" 
19 -.713 .147 -.348 -1.496 55 -.481 .124 -.IAP -1.49'" 
20 -.681 .125 -.327 -1.324 C;6 -.486 .134 -.llA -1.431 
21 -.631 .086 -.36A -1.192 C;7 -.1:)9P .219 -.212 -1.7PI1 
22 -.593 .080 -.378 -1.368 e:;a -.497 .I4e:; -.) ?C; -1.219 
23 .... 587 .072 -.368 -1.131 ')9 -.496 .111:) -.II? -1.274 
24 -.587 .072 -.390 -1.055 (,0 -.41" .075 -.lfo6 -.79c) 
25 -.587 .086 -.344 -1.072 "1 -.3~7 .079 -.OA~ -.74C:; 
26 -.596 .100 -.256 -1.135 "2 -0.000 -0.000 -O.AOO -o.oon 
27 -1.911 .382 -.425 -2.912 63 -.31" .091:) -.124 -.RF,C:; 

28 -.935 .344 -.250 -2.419 64 -.37) .090 -.040 -.74'5 
29 -.760 .225 -.215 -1.943 65 -.422 .114 -.155 -.971 
30 -.708 .224 .013 -1.A22 66 -.101 .074 .O~2 -.42A 
31 -.632 .130 .270 -1.401 67 -o.oon -o.noo -0.000 -0.000 
32 -.595 .114 -.225 -1.345 68 -.OJtl .121 .384 -.4q? 
33 -.549 .092 -.208 -1.138 (,9 -0.000 -0.000 -0.000 -n.OI}(I 
34 -.529 .094 -.192 -1.135 10 -.615 .1f4~ -.Oll! -1.16] 
35 -.538 .100 -.230 -1.11 9 11 -0.000 -0.000 -o.ono -0.000 

36 -.537 .102 -.161' -1.096 72 -.4~4 .IIA -.IP5 -J.079 



~INO ENGINEERINA STUDY OF THE RFNAIS5ANCF CF~TFP 
UNIFnR~ UPSTREAM AnU~~NF~S 

CF~HER RUIUHNA 
WINO DIREr.TION 80 

PRESSURE t-tF.'AN RMS MAXIMUM MINIMU~ PRFSC;URE ~FAN R~·C; t-'A X I t~II~4 MT~IJMUM 

TAP PRESSURE PRESSURE PRESSURE PRFSSURE TAP PPFSSUPf:" iJRFC;SIJRF PPFC;C;II~F ppr:S<;IIj../!=" 
NUMAER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NU~qfR COEFFTCTI='NT COFI='"FlCJHIT cnFFFTCII='t.H COFFFlr.JFNT 

1 -.748 .097 -.425 -1.184 17 -.78f, .307 -.12? -?3A3 
2 .. 0.000 -0.000 -0.000 -0.000 18 -.47} .15f! -.0':;3 -1.21A 
3 -.712 .100 -.302 -1.039 39 -.450 .1O~ -.O~l -J.09f, 
4 -1.050 .118 -.628 -1.472 40 -.414 .01., -.lR? -.~Fl3 

5 -.989 .113 -.65A -1.491 41 -.573 .101 -.071 -l.O~n 

6 -.582 .078 -.343 -1.013 42 -.706 .232 .251 -1.t'4f' 
7 -.907 .259 -.313 -1.952 43 -.Al? .19Q .391 -l.~Q? 

8 -.632 .117 ".361 -1.254 44 -.1 cH .11&; -.099 -1 • '511 
9 -.568 .080 -.263 -.9RO 45 -.944 .277 .103 -?4AO 

10 -.545 .061 -.292 -.Q44 46 -1.02? .'329 .417 -?C;"'4 
11 -.596 .064 -.349 -.869 41 -.3~4 .103 -.11)1 -1.::\'=;] 
12 -.586 .059 -.384 -.825 48 -.366 .069 -.132 -.AIF, 
13 -.571 .054 -.382 -.186 49 -.397 .010 -.lAA -.AAQ 
14 -.552 .056 -.345 -.769 50 -.444 .Ok? -.172 -.9':;4 
15 -.571 .062 -.351 -.809 51 -.497 .086 -.2.,1 -.904 
16 -.617 .079 -.348 -1.112 .,2 -.401 .164 .l26 -l.lAl 

...... 
~ 

17 -1.119 .363 -.215 -2.278 53 -.414 .16C:; .264 -1.0t;4 ...... 

18 -.664 .166 -.247 -1.710 54 ·.410 .14q .OR6 -1.050 
19 -.646 .113 -.362 -1.329 55 -.563 .190 -.009 -1.C:;C;~ 
20 -.610 .082 -.246 -.952 56 -.'iH3 .247 .293 -1.61? 
21 -.650 .120 -.174 -1.498 57 -.3C;O .064 -.]41 -.'i4&; 
22 -.625 .109 -.306 -1.506 SA -.33C; .o.,? -.111 -.5Q", 
23 -.617 .094 -.329 -1.258 59 - •. HF, .054 -.lHO -.602 
24 -.613 .093 -.332 -1.254 60 -.439 .07::\ -.132 -.744 
25 -.626 .097 -.221 -1.297 61 -.46C:; .01f> -.1~0 -.7AO 
26 -.655 .111 -.205 -1.418 62 -0.000 -0.000 -0.000 -0.000 
27 -1.007 .366 -.21A -2.238 63 -.3R6 .14C::; .214 -.C)Q6 
28 -.594 .171 -.21A -1.631 64 -.394 .12? -.001 -.R7Q 
29 -.598 .14A -.273 -1.539 65 -.461 .146 .10A -l.l?q 
30 -.580 .097 .112 -1.136 66 -.161 .] 21 .214 -.7}0 
31 -.733 .137 -.108 -1.408 61 -0.000 -0.000 -0.000 -0.000 
32 -.748 .152 -.108 -1.751 68 -.1?4 .11" .309 -.C::;10 
33 -.706 .126 -.353 -1.645 64 -0.000 -0.000 -0.000 -o.OOu 
34 -.685 .122 -.343 -1.626 70 -.F,O? .113 -.1 "4 -. 9A'~ 
35 -.716 .134 -.319 -1.556 71 -0.000 -0.000 -0.000 -0.01)0 
36 -.720 .135 -.361 -1.628 72 -.34fo .O'iS -.1('5 -."IF. 



WINO ENGINEERING STUDY OF THF QENAI~~ANCF CF~T~P 
UNIFORM UPSTPEA~ QOUGHNE~~ 

CfNTEP RUn OING 
WINO OIPECTION 90 

PRESSUPE MEAN R-..S MlXIMUM MJNIt4UII4 PRfSSUPF ~FAN ~MC:; MAXtMU'A MTt\lJMlIM 
TAP PRESSURE PRESSURE PQF~SU~F PRr::SSURE TAP PPJ:S~lIRF PRFc:;c:;tJR~ PQfSC;UPI=" PRI="5~URE 

NU-"RER COEFFICIENT COEFFICIENT COEFFICIENT COE~FICIF.NT NUMRFR COEFFICJfNT CO~FFrCJHIT COFFFJCIFt\lT COFFFICIF."'T 
1 -.784 .100 -.396 -1.362 37 -.4"? .196 .036 -1.51A 
2 0.000 -0.000 -0.000 -0.000 3R -.345 .140 .on~ -1. PI, 
3 -.64A .116 -.171 -1.107 ~9 -.37C; .10P .0f,C; -.933 
4 -1.132 .15 .. -.656 -1.6"5 40 -.4Sq .1C;4 -.019 -1.457 
S -1.107 .144 -.~49 -1.619 41 -.6~0 • P-iC; -.110 -1.277 
6 -.774 .16A -.403 -1.549 42 -.330 .?54 .c;n -J.2C;? 
7 -.695 .182 -.119 -1.871 43 -.54" .293 .833 -J.C;7f:-
8 -.570 .120 -.213 -1.265 44 -.59? .?30 .?~f, -1.411 
9 -.549 .095 -.263 -1.079 45 -.73" .2AA .197 -1.Q17 

10 -."18 .115 -.174 -1.190 46 -.A31) .41" .')87 -?17" 
11 -.781 .173 -.078 -1.639 47 -.2Ri? .07f, -.016 -.70~ 

12 -.746 .148 -.383 -1.602 4H -.?9Q .0"'7 -.017 -.6Q~ 

13 -.688 .108 -.394 -1.264 49 -.34:- .078 .07? -.~31 

14 -."54 .107 -.345 -1.259 50 -.426 .120 -.107 -1.001 
15 -.649 .116 -.308 -1.176 ~1 -.600 • III -.21? -].100 ..... 
16 -.831 • 202 -.350 -1.985 C,2 -.300 .144 .143 -.741 va 

IV 
17 -.815 .253 -.191 -2.045 C;3 -.29Q .143 .43~ -.An,.. 
18 -.607 .187 -.114 -1.700 5,. -.30P .12f:- .191 -.7;;»1 
19 -.598 .123 -.200 -1.166 C;5 -.361 .130 .n4 -.944 
20 -.699 .197 -.053 -1.832 ';6 -.334 .1 C;f, .?~5 -.Q60 
21 -.846 .257 -.043 -1.989 '51 -.31n .060 -.127 -.5~7 

22 -.904 .243 .263 -1.953 5e -.10C; .0')1 -.132 -.510 
23 -.A77 .197 -.353 -1.860 C;9 -.337 .01:,£1 -.155 -.616 
24 -.868 .184 -.371 -1.636 "0 -.454 .101 -.212 -.R41 
25 -.874 .207 -.216 -1.860 61 -.611 .11e; -.250 -1.117 
26 -1.125 .311 -.374 -2.948 62 -0.001) -0.000 -0.000 -(J.OOO 
27 -.594 .229 .040 -1.621 "3 -.21F. .12Q .390 -.c:;,9'" 
28 -.484 .169 -.036 -1.786 "4 -.i?45 .104 .197 -.61" 
29 -.476 .139 .033 -1.281 65 -.311 .11 ? .214 -.7A? 
30 -.534 .165 .088 -1.236 "6 .019 .114 .31'.7 -.SA4 
31 -.724 .216 .013 -1.477 67 -0.000 -0.000 -0.000 -0.000 
32 -.857 .313 .357 -1.979 10.(, -.14~ .070 .209 -.43A 
33 -.868 .232 .266 -1.881 69 -0.000 -0.000 -0.000 -0.000 
34 -.824 .211 .214 -1.659 70 -.561 .Of\? -.I~O -.R79 
35 -.901 .243 -.047 -2.283 71 -0.000 -0.000 -11.000 -0.000 
36 -.941 .244 .134 -2.378 72 -.303 • os,.. - .O_~9 -."'4Q 



WIND FNGINEE~INa STUDY OF T~E PE~AISSA~CF C~~TFg 
UNIFORM UPSTREAM POUG~NF.SS 

CENTE~ FWYLnlNfl 
WIND DIRECTION 100 

PRESSURE MEAN RMS MAXYMUt.t t.tINI~Ut.t PRFSSURf MEAt.! PMS MAXJMU\4 MTI\11MIJM 
TAP PRESSURE PRESSURE PRESSURf:: PRESSURE TAP PRESSURE PRFSSURF PRESSIJRE' PPFSc:;tmF. 

NUM~ER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRER COEFFICYffllT COFF F I C T F"rr COfFFICJFNT COEFFICIFNT 
1 -.822 .108 -.481 -1.304 31 -.313 .1M=. .201 -1.2?3 
2 "'0.000 -0.000 -0.000 .. 0.000 38 -.301 .141 .27A -1.200 
3 -.541 .108 -.208 -.960 39 .... 321 .12fi .136 -1.O9~ 

4 -1.111 .129 -.181 -1.644 40 -.376 .154 .046 -1.19fi 
5 -1.155 .132 ".683 -1.576 41 -.10l .1(H -.087 "1.41? 
6 -1.111 .233 ... 508 -1.818 42 -.?5A .?2~ .611 -1.16" 
7 -.572 .155 -.101 -1.445 43 .... :n$'ol .744 .555 -1.1U1 
8 -.511 .109 -.202 -.953 44 -.~q7 .716 .2"0 ... ) .23'.'1 
9 .... 512 .104 -.19A -.901 45 .... 4A? .2"" .3:H -l.qAI; 

10 .... 636 .167 -.055 -1.309 46 ... 373 .394 .120 -1.127 
11 -.833 .226 .062 -2.011 47 -.290 .044 .055 -.95b 
12 -1.007 .211 -.360 -1.935 48 .... 304 .Oli2 -.01(, -.'H"' 
13 -.946 .115 -.315 -1.605 49 -.33R .077 .036 -.714 
14 .... 890 .113 -.215 -1.491 "0 -.420 .129 .049 -.Q73 
15 -.901 .190 -.291 -1.550 t;1 -.167 .1 Sf! -.0';4 -1.3QO .... 
16 -1.034 .261 -.273 -2.346 "2 -.211 .164 .4A) .... 77Q '" ~ 
11 -.686 .256 -.043 -l.A?1 ~3 -.117 .1 f,O .411 -.f-,f,4 

18 -.559 .184 -.098 -1.416 54 .... 1 tjf' .140 .373 .... 65A 
19 -.576 .172 -.101 -1.852 155 ... 243 .139 .3RO .... 7'51 
20 -.675 .213 .049 -2.198 56 ... 141 .11:\5 .h26 -.75::1 
21 -.866 .249 -.011 -1.825 c;1 -.:H 7 .063 -.110 -.6Afol 
22 -.758 .316 .563 -1.R64 C;8 .... 300 .OS2 -.1?4 -.';};\ 

23 -1.024 .259 .040 -2.131 C,9 -.321 .0';4 -.139 -.5AI 
24 -.997 .211 -.291 -1.988 60 -.426 .091; -.llR -.Rt;6 
25 -1.122 .266 -.408 -2.298 61 .... 1B1 .10S -.1"5 -I .199 
26 -1.551 .449 -.149 -2.962 62 -0.000 -0.000 -0.000 "'0.000 
27 -.399 .167 .108 -1.401 63 .... 11t:; .109 .268 .... '5&:;7 
28 -.374 .146 .036 -1.225 64 -.200 .090 .113 -.54? 
29 -.362 .144 .119 -1.012 65 -.210 .104 .040 -. 71 ~ 
30 -.390 .181 .161 -1.190 66 .1SR .fI~R .409 -.?27 
31 ".141 .245 -.011 -1.602 ('1 "'0.000 -0.000 -0.000 -0.0(1) 
32 -.463 .216 .448 -1.456 EtR -.OCi1 .OAl .2C:;0 ... 791 
33 -.609 .223 .291 .. 1.408 69 -0.000 -0.000 -0.000 -0.00(1 
34 .... S97 .014 -.328 .... 191 70 ... C;2n .0~4 -.0'i1 ... R~4 

35 -.114 .235 .132 -2.035 71 -0.000 -0.000 -0.000 -0.000 
36 .... A23 .284 .431 -1.711 72 .... 307 .Ofol6 -.111 -.F.l:i7 



WINO EN~INE~RIN~ ~TUOY OF T~F RENAI~S~NCF CFNTFR 
UNIFORM UPSTRF.AM ROU6HN~~5 

CENTER AUIU)JN~ 
WINO DIRECTION 110 

PRESSURE MFAN RMS MAXT,",U'4 MINlt04U'4 PRE~C;URF ~f A~I RMS ~AXIMU'" "-TNIMIJM 
TAP PRESSURE PPESSURE PRESSURE PRESSURE T~P PRE"SSlIQF- PRfSSURF PRfSSlJRF P~FSSURF 

NUM~ER COEFFICIENT COEFFICIENT COE'FFICIENT COF.FFICIENT NUMQFR COEFFTCIf:t,:T r:OFFFJCTF.~'T COFFFJCJFNT COfFFICTFNT 
1 -0.000 -0.000 -0.000 -0.000 37 -.35~ .13~ .21'':> -1.~4C; 

2 -0.000 -0.000 -0.000 -0.000 38 -.29A .0cH .293 -.770 
3 -0.000 -0.000 -0.000 -0.000 39 -.300 .OAI .077 -.774 
4 -0.000 -0.000 -0.000 -0.000 40 -.4~4 .1M· -.033 -1.1Qq 
5 -1.196 .106 -.764 -1.545 41 -.997 .173 -.:H 7 -1.6n~ 

6 -1.410 .150 -.ROO -1.9Al 42 -.039 .150 .301 -.7';)0 
7 -.524 .149 -.093 -1.941 43 -.07? .151'1 .530 -.",'q 
8 -.455 .084 -.200 -.918 44 -.OA? • ) 31 .324 -.7C;p 
9 -.482 .100 -.167 -.852 45 -.14$1 .15A .417 -.~O,., 

10 -.517 .130 -.025 -1.025 46 .2l? .?59 .938 -J.?O? 
11 -.711 .154 -.131 -1.291 47 -.310 .O$:lfo, .017 -.cH9 
12 -1.098 .165 -.232 -1.576 48 -.28A .07fo .209 -.99"i 
13 -1.120 .116 -.678 -1.522 49 -.30$1 .Of,A -.116 -.~9'" 
14 -1.088 .114 -.688 -1.513 C;O -.371' .121 -.073 -1.071 
15 -1.127 .126 -.714 -1.655 ~1 -.974 .1"~ -.369 -1.5411:; 

~ 

16 -1.201 .221 -.752 -2.399 C;2 -.079 .I?C; .27f.. -.5"~ ~ 

""'" 17 -.669 .276 .112 -1.837 ~3 -.134 • 12~ .4$14 -.61" 
18 -.523 .182 .100 -1.562 1)4 -.I1~ .10A .334 -.59P 
19 -.450 .146 -.052 -1.179 55 -.17f, .11 A .3IC; -.7';!O 
20 -.537 .181 -.142 -1.455 56 .1Al .207 .7Q7 -.';1'3 
21 -1.241 .202 -.569 -1.869 C,7 -.304 .071' -.046 -.67~ 

22 -.135 .179 .405 -1.305 58 -.26" .n~A .100 -.~I?l 

23 -.759 .300 .455 -2.045 11:;9 -.28A .0,3 -.1211:; -.54l 
24 -.784 .346 -.109 -2.241 60 -.31A .064 -.11? -.C;7fo 
25 -1.149 .425 -.276 -2.496 "1 -.772 .lln -.513 -1.2511:; 
26 -.804 .340 .197 -2.021 62 -0.000 -0.00(\ -0.000 -o.ono 
27 -.413 .190 .138 -1.394 63 -.lAO .0f..9 .toO? -.4 Af.. 
28 -.347 .153 .180 -1.038 64 -.17A .067 .101 -.55~ 
29 -.330 .122 .122 -1.056 65 -.233 .089 .074 -.QI~ 

30 -.420 .194 .048 -1.345 66 .177 .OAI .410 -.291' 
31 -1.')38 .190 -.389 -1.697 67 -o.oon -0.000 -0.000 -0.000 
32 -.098 .142 .280 -.149 68 .001'1 .081 .350 -.401 
33 -.046 .162 .529 -.812 69 -0.000 -0.000 -0.000 -0.000 
34 -.054 .138 .319 -.874 70 -.507 .101 -.02" -1.01e.. 
35 -.149 .157 .360 -.967 71 -0.000 -0.000 -0.000 -0.000 
36 .194 .256 .873 -1.162 72 -.?8F, .07? -.012 -.AOl 



WINO ENGINEFPING STUDY OF THF PENAI~SANCE CFNTfR 
UNIFORM UPSTPFAM POUGHN~5S 

CENTER BUILDING 
WINO DIRECTION 120 

PRESSURE MEAN RMS MAXIMUM MINIMUM PRESSURE: tvlFAN R~C: ~A)!JMIJM MIMIMUM 
TAP PRESSURE PRESSURE PRESSURE PPESSUQE TAP PRFSC;URF PRfSC;UQF .:>RFSSURF PRFC;~URF. 

NUMSER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NU-MQEP COEFFICTHIT Cf'lEFFICJFNT COfFFICIfNT COEFFICIFNT 
1 -.125 .091 -.411 -1.041 ,1 -.32R .13R .170 -1.016 
2 -0.000 -0.000 -0.000 -0.000 38 -.253 .Dl .360 -1.011 
3 -.385 .080 -.113 -.656 39 -.?Ol .0QQ .1;:,1 -.AO':4 
4 -1.(193 .089 -.793 -1.419 40 -.213 .10l .113 -.6C;Q 
5 .303 .001 .344 .277 41 -.84" .151 -.376 -1 .4~:3 
6 -1.338 .099 -1.028 -1.6514 4l .114 .OA:> .357 -.I7Q 
7 -.459 .028 -.375 -.536 43 -.13A .017 .151 -.4;>4 
8 -0.000 -0.000 -0.000 -0.000 44 -.0<J4 .012 .113 -.3AQ 
9 -.428 .080 -.215 -.789 4S -.100 .073 .141 -.601 

10 -.437 .079 -.222 -.735 46 .312 .106 .707 -.160 
11 -.956 .136 -.338 -1.352 47 -.299 .110 .045 -.A?Q 
12 -.810 .187 .155 -1.330 48 -.260 .0143 .058 -.n4Q 
13 -1.010 .104 -.572 -1.474 49 -.261 .06e:; -.046 -.f-7A 
14 -.966 .103 -.545 -1.445 50 -.263 .0140 .006 -.693 
15 -1.003 .116 -.569 -1.606 51 -.A")f. .130 -.379 -1.33Q .... 
16 -1.045 .214 -.257 -1.763 S2 .041 .07:> .270 -.?1" (,l 

VI 
17 -.581 .248 .145 -1.650 li3 -.lSI .064 .144 ... :!7f.. 
18 -.464 .139 -.03A -1.130 "4 -.09f- .0~3 .183 -.3?7 
19 -.418 .108 .060 -.938 S5 -.11 0 .064 .103 -.4]1 
20 -.455 .146 -.090 -1.258 "6 .23R .10~ .b23 -.1?Q 
21 -1.217 .171 -.667 -1.759 "7 -.?A] .O~7 -.01f. -.71Fl 
22 -.015 .223 .494 -.967 liA -.233 .0C;5 -.013 -.c;1f.. 
23 -.860 .247 -.036 -1.676 S9 -.251 .049 -.112 -.4e:;7 
24 -.825 .261 -.173 -2.002 60 -.?R4 .064 -.102 -.~QO 

25 -.999 .290 -.289 -2.138 61 -.74P .112 -.396 -1.16A 
26 -.563 .208 .074 -1.244 62 -0.000 -0.000 -0.000 -0.000 
27 -.434 .213 .213 -1.870 63 -.12P .O~R .138 -.:-3).\ 
28 -.371 .159 .139 -1.046 64 -.124 .063 .119 -.41M 
29 -.989 .282 -.279 -2.191 65 -.141 .07] .ORO -.47? 
30 -.542 .197 .049 -1.352 66 .231i .056 .430 .049 
31 -.441 .216 .177 -2.139 1i7 -0.000 -0.000 -0.000 -0.000 
32 -.374 .166 .173 -1.311 6A -.094 .IIQ .213 -.64e:; 
33 -.273 .078 .344 -.633 69 -0.000 -0.000 -0.000 -o.noo 
34 -.186 .013 .033 -.529 70 -.466 .09? -.ObA -."4") 
35 -.188 .080 .065 -.884 71 -0.000 -0.000 -0.000 -0.000 
36 .228 .106 .616 -.238 72 -.?57 .06Q -.007 -.63" 



WINO ENGINEERING STUDY OF THE RENAY~SANCF CFNTFP 
UNIFOR~ UPSTREA~ ROUGHN~SS 

CENTER BUILnYNG 
WINO DIRECTION 130 

PRESSURE MEAN Rt4S MAXIMUM MfNIMUM PRESSURE MFAN P"'S ~AXI'4U'" MINIMUM 
TAP PRESSURE PRESSURE PRESSURF PRESSURE TAP PRFSSURF PRFSSURF PRFSSURF PRF"S~IIQE 

NUMRER COEFFICIENT COEFFICIENT COF.FFICIENT COEFFICIENT NUMAEP COEFFICTFNT rOFFF f C I ntT COEFFICIENT COFFF J(~TFNT 
1 -.648 .080 -.370 -.920 37 -.3f1::l .17? .205 -1.44" 
2 -0.000 -0.000 -0.000 -0.000 38 -.7.4e; .133 .305 -.Q4f, 
3 -.385 .0713 -.084 -.696 ]Q -.14C:; .094 .131 -.~":tq 

4 -1.054 .082 -.A05 -1.311 40 -.7.44 .1lQ .043 -.Q11 
5 -1.031 .0813 -.690 -1.466 41 -.A30 .157. -.3A9 -1.344 
6 -1.227 .110 -.773 -1.609 42 .143 .08? .412 -.17" 
7 -.3<»1 .0<»0 -.084 -.R42 43 -.054 .087 .7.51 -.3«;0 
8 -.371 .054 -.217 .... 620 44 -.011- .OR4 .7.~<» .... ~;);) 
9 -.396 .067 -.201 -.743 45 -.03? .087 .21~ -.44n 

10 -.464 .100 -.245 -1.024 4f1 .370 .131 .7bI -.7.3'5 
11 -1.138 .104 -.802 -1.450 47 -.27C, .17":t .617 -.Q3f> 
12 -.206 .184 .317 -.776 4A -.235 • OR;:> .069 -.6t:\1 
13 -.617 .107 -.242 -.969 4'1 -.244 .0f,9 .050 -.51" 
14 -.557 .106 -.148 -.951 50 -.213 .100 -.0?7 ... A6~ 
15 -.573 .103 -.156 -1.087 51 -.824 .14? -.345 -1.;)':'0 ..... 
16 -.257 .138 • 174 -.745 1:\2 .06" .071 .345 -.?;:>9 v,t 

cr-
17 -.555 .178 .038 -1.435 53 -.OAf, .O7? .193 -.,30 
18 -.466 .116 .077 -1.013 54 -.030 .0#'1Q .230 -.;>1:\8 
19 -.411 .101 -.117 -.960 sr; -.043 .06A .??O -.2Qt:; 
20 -.S08 .165 -.038 -1.313 1:\6 .29g .10C:; .",,8 -.0;)7 
21 -1.182 .156 -.707 -1.752 ~7 .... 29t:; .104 .024 -.AII 
22 .040 .143 .566 -.1-09 58 -.230 .n60 -.0i'1 -.'517 
23 -.466 .166 .114 -1.040 sc.. .... 231-. .0';;:> -.075 -.It.?;> 
24 -.407 .157 -.056 -1.285 60 -.291- .07A -.066 -.633 
25 -.454 .168 .028 -1.415 "1 -.137 .10B -.441 -1.1~1 
26 -.027 .138 .478 -.642 62 -0.000 -0.000 -0.000 -0.000 
21 -.469 .191 .?12 -1.509 "3 -.04~ .074 .314 _.?';M 
28 -.385 .166 .220 -1.255 64 -.043 .069 .25? -.2"3 
29 -.278 .124 .099 -.9<»1 65 -.011- .061 .156 -.~«;3 
30 -.269 .143 .084 -1.251 66 .281 .049 .448 .117 
31 -.953 .175 -.431 -1.717 67 -0.000 -0.000 -0.000 -0.000 
32 .132 .072 .327 -.136 ~B -.2AA .124 .074 -.R?Q 
33 -.169 .087 .196 -.416 fig -0.000 -0.000 -0.000 -0.000 
34 -.081 .084 .276 -.351 70 -.391 .OB? -.J78 -.M~l 

35 -.019 .082 .267 -.353 71 -0.000 -0.000 -0.000 -0.000 
36 .311 .113 .705 ".041 7? -.23fi:t .O,)A -.009 -.497 



WINn ENGINE~RIN8 STUny OF T~f RENAISSANCE CFNTFP 
IJNIFORM UPSTREAM ROUGHNESS 

CfNTER RUTLOINA 
WINO OIP.ECTIO~ 140 

PRESSURE "fAN R"S MAXIMUM MINI~UM PRfSSURF.: MF:AN RMS MAXIMUV MJNTMlJM 
TAP PRESSURE PRE«:;SURE PRESSURE PRESSURE TAP PRfC;'5U~F PQESC::UPF PPFSC;UPF PPfSSURf 

NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COF.FFICIENT NUMRER COEFFICTFNT COFFFJCIENT COFFFICIFNT COFFFJCIENT 
1 -.544 .060 -.373 -.767 37 -.411 .204 .188 -l.~n 
2 -0.000 -0.000 "'0.000 -0.000 38 -.2&1 .121 .1 '15 -.947 
3 -.400 .079 -.138 -.704 39 -.;>')0 .103 .119 -.770 
4 -1.071 .080 -.720 -1.380 40 -.'3>0;> .241 .010 -1.427 
5 -1.009 .078 -.738 -1.326 41 -.987 .1f-3 -.3M~ -1.606 
6 -.994 .080 -.660 -1.310 42 .161 .015 .3A3 -.111 
7 -.386 .069 -.197 .... 689 43 .064 ."q~ .456 -.?QI'I 
8 -.370 .058 .... 191 -.631 44 .09f- .090 .4~9 -.211 
9 -.391 .063 -.192 -.678 45 .070 .OQ1 .361 "'. rH;~ 

10 -1.074 .187 -.287 -1.518 4(, .48? .12C:; .A70 .114 
11 -1.256 .118 -.846 -1.584 41 -.30J\ .12A .054 -.96A 
12 .203 .076 .397 -.304 48 -.27~ .OQ9 .01~ -.R?9 
13 -.176 .080 .119 -.507 49 -.288 .018 -.0e;9 -.616 
14 -.06CJ .079 .210 -.368 C:;O -.557 .229 -.043 -1.261 
15 -.077 .083 .227 .... 444 51 -.9R1 .156 -.443 -1.490 .... 
16 .301 .116 • 667 -.Oh3 li7 .081 .077 .311 -.194 w 
11 -.500 .116 -.138 -1.159 53 .00e) .OB5 .336 -.307 -..J 

18 -.440 .092 -.167 -1.016 54 .069 .OA2 .34r:. -.2?0 
19 -.424 .084 -.139 -.920 5'l .OS? .OAO .323 -.723 
20 -.965 .277 -.204 -1.723 56 .41? .IIA .B23 .07F:1 
21 -1.298 .156 -.810 -1.973 ~7 -.27~ .O~1 -.Oli4 -.F:l1A 
22 .147 .073 .397 -.1&4 58 -.24h .Ohl -.03A -."49 
23 -.047 .088 .246 -.566 ~q -.762 .0f)A .... 040 -.510 
24 -.011 ,083 .258 -.600 60 -.45A .1'l1 -.01R -l.OR? 
25 -.019 .093 .287 -.538 hI .... 8RO .135 -.li38 -1.376 
26 .410 .135 .782 -.125 62 -0.000 ... 0.000 -0.000 -a.ooo 
27 -.541 .214 .180 -1.781 63 .017 .087 .347 -.??9 
28 -.394 .142 .110 -1.119 64 .01A .077 .327 -.304 

29 -.341 .117 .009 -1.087 65 -.020 .080 .296 -.?e)':' 
30 -.584 .290 .022 -1.849 F:l6 .31e) .054 .5?A .1 ?e; 
31 -1.103 .176 -.393 -1.694 61 -0.000 -0.000 -0.000 -0.000 
32 .127 .072 .349 -.176 &8 -.594 .136 -.145 -l.IOI 
33 .010 .091 .392 -.282 fl9 -0.000 -0.000 -0.000 -0.000 
34 .083 .088 .:n7 -.185 10 -.271 .OR? -.OOh -.f.04 
35 .071 .087 .361 -.238 11 -o.oon -0.000 -0.000 -0.000 
36 .490 .119 .835 .087 72 -.24A .O~? -.OR9 .... 571 



WIND ENGINEERING STU~Y OF THE AfNAIS~ANC~ CFNTFR 
UNIFOA~ UPSTREA~ ROUGHNESS 

CENTER BUILDING 
WIND DIRECTION 150 

PRESSURE MfAN RMS MAXI~UM MtNIMU~ PRESSURF. ~fA'" PMS MAX I"U-- Mf~Y"'I.J~ 

TAP PRESSURE PRESSURE PRE~SURE PPES~URE TAP PRESSURF PPfSStJRF PRfSSURF PP~SSll~f 

NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRF.R COEFFICIFNT cnEFFICIFNT CnF'FFICIFNT COE~FtClfNT 

1 -.462 .027 -.364 -.541 37 -.35f\ .160 .2A4 -1.477 
2 -0.000 -0.000 -0.000 -n.ooo 3A -.363 .IRO .12FJ -l.IRi-
3 -.422 .048 -.258 -.602 39 -.461 .209 .094 -1.6?1 
4 -1.188 .093 -.797 -1.439 40 -1.294 .763 -.019 -2.52J 
5 -1.170 .088 -.816 -1.479 41 -1.199 .192 -.302 -1.'\'53 
6 -.907 .061 -.692 -1.348 42 .111' .OAI .403 -.13!.:i 
7 -.415 .052 -.253 -.599 43 .l3ta .101 .453 -.19} 
8 -.429 .061 -.229 -.823 44 .1&'5 .097 .4'50 -.1'37 
9 -.477 .086 -.235 -.R38 4C; .155 .093 .482 -.14Q 

10 -1.391 .150 -.797 -1.921 46 .541 .12A 1.024 .1~O 

11 -1.126 .109 -.728 -1.407 47 -.305 .084 -.OIA -.AOt-
12 .288 .066 .509 -.055 48 -.31'5 .103 -.021 -.~61 

13 .198 .097 .636 -.127 49 -.321 .097 -.065 -.cU1 
14 .254 .086 .532 -.065 50 -.995 .211 -.290 -1.61~ 
15 .272 .086 .541 -.044 r;1 -1.122 .151 -.744 -1.C;7#t 

~ 

16 .693 .103 .953 .294 52 .050 .077 .301 -.lQ7 "" 00 
17 -.355 .055 -.179 -.671 153 .091 .0f\9 .!.:iO) -.260 
18 -.372 .072 -.138 -.761 54 .ll? .085 .511 -.lta) 
19 -.407 .083 -.155 -.895 &;5 .101 .082 .440 -.2(13 
20 -1.371 .171 -.722 -1.890 56 .46f\ .119 .Ata9 .1?O 
21 -1.265 .142 -.737 -1.705 157 -.260 .071 .046 -.595 
22 .196 .077 .457 -.064 5A -.299 .077 -.0~7 -.73? 
23 .234 .097 .630 -.109 59 -.279 .062 -.062 -.!.:iOQ 
24 .258 .091 .598 .... 080 60 -.r;15 .167 -.110 -I.OAR 
25 .246 .092 .580 -.086 61 -.90t; .132 -.538 -1.49C:; 
26 .631 .124 1.022 .144 62 -0.000 -0.000 -0.000 -0.000 
21 -.420 .143 .014 -1.011 63 .053 .oae .421 -.195 
28 -.418 .164 .203 -1.136 t;4 .056 .oe2 .3q5 -.1~4 
29 .... 470 .110 -.098 "'1.564 65 .030 .084 .371 -.(J49 
30 -1.385 .234 -.373 -2.376 66 .340 .0r;6 .~61 .167 
31 -1.308 .154 -.672 ... 1.745 67 -0.000 -0.000 -0.000 -o.oon 
32 .117 .013 .371 -.124 68 -.674 .10A -.3"'2 -1.1?7 
33 .181 .095 .504 -.121 69 -0.000 -0.000 -0.000 -0.000 
34 .205 .092 .540 -.109 70 -.313 .0&9 -.094 -.6RC, 
35 .198 .089 .588 -.090 11 -0.000 -f).OOO -0.000 -0.000 
36 .600 .114 .955 .225 72 -.2RO .0#-7 -.010 -.7?1 



WINO ENGINEERING STUDY OF THE PE~AI~SANCF CFNTER 
UNIFORM UPSTPfA~ ROUSHNESS 

CENTER RUILIHNA 
WINO DIRECTION 160 

PRESSURE MEAN RMS MAXIMUM "INIMUM PRF~SURE to'f:AN kMS MAXIMU'" MTt."""UM 
TAP PRESSURE PRESSURE PRESSURE PRESSURE TAP PRESSURE PRF.:SSljRF PR£~SURf PRf='SStJRf 

NUMRER COEFFtCtE'NT COEFFICIENT COEFFICIENT COEfFICIENT NUMRER COEFFICIFNT COEfFICIENT COFFFICIf='NT COEFF J(~ J FNT 
1 -.494 .044 -.359 -.691 37 -.414 .213 .225 -1.454 
2 -0.000 -0.000 -0.000 -0.000 18 -.534 .220 .101 -1.350 
3 -.414 .071 -.175 -.669 39 -.972 .305 0.000 -1.'177 
4 -1.056 .098 -.680 -1.332 40 -1.344 .364 -.10S -2.4'55 
5 -1.144 .095 -.687 -1.617 41 -1.073 .264 -.07R -1.'124 
6 -.978 .074 -.680 -1.303 42 .140 .OA4 .41)0 -.1'13 
7 -.397 .064 -.207 -.692 43 .251 .10ft .60') -.110 
R -.457 .115 -.079 -1.061 44 .265 .103 .5t4q -.OQ7 
9 -.631 .181 -.121 -1.416 45 .24') .104 .bC;9 -.10P 

10 -1.259 .211 -.626 -2.041 46 .573 .131 .986 .143 
11 -.744 .108 -.411 -1.230 47 -.326 .117 -.003 -1.3?q 
12 .415 .086 .712 .064 48 -.14C; .130 .049 -.'10;-' 
13 .550 .101 .844 .146 49 -.540 .205 -.083 -1.4"0 
14 .538 .092 .763 .167 50 -1.117 .230 -.332 -2.181 
15 .549 .099 .794 .136 51 -1.09A .1'14 -.438 -1.842 ..... 
16 • 748 .108 1.073 .317 1)2 .019 .082 .377 -.2Ci4 ~ 

!,O 

17 -.429 .088 -.086 -.892 53 .163 .096 • 54#, -.17P 
18 .... 446 .115 -.061 -1.038 54 .119 .095 .510 -.174 
19 -.605 .166 -.074 -1.443 55 .161 .093 .512 -.12'" 
20 -1.449 .206 -.652 -2.052 li6 .480 .129 .923 .I'H 
21 -1.019 .134 -.559 -1.443 57 -.271 .059 -.06') -.612 
22 .315 .075 .620 .001 58 -.294 .08R -.OOR -.752 
23 .484 .092 .806 .157 Ci9 -.306 .07e; -.044 .... 631 
24 .489 .089 .763 .086 60 -.75A .181 -.266 -1.3RQ 
25 .446 .100 .730 .101 ~1 -.'115 .147 -.413 -1.407 
26 .692 .114 1.033 .210 62 -0.000 -0.000 -0.000 -0.000 
27 .... 546 .206 .065 -1.633 ~3 .115 .097 .5->0 -.IA#-
28 -.566 .173 -.007 -1.189 64 .111 .093 .45.:0 -.111;.:0 
29 -1.068 .243 -.289 -1.981 ('5 .Oij3 .092 .3RS -.272 
30 -1.540 .248 -.646 -2.334 66 .348 .057 .614 .1~1 

31 -1.211 .182 -.491 -1.750 67 -0.000 -0.000 -0.000 -0.000 
32 .149 .072 .368 .... 186 6a -.63R .102 -.339 -.99Ci 
~3 .326 .101 .666 -.ooa 1\9 -0.000 -0.000 -0.000 -0.000 
34 .337 .101 .681 .008 70 -.30? .064 -.121 -.6213 
35 .318 .098 .646 -.103 11 -0.000 -0.000 -0.000 -0.000 
36 .646 .124 1.031 .225 72 -.281 .0~1 -.012 -.6e;Q 



WINO ENGINEERING STUDY OF THE RE~AI~SA~Cf CFNT~R 
U~IFORM UPSTREAM ROUGHNESS 

CENTER RUILDING 
WI~O DIRECTION 170 

PRESSURE MEAN ~MS MAXIMUM MI~IP4U'" PREC;SURE MEA~ R'-S MAXIMUM MINIMUM 
TAP PRESSURE PPESSURE PRESSURE PRESSURE TAP PRESSURE PRFC;SURt=' PRFSSURf PRt=''S<;IJRE 

NUMBER COEFFICIE~T COEFFICIE'NT COEFFICIENT COEFFICIENT NUMBER COEFFICIENT COEFFICIE'NT COr:FFICI~NT COfr:r:ICtENT 
1 -.598 .067 -.386 -.836 37 -.429 .un .287 -1.138 
2 -0.000 -0.000 -0.000 -0.000 38 -.826 .215 -.118 -1.74':' 
3 -.409 .078 -.062 -.723 39 -1.011, .31E\ .010 -?239 
4 -.706 .098 -.354 -1.091 40 -1.040 .~6~ .1 fit 1 -2.33f. 
5 -1.016 .121 -.542 -1.459 41 -.823 .?J9 .07l -1.101 
6 -1.164 .094 -.798 -1.558 42 .197 .078 .484 -.111 
7 -.401 .082 -.091 -.889 43 .363 .096 .660 .0F-6 
8 -.509 .159 -.120 -1.421 44 .368 .095 .676 .07A 
9 -1.028 .288 -.161 -1.722 45 .354 .11)4 .704 .029 

10 -1.286 .187 -.631 -1.756 46 .590 .125 .970 .12') 
11 -.346 .095 -.048 -.699 47 -.344 .156 .122 -1.000 
12 .602 .097 .938 .231 48 -.482 .1~6 -.010 -1.214 
13 .722 .098 .994 .364 49 -.855 .216 -.204 -1.164 
14 .701 .094 .970 .363 50 -1.033 .263 -.0&0 -2.093 
15 .728 .097 .996 .372 51 -.81i? .214 -.01,2 -1.R36 .... 
16 .510 .117 .875 .087 52 .141 • 07Q .4')? -.08$.1 .c;:.. 

17 -.524 .147 .116 -2.)94 53 .268 .094 .592 -.049 
0 

18 -.535 .155 -.042 -1.263 54 .276 .094 .606 -.049 
19 -1.306 .243 -.280 -1.953 e;5 .2e;R .09e; .5q7 -.043 
20 -1.491 .185 -.903 -2.144 56 .492 .126 .900 .OR7 
21 -.603 .126 -.129 -1.082 57 -.27R .089 .014 -.13$a 
22 .487 .096 .793 .137 C\8 -.329 .lJO -.OlR -.7A1 
23 .667 .112 1.014 .2'-1 ')9 -.60A • 1 c;e; -.19'3 -1.154 
24 .648 .104 .958 .295 60 -.793 .?01 -.?21 -1.515 
25 .656 .101 .970 .280 61 -.638 .1E\5 -.144 -1.3e;3 
26 .606 .123 .959 .113 6~ -0.00f) -0.000 -0.000 -0.000 
27 -.564 .206 .148 -1.613 63 .200 .OA5 .5?2 -.045 
28 -.817 .219 -.13q -1.6q3 64 .197 .077 .463 -.043 
29 -1.243 .229 -.463 -2.119 6e; .170 .0Sf. .50t -.to? 
30 -1.335 .245 -.447 -2.105 66 .3!)3 .063 .(,54 .1A~ 

31 -.939 .174 -.379 -1.522 67 -0.000 -0.000 -0.000 -0.000 
32 .235 .011 .480 -.015 &1.' -.542 .01.'8 -.307 -.QS9 
33 .462 .093 .832 .164 69 -0.000 -0.000 -0.000 -0.000 
34 .468 .093 .791 .167 70 -.~3" .OS6 -.OSh -.47q 
35 .451 .097 .807 .139 71 -0.000 -0.000 -0.000 -o.o/)I" 
36 .642 .121 .979 .272 72 -.24ft .066 -.021 -.643 



WINO ENGINEERIN~ STUOY OF T~F QFNAI~SANCE CFNT~P 
UNIFOR~ UPSTRfAM POUaHNF~S 

CFNTEP J:WILOIN(; 
WINO DIQErTION I~O 

PRESSURE ~F.AN RMS MAXIMUM MINIMUM PP.FSSUR~ Mj:'AN RMS MAXIMUM MT~ltMUM 

TAP PRESSURE PRESSURE PRFSSURE PRESSURE TAP PRESSURE PRfSSURF PRFSSUDF PRFSSIIRE' 
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NU~qF:R COEFFtCTFNT COF,FFtCIF"'T C(\j:'"FFICIF.:'NT COFFFtCIF:NT 

1 -.111 .092 -.399 -1.013 31 -.371 .163 .239 -l.OHr; 
2 -0.000 -0.000 .. 0.000 -0.000 3A -.82t::; .211 -.024 -1.582 
3 -.398 .080 -.074 -.648 3Q -.Ql1 .23F! .093 -1.A90 
4 -.553 .069 -.312 -.818 40 -.805 .2157 .426 -1.867 
5 -.695 .104 -.344 -1.132 41 -.614, .17? -.003 -1.242 
6 -1.346 .129 -.717 -1.798 42 .251 .071 .542 -.001 
7 -.441 .118 -.152 -1.079 43 .429 .09(, .745 .11.'9 
A -.562 .15A -.138 -1.253 44 .430 .09e:; .729 .1 t::;7 
9 -1.032 .451 .936 -1.752 45 .411 .09Q .694 .091 

10 -.982 .148 -.552 -1.658 46 .584 .12t:; 1.016 .233 
11 .059 .250 .469 -1.310 47 -.312 .132 .089 -.991 
12 .701 .164 1.028 -.212 48 -.4SfI .160 -.039 -1.061 
13 .141 .097 1.045 .343 49 -.870 .171 -.312 -1.589 
14 .756 .098 1.054 .346 C;O ... 8S? .210 -.149 -1.153(' 
15 .72Q .101 .995 .299 51 -.(,46 .161 -.171 -1.228 ..... 
16 -.028 .145 .478 -.153 '52 .1QO .081 .520 -.0"" 

.,.,. 

..... 
17 -.525 .223 .055 -1.401 53 .346 .09? .688 .048 
18 -.19. .295 .01A -1.863 t;4 .352 .090 .125 .071 
19 -1.324 .239 -.524 -2.122 55 .:n6 .093 .728 -.o:n 
20 -.Q66 .186 -.302 -1.704 56 .499 .125 .922 .OS:;t; 

21 -.085 .124 .334 -.486 C:;7 .... 2Af, .O9~ -.03~ -.719 
22 .647 .100 .981 .294 '5A -.5E:>2 .150 -.034 -1.1?3 
23 .735 .102 .989 .358 59 -.10? .141 -.OqA -1.3f13 
24 .731 .101 .986 .364 &0 -.420 .195 .185 -1.145 
25 .131 .109 1.014 .374 (,1 -.321 .132 .052 -.17R 
26 .261 .141 .691 -.254 62 -0.000 -0.000 -0.000 -0.000 
21 -.431 .202 .152 -1.613 f,3 .264 .096 .615 .013 
28 -.643 .239 -.031 -1.606 64 .245 .084 .531 -.OC:;A 
29 -1.141 .196 -.416 -1.760 65 .221 .091 .601 -.039 
30 -1.065 .194 -.443 -1.7A4 66 .329 .066 .576 .145 
31 -.663 .133 .... 239 -1.131 "7 -0.000 -0.000 -0.000 -0.000 
32 .318 .081 .581 .011 68 -.503 .01'5 -.222 -.829 
33 .547 .096 .A96 .221 69 -0.000 -0.000 -0.000 -0.000 
34 .543 .093 .819 .239 10 -.237 .O5~ -.027 -.483 
35 .540 .OQ9 .A63 -.098 71 ... 0.000 .. 0.000 -0.000 -1'1.000 
36 .621 .120 .961 .09 1 72 -.25" .ORO .10A -.64? 



WINO FNSI~EF.RING STUnV OF THE RFNAISSANCF C~NTF.P 
UNIFORM UPSTPtAM ROUGHNtSS 

CENTER f:tUILOJNS 
WINO OIRFCTIO~ 190 

PRESSURE ~EAN R"S MAXIMUM ~INIMUM PRFSSURE MEAN PMS MU IMUM ~l"'I~U~ 
TAP PRESSURE PPESSURt PRFSSUPF. PRF.SSURF. TAP PRFSSURJ;' PRF~SURF PRF.SC;UPE PRfSC:URF. 

NUMR.ER COEFFICIENT COEFFICIENT COEFFICIENT COF.:FFICIENT NUMRER COEFFICIENT CnF.FFJCIENT COFFFICIFNT COFFFYCJ~NT 
1 -.732 ~099 -.296 -1.077 37 -.34? .141 .15& -1.719 
2 -0.000 -0.000 -o.nOo -o.noo 3A -.573 .17R .100 -1.2F1~ 
3 -.399 .017 -.098 -.f>91 39 -.607 .1A? .074 -1.?~4 
4 -.435 .OQ2 -.116 -.7Q7 40 -.3MO .201 .3~1 -1.lIO 
5 -.521 .094 -.146 -.A60 41 -.29f1 .IRR .253 -1.00R 
6 -1.406 .141 -.905 -1.825 42 .OAO .130 .514 -.f.?q 
7 -.493 .143 -.056 -1.436 43 .112 .114 .7S8 -.151,3 
8 -.671 .228 -.097 -1.582 44 .160 .1f>4 .571 -.1f11 
9 -1.024 .284 -.444 -1.835 45 .141 .1 Q4 .&41 -.f>4f. 

10 -.521 .113 -.185 -.Q26 46 .4215 .250 1.025 -.Fl9Ci 
11 .485 .095 .713 .149 41 -.298 .090 .044 -.187 
12 .781 .095 1.034 .424 48 -.477 .134 -.0.,3 -l.OIR 
13 .747 .107 1.018 .202 49 -.700 .14? -.}H4 -1.?17 
14 .169 .110 1.054 .206 50 -.437 .195 .571 -1.182 
15 .556 .110 .907 .025 151 -.333 .156 .272 -.945 .... 
16 -.711 .180 .122 -1.3r:;6 52 .123 .099 .ltA3 -.?3? "'" N 
17 -.633 .268 .029 -1.177 53 .20'1 .144 .f-Rl -.319 
18 -.Q57 .295 -.058 -1.893 e;4 .200 .ll6 .641 -.3"7 
19 -1.017 .230 -.241 -1.902 55 .166 .165 .67A -.50? 
20 -.282 .191 .320 -1.133 56 .401 .206 .964 -.401 
21 .279 .183 .780 -.432 57 -.217 .074 -.03fo -.7::\::1 
22 .542 .132 .928 -.101 5A -.574 .11 It -.IIA -1.2~~ 
23 .596 .125 .999 -.097 i:\9 -.629 .14l -.0:'H -1.'370 
24 .607 .124 .995 -.095 "0 -.209 .148 .507 -.A27 
25 .565 .165 1.057 -.379 61 -.157 .114 .213 -.r:;9R 
26 .001 .228 .101 -1.164 h? -0.000 -0.000 -0.000 -0.000 
27 -.417 .193 .142 -1.3'30 fl3 .231 .115 .644 -.14" 
28 -.763 .257 -.125 -1.823 fl4 .1RC; .091 .4114 -.101 
29 -.846 .298 .389 -1.711 65 .lb4 .099 .1517 -.257 
30 -.575 .224 .529 -1.284 66 .296 .012 .619 .007 
31 -.340 .170 .188 -1.020 67 -0.000 -0.000 -0.000 -0.01)0 
32 .106 .138 .592 -.487 68 -.469 .087 -.132 -.eol 
33 .285 .160 .893 -.298 69 -0.000 -0.000 -0.000 -n.noo 
34 .~51 .159 .731 -.358 70 -.25e; .059 -.072 -.6?9 
35 .170 .200 .161 -.639 71 -0.000 -0.000 -0.000 -0.000 
36 .420 .245 1.128 -.487 72 -.246 .079 .097 -.641 



WINO E~6INEERTNG STUOV O~ THF PFNAI5SANCE CFNTER 
UNIFORM UPSTP~AM ROUGHNESS 

CENTER RUlLnlNG 
WINO DIRECTION 200 

PRESSURE MEAN RMS MAXIMUM '4I~tMUM PRFc;SUPE MF A'" RMS MAXIMUM MHJTMlJY 
TAP PRESSURE PPESSURE PPESSURE PRF.'5SUPE TAP PPFSC;URF :->PESSUPI=' PPfSC;UPF PPFSStH~f 

NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFTCIENT NUMqER COEFFICIENT r.I')FFFTCIFNT COEFFtCIF.'NT COFFFICTFNT 
1 -.711 .106 -.437 -1.2&:;3 37 -.339 .147 .048 -1.?~C:; 

2 -0.000 -0.000 -0.000 -0.000 38 -.A77 .2C:;9 -.122 -].f>4H 
3 -.480 .104 -.114 -.952 39 -.341 .143 .316 -.Ql? 
4 -.701 .184 -.131 -1.344 40 .13Q .317 • (He:; -.770 
5 -.6CJO .180 -.129 -1.212 41 -.164 .144 .2A2 -.73C, 
6 -1.252 .224 -.619 -1.q64 42 -.132 .13C:; .3V, -l.O",q 
7 -.5C;1 .159 -.093 -1.997 43 -.040 .141 .451 -.~Ar:; 

8 -.956 .332 -.143 -I.Fl93 44 -.OOQ .157 .t'5q -.P41 
9 -1.111 .234 -.553 -1.761 4'5 -.2':1C; .21 .... .':125 -1.0A7 

10 -.222 .107 .110 -.628 46 -.311 .3AC; .Ci43 -1.9C;7 
11 .655 .098 .934 .048 47 -.2ql .OA6 0.000 -1.ORO 
12 .730 .105 1.052 .280 48 -.50C:; .16t, -.111 -1.11,0 
13 .725 .096 1.011 .364 49 -.501 .116 -.1?5 -1.034 
14 .771 .102 1.084 .389 '50 -.1'56 .11Q .612 -.67) 
15 .399 .112 .770 -.065 <;1 -.126 .O~l .1 C;q -.54A ..... 
16 -.873 .248 -.270 -2.125 Ci2 -. OA:'~ .OAQ .30~ -.41~ ~ 

17 -.726 .284 .024 -1.A63 53 -.060 .106 .402 -.S61, 
~ 

18 -1.177 .296 -.083 -2.283 54 -.06? .OQQ .303 -.4~0 
19 -.CJ98 .119 -.471 -1.627 55 -.ll? .121 .3AH -.~5L; 

20 .169 .126 .589 -.423 'i6 -.OA2 .197 .700 -.760 
21 .!;99 .132 .985 -.157 57 -.30f, .070 -.046 -.1-I4f, 
22 .421 .122 .785 -.028 C,~ -.'B~ .16] -.155 -1.1?1 
23 .448 .119 .791 -.031 59 -.C,6 A .117 -.20R -1.041 
24 .491 .125 .872 -.014 60 -.112 .13Q .49(' -.~71 
25 .077 .201 .659 -.816 61 -.121 .075 .2RO -.4::\4 
26 -.868 .463 .431 -2.707 6? -0.000 -0.000 -0.000 -(\.000 
27 -.406 .189 .140 -1.653 63 .031 .122 .70Q -.4A7 
28 -1.095 .241 -.347 -1.968 64 -.004 .Oq2 .493 -.41':' 
29 -.378 .15CJ .402 -.935 65 -.0214 .10S .39<; -."11 
30 .292 .271 1.178 -.690 66 .1 A3 .104 .4YO -.:n3 
31 -.034 .153 .449 -.514 67 -0.000 -n.ooo -0.000 -o.ono 
32 -.001 .120 .400 -.539 68 -.49'5 .OR) -.1F!4 -.775 
33 .059 .136 .607 -.407 69 -o.oon -0.000 -0.000 -0.000 
34 .080 .138 .628 -.524 70 -.300 .oc;~ -.OAI -.F\01 
35 -.28? .2&8 .!;18 -1.127 71 -0.000 -o.ono -0.000 -(\.000 
36 -.637 .585 .~33 -2.3t;6 72 -.2A3 .0f,9 .03? -.5r.1;'> 



WINO fNGINEFRI~G STUny OF THE PENATS~A~C~ CF~TFQ 
U~IFORM UPSTREAM ~OUGHN~~S 

CF.NTER HUTLOTNf.i 
WINO DIRECTION 210 

PRESSURE "EAN RMS ~AXIMUM MTNJ'4UM PPESSURE MFAN RM~ ~A)(TMU" MT~'TMIIM 

TAP PRESSURE PRESSURE PRESSURf "'RF.S~URE TAP PRF5SUPF. PPFSC;IJRF. ",RESSURf PQFC;SIIRF 
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COFFFJCI~NT NUMr:tfR COEFFJCJF.NT COFFF JCtE""T COf"FFJCTFNT COEFFJCTFNT 

1 -.793 .102 -.368 -1.112 31 -.530 .?t;o .129 -1.715 
2 -0.000 -0.000 -0.000 -0.000 38 -1.114 .2F4J -.242 -1.Q90 
3 -.622 .113 -.252 -1.040 )9 -.44" .) 1 q -.095 _.A~q 

4 -.949 .188 -.270 -1.195 40 .530 .141 .9A7 -.121 
5 -.872 .153 -.256 -1.360 41 -.0"1 .14A .44S -.~np 

6 -.189 .180 -.373 -1.723 42 -.217 .106 .160 -.647 
1 -.674 .189 -.174 -1.517 43 -.01? .139 .496 -.5AO 
8 -1.286 .295 -.355 -2.260 44 .084 .165 .662 -.451 
9 ... 1.121 .181 -.56? -1.6A4 415 -.520 .250 .3PO -1.~7~ 

10 .069 .102 .394 -.?92 46 -.966 .532 .#\10 -:>.7"<4 
11 .723 .098 1.051 .367 47 -.278 .0$30 .Oll -.70#\ 
12 .627 .091 .923 .280 4A -.68A .169 -.171 -1.327 
13 .618 .100 .918 .207 49 -.47A .091 -.172 -.9q4 
14 .691 .114 1.112 .259 CiO -.042 .169 .1'27 -.474 
15 .157 .111 .560 -.334 151 -.236 .094 .010 -.""3 ... 
16 -1.108 .322 -.359 -2.606 'i2 -.IQ4 • 075 .10A -.57~ ~ 

~ 

11 -.863 .280 -.159 -2.004 ~3 -.146 .011 .1lA -.441 
18 -1.541 .302 -.640 -2.411 54 -.109 .OAI .3SS -.4#\2 
19 -1.029 .158 -.569 -1.518 C;5 -.252 .121 .175 -.7".1 
20 .299 .100 .608 -.115 56 -.30? .16<;) .221 -.9A3 
21 .684 .109 1.005 .321 57 -.291 .05A -.063 ... 1=i7? 
22 .443 .098 .150 .08~ r;~ -.63" .1 rr; -.196 -1.400 
23 .482 .103 .A22 .128 "9 -.51C; .09? -.115 -.Fl9Fl 
24 .550 .115 .941 .131 1,0 -.041 .118 .6141 -.451 
25 -.201 .179 .492 -.~16 61 -.22" .088 .054 -.671 
26 -1.102 .481 .139 -2.848 62 -0.000 -0.000 -0.000 -0.000 
21 -.612 .256 .Oll -1.859 fl3 -.10~ .099 .3~3 -.4?1 
28 -1.370 .285 -.444 -?240 ~4 -.117 .059 .11? -.3~1 
29 -.566 .111 -.195 -.976 65 -.181 .093 .135 -.C:;9j:1 
30 .589 .121 1.032 .168 66 .027 .101 .339 -.535 
31 .165 .098 .464 -.221 "'1 -0.000 -0.000 -0.000 -0.000 
32 .016 .088 .288 -.285 ~8 -.423 .OA9 .035 -.7A7 
33 .168 .1l0 .601 -.332 ~9 -0.000 -0.000 -0.000 -0.000 
34 .235 .123 .815 -.271 70 -.29'i .OCi9 -.O?A -.~19 

35 -.651 .193 .306 -1.393 11 -0.000 -0.000 -0.000 -n.ooo 
36 -1.323 .435 .432 -2.848 72 ... ?7~ .057 -.060 -.r,9? 



WIND ENGINEER INA STUDY OF THE PfNAI~~.NCE CF~TcQ 
UNIFORM UPSTPEA~ POUGHNESS 

CENTER RUILDING 
WIND DIRErTION 220 

PRESSURE MEAN RMS ~AXIMUM ~INIMUM PPFSSUPF MFAN PM~ MAXJMUl.4 ~Ti>.JIMIJM 
TAP PRESSURE PRESSURE PRFSSURE PRESSURE TAP PRFSSllPF PRFSSl)PF PPFSSUPF P~I='SC;UPF 

NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRFP COEFFICtFt.IT cnFFFl C InlT cnFFFICIENT r;OFfFicIFNT 
1 -.732 .091 -.424 -1.072 37 -.940 .350 -.160 ~?1C;2 

2 -0.000 -0.000 -0.000 -0.000 38 -1.440 .247 -.452 -2 .. 3'34 
3 -.(,85 .103 -.326 -1.056 39 -.475 .1l~ -.036 -.~7::t 
4 -.673 .135 -.286 -1.385 40 .549 .128 .97A .095 
5 -.705 .130 -.275 "1.418 41 .014 .131 .41i2 -.410 
6 -.590 .082 ... 337 -.967 42 -.235 .103 .1f\2 -.612 
7 -.914 .271 -.249 -1.931 43 -.OW~ .155 .410 -.5Q7 
8 .. 1.451 .319 -.658 -2.150 44 .03e; .176 .7?6 -.5:?4 
9 -.863 .126 -.417 -1.356 45 -.653 .210 .101 -1.4?q 

10 .319 .097 .115 -.001 46 -1.382 .440 .09A -::>.P30 
11 .129 .101 .977 .304 47 -.371 .077 -.1217 -.737 
12 .531 .088 .711 .202 48 -1.02e:; .201 -.373 -l.7A6 
13 .515 .094 .821J .156 4'1 -.511 .097 -.216 -.904 
14 .605 .113 .970 .158 50 .022 .215 .752 -.C::;07 
15 .025 .084 .312 -.287 51 -.3&:;5 .116 -.0c;;,7 -.771 ..... 
16 -.802 .220 -.314 -1.757 e:;2 ".26F~ • 076 -.048 -.601 ./:>0 

17 -1.132 .364 -.247 -2.315 53 -.193 .07~ .11)9 -.637 til 

18 -1.114 .321 -.609 -2.475 '54 -.133 .094 .571 -.4A9 
19 -.843 .138 -.430 -1.302 55 -.40? .169 .104 -.9F-1; 
20 .418 .110 .185 .01J6 '56 -.4A6 .240 .140 -1.616 
21 .632 .101 .947 .220 57 -.347 .064 -.159 -."91:; 
22 .401 .086 .692 .093 '58 -.871 .213 -.323 -1.707 
23 .43A .094 .800 .082 «;9 -.607 .097 .... 249 -.Q70 
24 .519 .115 .981 .036 60 .068 ."40 .806 -.474 
25 -.182 .101 .220 -.651 61 -.347 .123 -.030 -.qP? 
26 -.866 .203 -.363 -2.532 6'2 -0.000 -0.000 -0.000 -0.000 
21 -1.152 .412 -.210 -2.204 63 -.170 .0«;8 .101 -.3q4 
28 -1.643 .268 -.698 -2.360 64 -.142 .072 .?14 -.3Q? 
29 -.560 .116 -.189 -.998 65 -.332 .140 .OOA -.900 
30 .592 .126 .952 .069 66 -.125 .154 .213 ".~4f. 
31 .200 .074 .438 -.059 67 -0.000 -0.000 -0.000 -0.000 
32 -.019 .071 .227 -.271 68 -.379 .059 -.127 -.579 
33 .115 .131 .600 -.441 69 -0.000 -0.000 -0.000 -0.000 
34 .216 .145 .858 -.346 70 -.327 .048 ".15~ -.56} 
35 -.518 .131 -.181 -1.404 11 -0.000 -0.000 -0.000 -0.000 
36 -.880 .196 -.424 -2.189 72 -.322 .061 -.138 -.6"!Jt\ 



WIND ENGINEERING STUDY OF THF R!NAI5SANCF C~NTFR 
UNIFORM UPSTREAM ROUGHNESS 

CENTER 8UILDING 
WINO DIRECTION 230 

PRESSURE ~EAN RMI MUIMUM MINIMUM PRF<)SURF ~FAN RMS ~bX IMUM MrMt~uM 

TAP PRF.SSURE PRESSURE PRESSURE PRESSURE TAP PRfC:;SURt: PPF5C;URF PRfSC;UPF PPFSStlPE 
NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFJCIENT NUMREP COEFFJCT~"IT COFFFJCJENT eOEFF JCIF"'T COFFFTClfNT 

1 -.135 .096 ".390 .. 1.096 :11 -1.691 .36) ..... 404 -?A11 
2 .. 0.000 .... 0.000 -0.000 -0.000 31\ -1.612 .2154 -.6C;? -iil.586 
3 -.106 .094 -.365 ... 1.021 39 -.411- .13f- .0",,1 -.A'i6 
4 -.593 .095 -.320 .. 1.016 40 .55e; .1?9 .CI')3 .12'i 
5 .... 638 .101 -.332 -1.1145 41 .030 .121 .44'\4 -.409 
6 .... 563 .066 -.348 -.R56 4? .... 201\\ .115 .119 -."54 
1 -1.205 .355 .... 284 -2.161 43 -.OR6 .175 .543 -.61=*7 
8 -1.499 .262 -.511 -2.?06 44 .O4? .191 .191 -.SA4 
9 -.518 .119 -.154 -.992 45 -.510 .11lO .ll!,; -1.?7Q 

10 .518 .101 .894 .089 46 -.77? .'3r;Q -.144 -?751 
11 .620 .101 .990 .183 41 ... 1.0154 .440 ".246 -?442 
12 .395 .082 .698 .081 48 -1.594 .216 .... 175 -(>.437 
13 .313 .094 .R15 .034 49 -.660 .111 -.l Q l -1.063 
14 .488 .111 .949 .073 SO .336 .241 .QS:l -.5t4 
15 -.125 .010 .129 -.445 51 .... 'HO .142 -.O71l -1.044 .... 
16 -.161 • 109 -.464 -1.224 52 .... 301 .Ofll -.O!iA -."1-; ~ 
17 -1.469 .401 -.379 -2.463 r;3 -.11'5 .1O~ .239 -.65Ci 
18 -1.802 .254 -.608 -2.622 54 -.102 .133 .474 -.53? 
19 -.601 .126 -.111 -1.048 S5 -.530 .115 -.O~l -1.06~ 
20 .603 .114 .989 .111 '56 -.G;O? .16) -.141 "l.~QA 

21 .505 .103 .821 .119 57 -.757 .37«; -.221 -?4qQ 
22 .281 .081 .15(,0 .025 'is -1.406 .21; -.375 -?.4Q?, 
23 .325 .101 .154 -.010 r;q .... 6ql .12Q -.IQC; -1.1'i? 
24 .426 .134 .891 .012 ('0 .337 .lfH .1434 -.33Q 
25 -.291 .092 .131 .... 742 61 -.491 .143 -.ORO -1.016 
26 -.111 .128 -.369 -1.552 61' -0.000 -0.000 -0.000 -0.000 
27 -1.835 .385 -.249 -2.1l13 ~3 -.164 .OR6 .1S? -.510 
28 -1.863 .214 -.938 -2.523 64 -.121 .OQ7 .212 -.4:?~ 
29 -.480 .111 -.091 -.955 65 -.407 .111 -.1;0 -.'He:; 
30 .605 .116 .935 .183 66 -.08R .070 .058 .... 471 
31 .148 .013 .416 -.088 67 -o.oon -0.(1)0 -0.000 -0.000 
32 -.068 .062 .114 -.268 68 -.346 .068 -.1~4 -.7AA 
33 .031 .140 .511 -.442 69 -0.000 -0.000 -0.000 -0.000 
34 .141 .169 .815 -.431 70 ... 43~ .121 .065 "1.2Q-; 
35 -.t:;20 .121 -.084 -.942 11 -0.000 ... f).OOO -0.000 .. n.ooo 
36 -.661 .141 -.234 -1.216 72 -.SC;q .174 .... 14A -1.41C; 



wIN~ ENGINEERJN6 STUDY OF THF RENAISSANCE CFNTFR 
UNIFORM UPSTREAM ROUr,HNESS 

CENTER RUtL"lING 
WIND DIRECTION 240 

PRESSURE MEAN RMS M.XIMUM MINI.MUM PRFSSURE MFAN RM~ MA)(I"1UM MtPlljMU"1 
TAP PReSSURE PRF.:SSURE PRESSURE PPF.:SSURE TAP PRfSC;URr: PRFSSUPF pRFSO:;llPF PRFSSIJRE 

NUMPER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMf1ER COEFFICJEMT CI')s:FfTCtf:NT COfFFICIENT COFFFIrTFNT 
1 -.688 .106 -.412 -1.070 37 -1.64? .419 -.2">" -?794 
2 -0.000 -0.000 -0.000 -0.000 38 -1.41" .2f-9 -.547 -?471 
3 -.760 .091 -.385 -1.100 39 -.2AO .141 .?q5 -.'110 
4 -.582 .100 -.292 -1.008 40 .5A3 .1?~ 1.0~fI • liB 
5 -.576 .093 -.243 -1.067 41 -.046 .117 .415 -.4,9 
6 -.

lin6 .069 -.251 -.918 42 -.22A .10] .lb8 -.63;> 
7 -1.555 .345 -.486 -2.509 43 -.107 .171 .525 -.734 
a -1.467 .188 -.799 -2.011 44 .OIQ .1'H .193 -.c)3A 
9 -.190 .112 .188 -.729 4~ -.432 .131, .Of'll -.~Q;; 

10 .701 .106 .965 .300 41) -.475 .10? -.l'i7 -.cHJ:l 
11 .457 .09B .805 .059 47 -1.431 .2q9 -.4ft7 -~.')4'" 

12 .250 .077 .544 -.061 48 -1.616 .?6A -.749 -?56fo1 
13 .224 .102 .640 -.146 49 -.623 .127 -.0<:'0 -l.l·H 
14 .355 .131 .A54 .040 50 .525 .137 1.0~5 -.3?1 
Ie; -.217 .067 -.012 -.471 51 -.556 .13? -.ll'" -1.1"J9 ...... 
16 -.693 .083 .... 413 -1.033 52 -.355 .104 0.000 -.7';ft ~ 

-..a 
17 -1.775 .401 -.385 -2.789 ~3 -.2;>3 .1~4 .If-A -.899 
18 -1.769 .252 -.829 -2.577 54 .... 15;> .156 .450 -.ql? 
19 -.338 .132 .089 -.872 55 -.483 .10~ -.134 -.A99 
20 .681 .123 1.142 .226 '56 -.427 .08? -.1?8 -1.082 
21 .328 .094 .644 .015 57 -1.101 .327 .... ??4 -?351 
22 .144 .07? .356 -.098 ~13 -1.515 .?77 -.5'57 -?44F1 
23 .196 .115 .559 -.261 59 -.665 .14'; -.1~6 -l.rll? 
24 .309 .152 .941 -.064 60 .444 .128 .883 .... 2?4 
25 -.364 .094 -.068 .... 884 61 -.«:;43 .13? -.119 -J .143 
26 -.683 .138 -.237 ... 1.963 "2 -0.000 -0.000 -0.000 -0.000 
27 -2.143 .321 -.915 -2.794 63 -.11A .09" .72ti -.77ft 
28 -1.904 .207 -1.310 -2.749 64 -.132 .lli .4?4 -.761'1 
29 -.385 .123 .102 -.810 1;5 -.425 .084 -.145 -.17] 
30 .633 .122 1.012 .258 ~6 -.093 .040 .025 -.795 
31 .088 .076 .330 -.213 67 -0.000 -0.000 -0.000 -n.oon 
32 -.098 .057 .160 -.297 68 -.367. .054 -.19" -.65ft 
33 -.009 .123 .460 -.535 69 -0.000 -0.000 -0.000 -0.000 
34 .089 .162 .A90 -.312 70 -.47; .1'>2 -.0;>3 -1.2~3 

35 -.466 .109 -.019 -1.008 71 -0.000 -0.000 -0.000 -0.000 
36 -.525 .115 -.086 -.945 72 -.717 .17') -.226 "'1.499 



WINO ENGINEERING STUDY OF THE RENAI5SANrE CFNTF~ 

UNIFOQ~ UPSTRF.A~ POUr,H~F.~S 

CENTER ~UILOING 
WINO DIPECTION ?50 

PRESSURE MEAN RMS MAXIMU~ ~INr~UM PRfSC;URF. MFA~I R~S 'U X T MUM M T ~IJ MUM 
TAP PRESSURE PRESSURE PRESSURE PRESSURE TI\P P~ESC;UPF ~PFC;SI'Q~ PRFSC;UIJJ,' POFSS"~F 

NUMAE9 COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NU~RF:R COEFFICTn.lT CnEFFICIf~IT COfFFI r I FNT COFF F yr- Tn-IT 
1 -.601 .082 -.361 -.cHi4 37 -1.3'i? .413 .3] 1 -?7R7 
2 -0.000 -n.ooo -0.000 -0.000 ~~ -1.?55 .2~:~ -.249 -2.2~1 
3 -.954 .111 -.48fo -1.404 19 -.I~O .14A .474 -.7?fA. 
4 -.790 .148 -.391 -1.273 40 .'i7~ .112 .YAI .141 
5 -.524 .091 -.211 -.879 41 -.130 .09F' .244 -.4~C; 

6 -.491 .072 -.223 -.A66 42 -.?b'i .Ofll .0.31 -.1',04 
7 -1.909 .351 -.6-;8 -2.692 43 -.146 .161 .(o.?R -.~4? 

8 -1.175 .151 -.627 -1.678 44 -.041 .1 Rf. .7A3 -.73R 
9 .198 .108 .537 -.204 4~ -.4'2'" .111 .011') -.FJ(,f... 

10 .736 .094 .985 .330 46 -.441', .07H -.lQ6 -.R"O 
11 .198 .082 .468 -.104 47 -1.101 .28", -.041 -??OQ 
12 .053 .063 .245 -.186 48 -1.24? .271 .Ooe:; -?'3"7 
13 .036 .119 .489 -.328 49 -.561 .149 -.OAI -1.094 
14 .177 .147 .732 -.290 0:;0 .529 .127 .932 .14e; 
15 -.297 .078 -.071 -."94 ~1 -.'i3? .09~ -.lk') -.9F-r:. .... 
16 -.661 .086 -.396 -1.343 52 -.40(, .110 -.OtH -.~91 ~ 

co 
17 -2.26-; .324 -1.059 -?803 C;3 -.271 .130 .lA2 -.7"4 
18 -1.609 .196 -1.091 -2.310 54 -.201 .lh5 .e:;68 -.~01 

19 -.011 .117 .381 -.431 e;c; -.4A5 .OH~ -.113 -.A4,) 
20 .718 .108 1.054 .285 56 -.42" .0'i9 -.r"O -.7,)h 
21 .117 .089 .389 -.117 C;7 -1.041 .2e;7 -.071 -?143 
22 -.013 .070 .238 -.304 e;R -1.223 .?P7 -.i?R7 -?34C; 
23 .056 .130 .531 -.415 S9 -.533 .151 .023 -}.14~ 

24 .172 .174 .842 -.319 60 .419 .123 .944 .01~ 

25 -.396 .097 -.051 -.799 hI -.561 .107 -.09" -1.0C;7 
26 -.594 .111 -.179 -1.151 h2 -0.000 -0.000 -0.000 -0.000 
27 -2.051 .281 -.947 -2.803 63 -.219 .113 .3"'~ -.73C; 
28 -1.745 .203 -.894 -2.353 h4 -.163 .1i?4 .313 -.hoQ 
29 -.227 .118 .203 -.791 he:; -.448 .O~~ -. 1 ~1t- -.7]", 
30 .629 .125 1.039 .248 66 -.112 .033 -.Olle; -.274 
31 -.020 .086 .311 -.349 "1 -o.oon -0.000 -0.000 -0.000 
32 -.160 .061 .091 -.319 bB -.317 .043 -.??O -.6C;R 
33 -.079 .126 .413 -.5'51 69 -0.000 -0.000 -0.000 -I'\.oon 
34 .029 .177 .855 -.490 70 -.445 .137 .i?19 -1.~40 

35 -.444 .102 .148 -.8~R 71 -0.000 -0.000 -0.0f)0 -o.oon 
36 -.499 .090 -.201 -.910 12 -.16A .1'5C; .011 -l.l~r:, 



WINO fNGINEFRING STUDY OF THf PFNAI~~~NCF CFNTFR 
UNIFOR~ UPSTREAM ROUGHNESS 

CFNTER RUllOING 
WIND OIRECTION 2&0 

PRESSURE MfAN RMS MA)(JMU~ MINIMUM PPfSSlJRf t..1FAM RMS MAXIMUM MP'IMlIM 
TAP PRESSURE PPESSURE PRESSURE PRESSURE TAP PRFSSllJ..lF" oPFSSUPF PPFSC;U~F PRFSStlRF 

NUMf.lER COEFFICIENT COEFFICIENT ~OEFFICIfNT COEFFICIENT NU~flEP. COEFFICIFNT COFFFICIFNT COfFFTClfNT COFFFICIENT 
1 -.562 .0.58 -.391 -.R62 37 -.If1A .13~ .300 -.(,;>q 
2 -0..0.0.0. -0..00.0. -0.000 -0..0.0.0 :l~ -.060 .192 .779 -.F,2::1 
3 -1.146 .126 -.547 -1.564 19 -.41t; .103 .037 -.71-,4 
4 -.826 .122 -.416 -1.20.2 40. -.464 .0.75 -.233 -.j:j]f, 

5 -.423 .0.77 -.172 -.728 41 -.264 .098 .D"n -."4~ 
6 -.50.2 .0.82 -.238 -.987 42 -.319 .077 -.OlA -.~F,4 

7 -1.846 .194 -.951 -2.435 43 -.209 .1'50. .30.8 -.M~O 

8 -.678 .123 -.235 -1.0.82 44 -.IIA .174 .F,Qf, -.647 
9 .50.7 .10.6 .792 .10.1 4~ -.40F! .0.93 .0.48 -.73A 

10. .60.8 .10.2 .884 .242 46 -.41f, .062 -.177 -.761 
11 -.137 .084 .112 -.538 47 -.610 .229 .146 -1.r::;10 
12 -.178 .0.61 .0.25 -.439 48 -.79;> .232 -.153 -l.~lll 

13 -.154 .134 .40.0. -.598 49 -.53;> .142 -.135 -1.nri1 
14 -.0.23 .173 .810. -.469 50. .463 .152 .90" -.;>94 
15 -.334 .0.92 -.0.44 -.672 c;1 -.531 .OA? -.223 -.~?" 

~ 

16 -.60.9 .073 -.372 -1.134 52 -.397 .101 -.12F, -.Q~l ~ 

17 -2.112 .255 -1.147 -2.RD3 c;3 -.2"7 .12'5 .1('1 -.7ql 
10 

18 -1.0.46 .179 -.369 -1.641 54 -.112 .153 .474 -.77'5 
19 .338 .lJ6 .760. -.141 55 -.454 .(114 -.119 -.19;> 
20. .638 .113 .955 .248 'i6 -.39A .O'S? -.14A -.619 
21 -.156 .081 .129 -.479 e:;7 -.612 .201 .0.47 -1.43A 
22 -.196 .0.71 .0.78 -.4&8 c;8 -.7f1'".l .227 -.0.40. -1.9C;0 
23 -.113 .140. .380. -.521 59 -.45 A .137 -.019 -1 .1 F,O 
24 -.0.0.9 .179 .872 -.f.l1 60. .400 .12(' 1.0Se:; -.209 
25 -.447 .10.4 -.0.73 -.~36 61 -.621 .09? -.301 -I.lO] 
26 -.580. .0.97 -.20.3 -1.117 F,2 -0.0.00 -0.000 -0..000 -n.OOf) 
27 -1.70.5 .283 -.578 -2.663 1'3 -.23F! .092 .0.51 -.An,:, 
28 -1.353 .20.2 -.452 -2.023 64 -.17 0 .10.4 .316 -.694 
29 .0.19 .10.3 .374 -.395 65 -.43R .060 -.1",1 -.6RO 
30. .596 .115 .963 .187 66 -.IOC:; .030 0..000 -.324 
31 -.186 .0.90. .10.9 -.50.9 fl1 -0.0.00 -0.000 -0.000 -0.000 
32 -.260. .067 -.011 -.509 68 -.3&2 .0:31 -.2£13 -.56~ 

33 .0.20 .100. .472 -.3t;9 69 -0..00.0 -0.000 -0.000 -0.0.0.0 
34 .592 .116 .950. .178 70. -.392 .QA4 .001 -.79R 
35 -.188 .089 .130 -.490 71 -0..0.00 -0.0.00 -0..000 -0.000 
36 -.259 .066 -.010 -.486 12 -.514 .14~ .038 -.9~Q 



WINQ ENGINEERING STUDY OF THF PENAISSANCE CFNTEP 
UNIFORM UPSTREAM ROUGHNESS 

CENTER qUltOINI; 
WINO OIRECTION ?70 

PRESSURE MEAN RM5 MAXIMU" MINI-MUM PPF~SUPE ~F:AN PMS MA)CTMUM ~PJtMUM 

TAP PRESSURE PRESSURE PRESSURF °RESC;URf TAP PPF.'SSUPf PRFSSUPF PPFSSlIPF PPFS~\I~E 

NUMRER COEFFICIF.NT COEFFICIENT COEFFICIt:NT COEFFICIF..:NT NUM~FP COEFFICTFNT COEFF I C I HIT COF:FF ICIF:t.IT COFFFTCTFNT 
1 -.549 .041 -.391 -.758 37 -.573 .317 .491 -1.67" 
2 -0.000 -n.ooo -0.000 -0.000 38 -.709 .224 .116 -1.43" 
3 -1.367 .121 -.903 -1.779 ;9 .011 .143 .571 ~.3"4 
4 -.558 .100 -.301 -1.01? 40 .!)4? .127 .929 .11Q 
5 -.479 .084 -.125 -.7"9 41 -.324 .ocn .01:\5 -.107 
6 -.645 .164 -.24~ -1.265 42 -.323 .019 -.050 -.60~ 

7 -1.423 .146 -."31 -1.879 43 -.209 .1&:,1 .320 -.Al~ 

8 -0.000 -0.000 -0.000 -0.000 44 -.130 .171 .513 -.7"~ 
9 .654 .073 .775 .238 45 -.35? .104 .101 -.7';)t:I 

10 .373 .088 .641 .015 4b -.31S1 .090 -.O~O -.~41 

11 -.488 .077 -.130 -.769 41 -.299 .140 .}141 -.910 
12 -.399 .068 -.102 -.624 48 -.34) .20A .141 -.9Al 
13 -.333 .136 .216 -.730 49 -.404 .1 i?9 .OA4 -.A9Q 
14 -.240 .179 .590 -.673 50 .299 .205 .F4QC; -.",95 
15 -.371 .103 -.039 -.142 51 -.469 .07Q -.1"1 -.74A .... 
16 -.595 • 073 -.383 -.890 52 -.3?4 .0t4? -.04& -.61)" tI1 

0 
17 -1.496 .283 -.318 -2.256 53 -.IRA .096 .1l0 -.~OH 

18 -.422 .110 .208 -.9R3 54 -.097 .124 .456 -."10 
19 .598 .123 1.008 .080 55 -.39(1 .0"9 -.076 -.FH9 
20 .478 .110 .816 .092 56 -.339 .01e; -.012 -.f!\9q 
21 -.459 .087 -.176 -.776 ~1 -.20? .11? .5]6 -.1 A l 
22 .... 361 .094 -.033 -.702 Ci8 -.27? .194 .2"Q -l.07A 
23 -.252 .173 .353 -.~50 59 -.3AQ .151 .074 -1.0'10 
24 -.143 .203 .675 .... 668 ,,0 .267 .217 .B32 -.c;3c; 
?5 -.476 .134 .029 -1.005 61 _.cq~ .0~1 -.2AO -.Q?S 
26 -.596 .155 -.139 -1.603 ,,2 -1).000 -0.000 -0.0(10 -0.000 
27 -1.3~1 .230 -.383 -2.124 63 -.I~A .01e:; .O"i1 -.c;77 
28 -.997 .173 -.415 -1.589 ~4 -.14B .o<n .?36 -.513 
29 .169 .091 .520 -.20R 6S -.3R1 .07~ -.130 -.7I)fo 
30 .582 .117 .943 .150 66 -.072 .042 .116 -.274 
31 -.318 .086 -.047 -.667 ,,1 -0.000 -0.000 -0.000 -0.000 
32 -.321 .076 -.043 -.5~4 "R -.354 .o,,? -.11:\4 -."'CiS 
33 -.209 .154 .412 -.809 69 -0.000 -0.000 -0.000 -('I.Oou 
34 -.094 .204 .660 -.718 10 -.452 .115 .234 -.~44 

35 -.381 .126 .289 -.908 11 -0.000 -0.000 -0.000 -0.000 
36 -.422 .107 0.000 -.934 72 -.223 .123 .?RO -.691 



~INO ENGINEERING STUOV OF THF RFNAJ5SANCF CFNTiR 
UNTFOR~ UPSTR~A~ ROUGHNF55 

CEIIITF.tl HUIlOINA 
WINO OIRECTION ?~O 

PRESSURE ~EAN R~S ~AXIMUM ~INIMUI4 PRFSSURF: MfAN Rt.45 MAl( I Mt/.4 MINIMI.lM 
TAP PRESSURE PRESSURF PRESSURE PRESSURE' TAP PRFSSURf PRFS5UPF: PRESSURF PRFSC:URF 

NUMRER COEfFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NU~.u~ER COEFFICTFMT ("OFFF JCIFP-JT COFFFICIFNT COffFICIENT 
1 -.545 .035 -.429 -.742 :H -.259 .243 .556 -1.10? 
2 -0.000 -0.000 -0.000 -0.000 :U~ -.3Ac) .213 .499 -I.un 
3 -1.466 .117 -.978 -1.798 39 -.013 .1 C;p .flO7 -.5Q5 
4 -.416 .060 -.238 -.744 40 .474 .1Se:; 1.027 -.214 
5 -.371 .082 -.145 -.660 41 -.316 .0143 -.O~9 -.flRS 
6 -.598 .124 -.138 -1.113 42 -.30Q .096 .035 -.fl63 
7 -.A53 .133 -.428 -1.348 43 -.160 .164 .342 -.bAA 
A .340 .110 .652 -.142 44 -.ORO .18q .595 -.6Qf, 
9 .704 .095 1.012 .279 45 -.33A .127 .2?0 -.A34 

10 -.009 .093 .299 -.309 46 -.3~2 .130 .113 -1.0?4 
11 -.784 .085 -.511 -1.154 47 -.134 .157 .4')Q -."6~ 
12 -.535 .091 -.190 -.7Al 48 -.15? .094 .114 -.54? 
13 -.475 .139 .128 -.827 49 -.156 .112 .1 QO -.6QI 
14 -.410 .113 .386 -.7R5 1:\0 -.029 .219 .1R4 -.77f. 
15 -.453 .100 -.118 -.823 51 -.466 .OQO -.110 -.96e:; ..... 
16 -.558 • 077 -.324 -.828 ")2 -.30c; .076 -.053 -.641 VI 

17 -.A16 • 255 .203 -1.6b1 C:;3 -.1"14 .oeq .111 -.e:;:n 
..... 

18 .029 .}lta .518 -.534 54 -.10C::; .123 .457 -.5)A 
19 .704 .119 1.058 .2b3 55 -.33R .111 .014 -.AO'" 
20 .258 .090 .549 -.106 56 -.309 .10f\ .Oi)l:; -.enl 
21 -.715 .100 -.399 -1.035 57 .167 .164 .ft'lfl -.3t:;4 
22 -.496 .151 -.064 -.9Q5 ~fI -.OS? .10? .345 -.4Qf. 

23 -.335 .231 .442 -1.113 ,,9 -.139 .090 .2t-0 -.C:;4? 
24 -.169 .27l .788 -.959 ~O -.1'17 .?07 .'E>f.i? -.ROft 
25 .... 449 .164 .228 -.976 f,1 -.564 .104 -.lQ9 -1.10'" 
26 -.583 .177 .036 -1.833 62 -0.000 -0.000 -O.O(lO -0.000 
27 -.721 .256 .297 -1.543 fl3 -.23R .Of\? .0?4 -.c:;c;e:; 
28 -.545 .191 .222 -1.13A 64 -.18f1 .091 .254 -.4J:\t;; 

29 .165 .119 .478 -.439 65 -.35Q .081 -.10A -.74q 
30 .518 .129 .946 -.142 66 -.061 .050 .OR? -.360 
31 -.430 .076 -.136 -.724 67 -0.000 -0.000 -0.000 -0.000 
32 -.329 .096 -.014 -.687 b8 -.326 .Ofl5 -.100 -.744 
33 -.199 .156 .263 -.712 fl9 -0.000 -0.000 -0.000 -0.00(1 
34 -.081 .201 .700 -.684 70 -.534 .106 -.IQ? -.QC:;~ 

35 -.357 .139 .153 -.S89 71 -0.000 -0.000 -0.000 -o.noo 
36 -.379 .134 .089 -1.229 72 .02R .167 .6')9 -.C:;Rl 



WIND FNGINEFRJNG STUDY OF TH~ PFNAI~SANCE CFNTFR 
UNIFORM UPSTREAM POUGHNESS 

CENTER I3UIU>ING 
WIND DIRECTION 290 

PRESSURE MEAN RMS MAXIMUM MINIMU" PRFSSURF ~EAN R~S MAXIMU'" MTNTt.1'.lM 
Tap PRFSSURE PRESSURE PRfSSURE PRESSURE TAP PPfSSURF PRFSSURF PPr:SC;uoF PRFC;StJRF 

NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NU"~ER COEFFICIFNT ,-"OFFFJCIfNT COt:FFICIFNT COFFFICIF"NT 
1 -.524 .029 -.408 -.642 37 -.?16 .157 .349 -."91) 
2 -0.000 -n.ooo -0.000 -0.000 38 -.113 .207 .739 -.704 
3 -1.495 .119 -1.065 "'1.947 39 -.444 .153 .Ok2 -1.;'>02 
4 -.395 .077 -.183 -.727 40 -.463 .i?09 .OQ4 -l.A"Q 
5 -.409 .101 -.038 -.722 41 -.427 .1~4 .ORO -l.O:H 
6 -.420 .066 -.214 -.677 42 -.306 .110 .0 .. F"f -).O~O 

7 -.303 .120 .040 -.758 43 -.211 .137 .249 -.791 
8 .658 .097 .981 .287 44 -.164 .1 t; 1 .4;47 -.7D 
9 .551 .096 .841 .153 45 -.353 .ll~ .I)A4 -1.013 

10 -.445 .099 -.057 -.154 46 -.140 .147 .OQ2 -1.476 
11 -.951 .1lR -.571 -1.388 47 .204 .250 .9i>7 -.49Q 
12 -.604 .133 -.125 -1.121 48 .... 075 .1 i>A .34l' -.5Q2 
13 -.539 .162 .067 -.986 49 -.210 .15') .2(\7 -.A69 
14 -.502 .189 .440 -.939 50 -.215 .181 .~ln "'1.0?A 
15 -.525 .121 -.125 -.959 51 -.566 .113 -.077 -l.)~A .... 
16 -.539 .100 -.222 -1.065 52 -.316 • 07Q -.065 -.953 VI 

11 -.055 .214 .666 -.819 53 -.260 .091) .197 -.597 
IV 

18 .305 .163 .807 -.315 54 -.1~1 .114 .554 -.544 
19 .428 .190 .889 -.426 55 -.316 .10? .071 -.~1C:; 
20 -.096 .161 .446 -1.016 56 -.322 .117 .J07 -1.077 
21 -.813 .166 -.165 -).419 57 .249 .159 .7kl -.?90 
22 -.5514 .231 -.023 -1.344 58 .061 .111 .437 -.33l 
23 -.149 .215 .442 -1.145 59 -.116 .1014 .'-H4 -.~l" 
24 .049 .231 .994 -.161 60 -.284 .161 .1-4ft -.~A? 

25 -.594 .190 .264 -1.410 61 -.655 .PH -.1,,0 -1.:.?6~ 
26 -.652 .284 .072 -2.410 62 -0.000 -0.000 -0.000 -o.noo 
21 .195 .268 1.135 -.510 63 -.7C:;C:; .09~ .13ft -.601-
28 -.031 .143 .429 -.592 64 -.lA1 .12(' .376 -.573 
29 -.519 .178 .101 -1.345 ft5 -.331 .OA'" -.021 -.73ft 
30 -.623 .264 .034 -2.135 66 -.047 .055 .17.1 -.61? 
31 .114 .268 1.148 -.572 61 -0.000 -0.000 -0.000 -0.000 
32 -.034 .141 .511 -.5214 (,8 -.ll? .063 -.OA5 -.719 
33 -.185 .141 .435 -.195 69 -0.000 -0.000 -0.000 -n.ooo 
34 -.199 .261 .832 -.816 70 -.559 .10) -.?I,1 -1.0,,7 
35 -.408 .226 .364 -1.145 11 -o.oon -o.noo -0.000 -0.000 
36 -.341 .111 -.011 -.181 12 .171 .15A .1914 -.3)0 



WINO ENGINF.F.RING STUOY OF THE PENAISSA~Cc CfNTER 
UNIFORM UPST~~.M ROUGHNESS 

CENTER RUIl.OINf; 
WINO OIRECTtO~ 300 

PRESSURE ~F.AN RMS MAXIMUM MINItAU~ PPe:~SURE MFA"" "'-"S -..,X If..4lN MTI\ITMUM 

TAP PRESSURE PRESSURe: PRESSURE PRESSUPE T.P PRFSSIJPF PRf<)SIJPF PRFSC,lJPF PRf:SStlQE' 
NUM8ER COEFFICIENT COEFFICIENT COfFFICIENT COEFFICIENT NUW~FR COE'FFICJFNT CflFFFICTF"oIT COFFFICIFNT COFFFICIFI\.IT 

1 -.486 .033 -.380 -.606 37 ."4f- .13A 1.072 -.031 
2 -0.000 -0.000 -0.000 -0.000 38 .061:> .132 .411:> .... C;4~ 
3 -1.483 .118 -.996 -1.931 J9 -.'524 .1AQ • HI?, -1.741 
4 -.443 .097 -.175 -.792 40 -.564 .??I:> .?32 -1.C;;1)1.s 

5 -.363 .070 -.098 -.599 41 -.660 .17? .0"'0 -1.31':t 
6 -.342 .061 -.159 -.543 42 -.30? .01:>4 -.006 -.71c:.; 
7 .120 .101 .449 -.263 43 -.161; .141 .444 -.",91 
8 .769 .102 1.122 .311 44 -.100 .170 .r:;77 -.641 
9 .216 .099 .543 -.230 45 -.361:> .144 .112 -1.14~ 

10 -.931 .115 -.546 -1.370 46 -.310 .202 .209 -?o:n 
11 -1.155 .131 -.132 -1.734 47 .49] .130 1.001 .fl7t: 
12 -.766 .198 -.263 -1.415 48 .078 .106 .405 .... t;Rc;, 
13 -.598 .165 -.027 -1.124 49 -.364 .142 .098 -.'H6 
14 -.537 .169 .061 -1.062 50 -.363 .195 .114 -1.41'; 
15 -.489 .135 -.034 -.981 51 .4a~ .129 .F<99 .oAf! 
16 -.501 .109 -.201 -1.003 52 .09;> .08R .430 -.3;>3 .... 

tJ1 

17 .339 .103 .686 -.151 r::;3 -.51~ .1f,8 -.016 -1.1?h t.l 

18 .633 .128 .977 .128 54 -.l'\I+A .193 .031 -1.?47 
19 .018 .181 .748 -.678 c:;S -."Q6 .1lR -.216 -1.) 14 
20 -.700 .213 .202 -1.476 '36 -.309 .08R -.04::1 -.11:)) 
21 -1.141 .208 -.360 -1.859 '31 .282 .136 .7113 -.2)" 
22 -.595 .204 ... 044 -1.387 «;8 .14:1 .094 .54r::; -.23C, 
23 -.351 .251 .469 -1.259 r::;9 -.19c;; .144 .313 .... 7Rl 
24 -.206 .286 .777 -1.345 60 -.3515 .175 .4?2 -1.07? 
25 -.469 .164 .172 -1.178 61 -.61:>7 .136 -.1715 -1.16R 
26 -.563 .191 -.094 -2.131 f,2 -0.000 -0.000 -0.000 -0.000 
27 .616 .139 1.050 -.040 63 -.242 .01:>3 .098 -.604 
28 .101 .116 .442 -.346 64 -.161:> .114 .39ft -.54'-1 
29 -.646 .188 -.023 -1.247 6r::; -.287 .087 .041 -.f.t?7 
30 -.793 .222 -.053 -1.641 66 -.O?Fl .0t;1:> .1"2 -.F-Oc 
31 .... 767 .176 -.250 -1.515 67 -0.000 -0.000 -0.000 -0.000 
32 -.329 .112 .001 -1.078 68 -.273 .059 -.OR4 -.F-11 
33 -.279 .137 .314 -1.233 69 -0.000 -0.000 -0.000 -o.oon 
34 -.197 .169 .196 .... 777 10 -.1534 .09h -.?JI:> -.0;>4 
35 -.414 .147 .202 -1.360 71 -0.000 -0.000 -0.000 -Cl.OOO 
36 .... 466 .179 .135 -1.624 72 .227 .131 .71)5 -.I"Q 



WINO FNGINEFRING STUDY OF TH~ RFNAI~SANCF CFNTfP 
UNIFOR~ UPSTREAM ROUAHNF.5S 

CFNTER RUH.DING 
WIND DIRECTION ~10 

PRESSURE ~EAN RMS ~AXIMUM ~INIMUM PREC;SURF MfA~ .... Mc:: "'A)(t~lJ~ M T"'H~iJ~ 

TAP PRfSSURE PPESSURE PRESSURE' PRESSURE TAP PRFC;SIIRF PPfSC;UPf PRfSC;LJPf pOF'g~WQf 

NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NU ... RER COEfF ICTft\IT COf:FFIC'H"IT CO,:J:'FfCII='NT COFI='FJrrr:NT 
1 -.473 .029 -.384 -.591 37 .1:I5~ .1 ?1 .9~Q .140 
2 -0.000 -n.ooo -0.000 -0.000 3A .MH .Ok9 .4~3 -.;t;\t., 
3 -1.503 .110 -1.015 -1.A39 39 -.82? .219 .011 -l.F.n:1 
4 -.543 .098 -.264 -.959 40 .... 92::4 .30~ .20R -?O?l 
5 -.243 .055 -.037 -.429 41 ".~21:j .21'~ .flY? -1.H31 
6 -.332 .058 -.146 -.546 42 -.320 .10':' .072 -.7f.O 
7 .451 .102 .744 .052 43 -.194 .201 .513 -.Q~I) 

8 .698 .109 .983 .300 44 -.14? .22? .k-;6 -.~"l 
9 -.285 .104 .037 -.688 41:j -.361 .171 .] f,A -) .141:1 

10 -1.354 .153 -.R63 -1.809 46 -.379 .240 .272 -1.914 
11 -1.288 .190 -.540 -1.R61 41 .5?A. .120 .Q99 .1 1:jS-

12 -.789 .222 -.222 -1.633 48 .0 lf~ .OQ4 .371 -.::l"'4 
13 -.613 .168 .049 -1.240 49 -.A41 .213 -.1,.6 -1.f.'i7 
14 -.505 .175 .136 -1.144 50 -.957 .2"} .OJ4 -l.Rl~ 
15 -.455 .176 .106 -1.206 c::;1 -.777 .173 -.I Q ? -l.1:j41 ..... 
16 -.480 .141 -.153 -1.074 52 -.320 .099 .022 -.7?1 til 

17 .506 .112 .909 .113 S3 -.264 .140 .?'-'O -.743 
~ 

18 .575 .112 .976 .232 C;4 -.209 .164 .619 -.F.l9? 
19 -.460 .153 .086 -.949 r:;5 -.25::4 .117 .224 -.B?'J 
20 -1.391 .209 -.638 -2.066 56 -.?7A .1::43 .24Q -1.0?2 
21 -1.365 .179 -.728 -2.083 ,;,7 .3210. .JlQ .7f:-4 -.0?4 
22 -.617 .212 -.077 -1.489 58 .03~ .09A .39 1 -.~~1 

23 -.534 .199 .183 -1.300 C::;9 -.510 .208 .Q?9 -1.34,0;, 
24 -.499 .215 .391 -1.337 60 -.646 .?l7 .0C;f, -1.61:1~ 

25 .... 474 .182 .116 -1.489 hi -.6~1 .123 -.?7R -1.1;\4 
26 -.488 .184 .110 -1.432 62 -0.000 -0.000 -o.oon -n.flOIl 
27 .630 .122 .991 .241 63 -.22; .102 .172 -.64t., 
28 .127 .085 .446 -.201 6" .... 1144 .1lA .214 -.~h) 

29 -.883 .177 -.351 -1.482 "5 -.2';R .OR6 .O]C} -.6'5? 
30 -1.101 .236 -.252 -1.876 66 -.019 .062 .13A -.56C; 
31 -.983 .200 -.338 -1.7?4 1,7 -0.000 -0.000 -0.000 -0.000 
32 -.377 .108 -.059 -.995 68 -.25? • o 1:1 A -.050 -.':'Of'l 
33 -.299 .117 .426 -.834 69 -0.000 -0.000 -0.0(10 -0.000 
34 -.202 .230 .665 -.890 70 -.5?~ .OA4 -.?~O -.~c;o 

35 -.349 .166 .226 -1.059 11 -0.0(\0 -0.000 -0.000 -0.000 
36 -.441 .236 .294 -1.(:\88 72 .271 .119 .712 -.099 



WINn ENAI~EFRtN6 ~TUOY OF THE PFNATS~ANCE CF~T~P 
UNIFORM UPSTPFAM ROUGHNESS 

CENTER RUnnINR 
WINO OIRfCTION 320 

PRESSURE MEAN RMS ..,AXY"'U!14 HItlfYMUM PPEC;SURF MF.AN RMS MA)fI~U'" MT"ITMIlM 

TAP PRESSURE PPESSURE P~ESSURE PRES'SURE T.P PRf~SlIRF PRESSUPF PPFSc.;UPF pt>I='C;c:;nPf 

NUMRER COEFFICIENT COEFFICIENT COEFFICIENT cnEFFICJENT NUM~fR COEFFICtF:"'T r.nFFFtCTFt..'T COFFFTCIFNT Co.FFF T ~ J nIT 

1 -.480 .032 -.385 -.598 37 .15-:;0 .132 1.011\ .1 """ 
2 -0.000 -0.000 -0.000 -0.000 38 -.107 .104 .3bq -.4-:tCl 
3 -1.493 .117 -1.080 -1.894 39 -1.IAO .243 -.1"7 -2.011-, 
4 -.660 .111 -.298 -1.010 40 -1.311- .335 .0"7 -~.3AC; 

5 -.241 .058 -.066 -.478 41 -.93;> .253 -.073 -I.q7!) 
6 -.362 .070 -.167 -.604 42 -.371.1 .155 .245 -1.01:\1 
7 .687 .099 1.022 .248 43 -.2t40 .?2f'1 .516 .... Q4:-t 
8 .444 .099 .727 .033 44 -.25f'1 .?I)3 .778 -1.041 
9 -.797 .117 -.376 -1.222 45 -.3~1 .200 .315 .. 1 • 1 ')c; 

10 -1.419 .259 -.552 -2.099 41\ -.383 .(1)6 .31n -?ou1 
11 -.973 .280 -.200 -2.007 47 .544 .119 .Q04 .:;>~6 

12 -.713 .?60 -.046 -2.253 48 -.214 .10" .1~? -.I\, .. A 

13 ... CiS2 .183 .003 -1.478 49 -1.253 .211 -.524 -l.Q?q 
14 -.531 .169 .242 -1.1.105 50 -1.274 .237 -.4Sr; -1.Qq3 
15 -.519 .171 .023 -1.322 'il -."Oft .20Q -.104 -1.44"" 
16 -.468 .142 -.113 -1.097 5(1 -.351 .129 .134 -.~cn '"'" til 

17 .658 .111 1.026 .229 &:;3 -.33? .141 .20? -.QOO til 

18 .248 .110 .561 -.186 'i4 -.309 .16Ci .44~ -.Q4~ 

19 -1.074 .158 -.496 -1.!i\79 ~5 -.297 .161 .7411) -.Qq4 
20 -1.654 .228 -.911 -2.343 Ci6 -.276 .127 .113 -.QCl7 
21 -.997 .290 -.229 -2.0?2 57 .340 .11A .~41 .017 
22 -.594 .204 -.040 -1.S74 'iff .... 234 .10t- .119 -.M}4 

23 -.548 .164 -.053 -1.4013 C;9 -.994 .(lOS -.413 -l.~?O 

24 -.573 .175 -.036 -1.966 1\0 -.939 .?12 -.30~ -l.~:?~ 

25 -.603 .196 .020 -1.506 61 -.1S13 .162 -.0"'0 -I.OAf, 
26 -.535 .179 .001 -1.252 fJ? -0.000 -0.000 -0.000 -0.000 
?7 .fl6Ci .127 1.062 .216 1\3 -.21040 .119 .1~(I -.714 
28 -.091 .087 .236 -.352 64 -.294 .130 .)$;] -.7Q) 
29 -1.307 .219 -.363 -?.037 65 -.2RCl .129 .L14 -.~04 

30 -1.485 .267 -.485 -2.361 66 -.OlA .064 .22'5 -.3&:;<; 
31 -1.104 .223 -.392 -1.921 67 -0.000 -0.000 -0.000 -o.oon 
32 -.467 .132 -.117 .... 989 n8 -.2C:;1 .070 .053 -.';4? 
33 -.362 .220 .361 -1.049 69 -0.000 -0.000 -0.000 -0.000 
l4 -.280 .291 .794 -1.206 70 -.«;09 .097 -.19C; -.Rqh 
35 -.371 .198 .232 -1.175 71 -0.000 -0.000 -0.01)0 -f).()on 
36 -.487 .280 .223 -2.079 72 .255 .110 .714 -.O:~"" 



WINO ENGINEFRING STUDY OF T~f P.ENAIS~ANC£ CENT~R 
UNIFOR~ UPSTREAM POUG~NESS 

CENTER AUILOING 
~IND DIRECTION 330 

PRFSSURE ..-EAN RMS MAXfMU14 '4INIMU14 PRfS~UR£ MfAN RMC) .~AXTt.AU·., fAT I\.'T MI.lM 

T4P PRFSSURE PRESSURE PRESSURE PRESSURE TJP PRFC;SURF PRFSC;UR~ PRFSSURF prH:C;SIlR~ 

NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NU"'~FR COEFFICTFNT rOFF~TCJJ:"'IT COF.FFJCTF~T COF"F"F TrTF"f\IT 
1 -.492 .035 -.369 -.615 37 .58~ .1 ?A 1.O4~ .1f'.7 
2 -0.000 -0.000 -0.000 -0.000 1A -.19~ .oc;U'l .147 -.C;Q4 

3 -1.472 .115 -1.088 -1.P53 39 -1.30$1 .2?5 -.479 -?nc;" 
4 -.741 .134 -.29'i -1.250 40 -1.21f1 .350 -.14e; -;>. :" ... 
5 -.?Ab .066 -.057 -.524 41 -.4SA .19::t .011 -1.4Qr.; 

6 .... 394 .091 -.167 -.779 42 -.357 .174 .?~5 -l.:;'~Q 

7 .749 .102 1.06iJ .218 43 -.324 .144 .1f!2 -.A7Q 
8 .126 .099 .413 -.225 44 -.3f10 .1 t:;4 .245 -l.lA? 
9 -1.n67 .139 -.665 -1.514 45 -.3AO .184 .e;03 -1.374 

10 -1.100 .229 -.362 -1.890 46 -.?99 .143 .?41 -l.n(H 

11 -.567 .174 -.085 -1.557 47 .519 .17? .Aq2 .?04 
12 -.515 .177 -.081 -1.b29 48 -.267 .n9~ .0118 -.A.01 
13 -.477 .128 -.162 -1.260 49 -1.287 .17q -.f'lS3A -1.Q'i4 
14 .... 457 .129 -.075 -1.095 e;0 -1.0~7 .'?'4k -.?F,.? -1.R~4 

15 -.482 .134 -.073 -1.232 51 -.'34? .113 -.o~o -l.O''"' 
16 -.436 .112 -.12'i -1.050 C;? -.:H~ .115 .0?7 -.ClO ~ ..... 

U'I 

17 .677 .125 .983 .216 53 -.331 .ll? .0'11 -.AQ? (J\ 

18 -.051 .103 .326 -.496 &;4 -.3I}Q .124 .1~7 .... 914 
19 -1.292 .178 -.704 -1.A3l 5C; -.33~ .149 .15e; -1 .24"" 
20 -1.l10 .269 -.322 -2.111 &:;6 -.2Si2 .109 .040 -.'133 
21 -.585 .174 -.117 -1.302 c;7 .344 .11~ .71~ .0;» 

12 -.486 .162 0.000 -1.490 c;a -.293 .097 .OA7 -.f.()~ 

23 .... 463 .127 .074 -1.054 t:;9 -1.0~1 .163 -.47f1 -1.f'.}C; 
24 -.487 .134 .063 -1.164 60 -.flfl9 .221, -.164 -l.~Jc) 

25 .... 521 .153 -.179 -1.319 61 -.2R9 .073 -.078 -.5f'.~ 

26 -.456 .131 -.130 -1.270 "'2 -0.000 -0.000 -0.000 -0.00(1 
27 .653 .121 .993 .303 63 -.26~ .07S .OM~ -.C:;R4 
28 -.236 .084 .093 -.527 ~4 -.2~~ .OTH -.0')4 _.~RR 

29 -1.434 .228 -.407 -2.094 65 -.331 .110 0.000 -.k&;U 

30 -1.331 .357 -.097 -2.290 66 -.016 .01:)8 .214 .... 4?~ 
31 -.586 .256 0.000 -1.665 fl7 -0.000 -0.000 -0.000 -o.OI}(l 
32 -.460 .181 .201 -1.323 fiR -.30R .OAI -.OA3 -.6~C; 

33 -.412 .155 .175 -1.137 69 -0.000 -0.000 -0.000 -(l.OlTO 
34 -.404 .193 .400 -1.315 70 -.SQO .10,. -.219 -1.007 
35 -.407 .212 .355 -1.248 71 .. 0.000 -0.000 -0.000 -0.000 
36 -.380 .196 .199 -1.676 72 .21,A .112 .69c; -.O~O 



WINO F.NGINEF.PING STUDY OF THF RENAISSANCF CFNTFR 
UNIFORM UPSTRFAM ~OUGHNESS 

CENTfR RUIlOTNA 
~INO DIRFCTION 340 

PRESSURE MEAN RM5 MAXIMUM MINIMUM PRFSSURf. MFAIII RMC; MAXIMUM .~ T ".I T M\ 'M 
TAP PRESSURE PRESSURE PRESSURE PRESSURE TAP PRf.SSURF PPFSSUPF. PPFSC;UPF PPFS~tWf. 

NUM~ER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUJlRFR COEFFICIF:NT COFFF T C I r:"IT COFFFICTFNT COF~F·TC TFNT 
1 -.494 .031 -.377 -.638 37 .56C; .123 1.052 .1 "'I.. 
2 -0.000 -0.000 -0.000 -0.000 ~~ -.232 .102 .111 -.6q~ 

3 -1.521 .109 -1.091 -1.905 19 -1.031 .252 -.171 -J.A20 
4 -.784 .121 -.344 -1.188 40 -.59? .26'3 -.017 -l.~OO 

5 -.365 .069 -.091 -.752 41 -.364 .149 .029 -l.OQO 
6 -.377 .077 -.184 -.764 42 -.28~ .119 .Oq, .... q:::q 
7 .70~ .103 1.047 .295 43 -.2s~ .104 .1~1 -.7r:.4 
8 -0.000 -0.000 -0.000 -0.000 44 -.2ft4 .105 .1415 -.7(;"F-. 
9 -1.i?04 .168 -.645 -1.771 45 -.373 .1M~ .1~0 -1.414 

10 -.892 .261 -.134 -1.618 46 -.35A .lA9 .204 -1.4,1 
11 -.451 .129 -.095 -1.444 47 .531 .121 .907 .171 
12 -.417 .104 -.150 -1.109 48 -.304 .107 .0'51 -.70t; 
13 -.399 .089 -.086 -.828 49 -1.120 .1AO -.357 -1.6F-.l 
14 -.374 .093 -.062 -.816 50 -.583 .234 - .. 0,0 -1.4~1 
15 -.401 .102 -.10R -.946 «:;1 -.301 .123 -.009 -1.01" 
16 -0.000 -0.000 -0.000 -0.000 52 -.294 .115 .00·7 -.~4;'.) ..... 

til 

17 .665 .113 .992 .176 153 -.26~ .090 .079 -.97~ "-I 

18 -.275 .109 .121 -.677 «:;4 -.250 .095 .047 -J.lll 
19 .. 1.191 .251 -.304 -1.915 55 -.27R .115 .OR5 -1.117 
20 -.824 .284 -.125 -1.767 ':;6 -.27? .11? .115 -.RRn 
21 -.487 .167 -.096 -1.333 57 .347 .109 .7f..4 .Ot;? 
22 -.404 .ll6 -.030 -1.145 5~ -.29t:; .091 .041 -.1'01> 
23 -.382 .087 -.058 .... 887 e.9 -1.005 .151 -.15F-.6 -l.t;F-.Q 
24 -.399 .068 -.206 -.741 60 -.56? .197 -.l·H~ -1.41" 
25 -.459 .108 -.130 -1.109 1;1 -.2RC:; .070 -.Oge; -.7A'? 
26 -.477 .145 -.088 -1.352 f..2 -0.000 -0.000 -0.001l -0.000 
27 .645 .123 1.057 .272 ~3 -.244 .077 -.OJ3 -.700 
28 -.310 .105 .053 -.728 64 -.266 .OHO -.O~O -.704 
29 -1.137 .264 -.288 -1.768 F-.5 -.292 .087 -.fl17 -1.0f,1 
30 -.563 .255 .003 -1.559 66 -.001 .053 .lfl7 -.341 
31 -.393 .165 .033 -1.386 67 -0.000 -0.000 -0.000 -0.000 
32 -.369 .139 .194 "'1.149 6A -.3R1 .099 -.1?4 -.~?4 
33 -.350 .118 .068 -1.052 69 -0.000 -0.000 -0.001l -0.000 
34 -.320 .126 .153 -1.015 70 -.':;69 .1?A -.1f.l7 -l.nc:;o 
35 -.422 .187 .184 -1.497 71 -o.noo -0.000 -0.000 -0.000 
36 -.452 .200 .167 -1.519 72 .ZRO .11 0 .7~3 -.Of..':; 



WIND fNGINEFRING STUDY OF THE RENAISSANCF CF~TFP 
UNIFORM UPSTREAM QOU~HNESS 

CENTER ~UILDJN~ 
WINO DIRECTION ~50 

PRESSURE MEAN RMS ~AXIMU'" ",INIMUM PRFC:;SURF ~FA'" R~S ~AX IMlW MT~!J~IIM 

TAP PRESSURE PRESSURE PRES SURF PRESSURE TAP PPfC:;SU~F PRFC:;SU~f PPfC;511PF Phll:"c:.C;IIRF 
NU~PEq COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMPEP COEFFl C T FNT COFFFICIFNT CnFFF T C J niT COfFFlrTFNT 

1 -.485 .030 -.381 -.604 37 .5l~ .12? .864 .107 
2 -0.000 -0.000 -0.000 -0.000 3A -.3]" .11'5 .041 -.714 
3 -1.532 .115 -.943 -1.879 3q -1.031 .243 -.2'1':; -l.R~~ 

4 -.750 .088 -.447 -1.066 40 -.513 .210 -.n4F, -1.440 
5 -.511 .084 -.ttl0 -.811 41 -.390 .160 .013 -1.?P 
6 -.338 .057 -.189 -.597 42 -.2Hq .1lA .10? -.9"" 
7 .510 .098 .780 .136 43 -.2f,7 .103 .1 f.l0 -.A2~ 

8 -.~14 .108 -.276 -.940 44 -.?9? .104 .079 -.'.t?4 
9 -1.216 .205 -.514 -1.737 45 -.373 .163 .119 -1.41S:< 

10 -.543 .174 -.042 -1.351 4f, -.344 .175 .179 -1.573 
11 -.387 .108 -.123 -1.070 47 .4Ci3 .120 .AA3 .I~? 

12 -.373 .084 -.153 -.837 48 -.402 .10R -.006 -.7'511 
13 -.380 .074 -.175 -.724 49 -1.07? .202 -.302 -1.71F, 
14 -.339 .075 -.112 -.703 '50 -.45A .1~2 -.017 -1.i?8H 
15 -.372 .093 -.112 -.826 '51 -.292 .122 .0?9 -l.OR::! 
16 -.418 .122 -.052 -1.237 &;2 -.27':; .104 .07? -1.?11 .... 

V! 

17 -.449 .148 -.040 -1.309 '53 -.243 .OAI .070 -.f.~~ 
co 

18 -.357 .082 -.137 -.697 54 -.21'5 .0Al .oa2 -.71f-
19 -.358 .078 -.147 -.737 55 -.267 .123 .116 -.(H::; 
20 -.369 .080 -.163 -.771 56 -.29" .144 .163 -1.1F.~ 

21 -.449 .143 -.080 -1.171 57 .123 .123 .7S7 .001 
22 -.360 .087 -.074 -.777 SP -.33" .090 -.049 -.(,'54 
23 -.362 .083 -.129 -.734 59 -.9C:;C:; .147 -.57? -1.411 
24 -.374 .084 -.086 -.784 "0 -.449 .114 -.1:>(' -1.l(1q 
25 -.446 .115 -.170 -1.133 61 -.270 .064 -.070 -.7:>1 
26 -.440 .141 -.116 -1.277 62 -0.000 -0.000 -0.000 -0.000 
27 .596 .115 1.025 .225 63 -.201 .0'i7 .073 -.59«; 
28 -.460 .115 -.089 -.892 64 -.224 .057 .004 -.'i7A 
29 -1.087 .274 -.328 -1.766 "5 -.?bA .091 .11; 7 _.>:1:>9 
30 -.461 .187 -.027 -1.520 66 -.01? .OAO .210 -."3~ 
31 -.388 .138 .082 -1.255 67 -0.000 -0.000 -0.000 -0.000 
32 -.358 .109 .004 -.970 f,8 -.449 .194 .30;3 -.931 
33 -.338 .101 .079 -.869 "9 -0.000 -0.000 -0.000 -0.000 
34 -.294 .106 .229 -.830 70 -.277 .156 .173 -.7A7 
35 -.391 .168 .416 -1.315 11 -f).OOO -0.000 -0.000 -0.000 
36 -.417 .166 .043 -1.45A 72 .2SA .10A .~41 -.0f>4 



WINO fNGINEFRIN6 ~TUOY OF THf RFNlISSANCE CFNT~R 
CITY UPSTREAM 

Cft.ITE~ RUILOINA 
WIND DIRECTION 9f-

PRESSURE foAEAN R"1S MAXIMUM MINlMUM PREC:SIJRE t-IEAN RMS MA)CJf.AUM MPITMllM 
T_P PRESSURE PRESSURE PRESSURF PRESC;URF TAP PRfSSURF PRFScaiRF PPfSSURF PRFC;C;IIRf 

NUMPER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRFR COEFFlctHIT COFFFICIENT COEFFICIFNT COfFFJCJFNT 
1 -.489 .079 -.180 -.734 :H -.134 .OflQ .114 -1.097 
2 -0.000 -0.000 -0.000 .. 0.000 ~8 -.047 .OA6 .209 -.M,? 
3 -.288 .0116 -.017 -.6C;3 39 -.114 .OY4 .1t-1C; -.!)r::;~ 

4 -.938 .119 -.300 -1.2'52 40 -.IflO .109 .114 -.67? 
5 -.Q24 .111 -.213 -1.264 41 -.343 .14f. .075 -.9/)4 
6 -.'589 .200 -.157 -1.37/) 42 -.133 .169 .532 -.El4? 
7 -.433 .179 .070 -1.186 43 -.23j:j .164 .5'iQ -.870 
8 -0.000 -0.000 -0.000 -0.000 44 -.2b9 .137 .27C; -.AII 
9 -.377 .102 -.108 -.790 45 - • .'360 .177 .177 -?11A 

10 -.:H~ .128 .052 -1.078 46 -.315 .18~ .409 -1.?4 Q 

11 -.511 .175 -.008 -1.451 47 -.066 .057 .12'5 -.3A6 
12 -.565 .189 -.112 -1.575 48 -.0j:j7 .052 .075 -.3~6 

13 -.C;31 .131 -.189 -1.273 49 -.106 .051 .086 -.411 
14 -.434 .122 -.121 -1.165 r::;o -.056 .064 .16A -.36 A 

15 -.465 .134 -.110 -1.273 ')1 ... 0.000 -0.000 -0.000 -0.000 .... 
16 -.656 .210 -.125 -2.134 r::;2 -.091 .OAA .217 -.:Hl Vl 

10 

17 -.C;21 .252 .114 -1.753 C;3 -0.000 -0.000 -0.000 -0.000 
18 -.378 .209 .086 -1.465 S4 -.04A .OA3 .2A9 -.439 
19 -.369 .131 -.032 -1.125 55 -.117 .092 .340 -.'i21 
20 -.491 .179 -.003 -1.113 r::;6 -.106 .127 .31P -.567 
21 -.,,42 .243 .095 -1.668 r::;7 -.101 .062 .OQ4 -.f'o.Q6 
22 -.624 .226 .230 -1.950 S~ -.011 .043 .146 -.2C:;1 
23 -."23 .198 -.129 -1.598 C,9 -.06'3 .044 .092 -.?'3() 
24 -./)45 .194 -.140 -1.442 60 -0.000 -0.000 -0.000 -0.000 
25 -.646 .215 -.091 -1.439 61 -.23Q .01A -.033 -.~04 

26 -.A04 .341 -.014 -2.359 62 .070 .06f~ .36') -.302 
27 -.298 .243 .318 -2.017 63 .04, .072 .367 -.207 
28 -.262 .186 .339 -1.203 64 .010 .066 .272 -.?O":l 
29 -.310 .161 .300 -1.259 65 -.015 .071 .3?4 -.?C,;.> 
30 -.319 .198 .317 -1.385 66 .24~ .Of'" .537 .003 
31 -.526 .202 .095 -1.307 67 -0.000 -0.0(10 -0.000 -/).000 
32 -.333 .294 .598 -1.S00 6A -0.000 -o.ono -0.000 -o.ono 
33 -.553 .234 .522 -1.397 (,q .09'" .11 0 .474 -.?O? 
34 -.466 .198 .130 -1.213 70 -.07e; .056 .14A -.?'54 
35 -.575 .203 -.100 -1.656 71 -.OHO .0"'3 .0~4 -.364 
36 -.798 .313 .197 -1.970 72 -.OSSoi .063 .11 0 -.41;,) 



WINO ENGINEEPING STUOY OF THE REN.!5SANC~ CFNTFR 
CITY UPSTREAM 

CENTER AUILOIN(; 
WINO DIREr.TION 10~ 

PRESSURE MEAN RMS MAXIMUM MINIMUM PRESSURE MFA'" PMS YAXIf.'UM MPITMUM 
TAP PRESSURE PRFSSURE PRESSURE PRFSSURF TAP PRESSURE PRFSSURF PRFSC;UPF PPF<;C;URF 

NUMAER COEFFICIFNT COEFFICIENT COEFFICIENT COEFFICIENT NUMR£R COEFFICIFt,lT COFFFICJFNT cn~FFICrFNT COf:FFJrYPIT 
1 -.462 .064 -.248 -.688 37 -.09? .090 .194 -.44~ 

2 -0.000 -0.000 -0.000 -0.000 19 -.019 .101 .271 -.;90 
3 -.158 .074 .084 -.438 39 -.OAO .092 .212 -.774 
4 -.946 .124 -.201 "1.295 40 -.120 .101:\ .178 -.'\99 
5 -.996 .106 -.473 -1.483 41 -.395 .14'! .1)62 -.9~4 

6 -1.106 .221 -.334 -1.766 42 .OOA .12Q .3'\0 -.'\?4 
7 -.335 .161 .123 -1.263 43 -.047 .141 .441:1 -.777 
8 -0.000 -0.000 -0.000 -0.000 44 -.096 .122 .?60 -.1~? 

9 -.327 .113 .004 -.727 45 -.171 .143 .2?C) -.904 
10 -.312 .159 .181 -1.141 46 .047 .236 .641 -1.014 
11 -.1:\02 .197 .151 -1.134 47 -.05? .062 .11:\7 -.~lc;, 

12 -.843 .215 -.030 -1.490 48 -.073 .055 .156 -.~45 

13 -.A25 .184 -.238 -1.359 49 -.0913 .05S .116 -.':i:n 
14 -.695 .183 -.180 -1.173 50 -.03R .060 .lCi2 -.3A) 
15 -.749 .1C)6 -.10c) -1.365 eq -0.000 -0.000 -0.000 -0.000 
16 -.AA4 .334 -.168 -2.638 5? -.031:\ .OQ1 • 271 -. 3f,t~ 

.... 
0'\ 

17 -.437 .262 .414 -1.716 53 -0.000 -0.000 -0.000 -0.000 <:) 

lA -.?A9 .174 .146 -1.106 54 .002 .(91) .318 -.44f-
19 -.338 .156 .097 -1.582 55 -.019 .103 .?4Q -.61:\9 
?O -.469 .?31 .270 -1.354 56 -.033 .154 .422 -.fl1? 
21 -.586 .215 .251 -1.371 51 -.OA5 .057 .119 -.7C;~ 

22 -.5136 .271 .399 -1.486 5A .001 .041 .133 -.?O~ 

23 -.760 .234 -.087 -1.634 1:\9 -.043 .044 .1013 -.3?4 
?4 -.776 .218 -.133 -1.568 60 -0.000 -0.000 -0.001) -0.000 
25 -.858 .278 -.175 -1.985 1>1 -.235 .075 -.02'9 -.S04 
26 -1.027 .430 -.136 -2.657 62 .059 .07? .497 -.16~ 

27 .... 243 .259 .373 -1.269 f'3 .001 .074 .322 -.~ft~ 

28 -.?30 .206 .325 -1.316 64 -.02') .070 .254 -.?1:\10{ 
29 -.220 .173 .261 -.977 65 -.Oh5 .07? .lh6 -.J7? 
30 -.1613 .190 .380 -1.109 66 .20? .077 .443 -.09Q 
31 -."43 .200 .005 -1.276 67 -0.000 -0.000 -0.000 -0.000 
32 -.066 .139 .379 -.959 68 -0.000 -0.000 -0.0(1) -0.000 
33 -.251 .185 .429 -1.052 69 .04? .0132 .410 -.If'ft 
34 -.187 .167 .278 -.957 70 -.053 .06h .lA7 -.2Pc:, 
35 -.377 .115 .131 -1.246 71 -.06" .067 .131 -.?QO 
36 -.?36 .289 .568 -1.315 72 -.04f' .055 .094 -.47 A 



WINn ENGINEFRINA STUOv OF THF RFNAI~~ANCE C~NTFP 
CITY UPSTRf'AM 

CFNTE~ PUTLf)INC, 
WIND DIRECTION 11~ 

PRESSURE MEAN Rr-tS MAXIMUM tHNIMUM PRFC;SURE Mf' At-I PMS MAX 1'-111'" MJt-llt.AU'.4 
TAP PRESSURE PRESSURE PRESSURE PRESc.;URf TAP PRf'SSl,RF ORfC;SlIPF PPFSC;URF pgF~C;lI~f. 

NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMAf'R COe:FFICJFNT r.OFFFrCTr:=.''''IT COFFFICJFNT CO€H'Tr.rnn 
1 -.439 .053 -.290 -.6~1 H -.133 .1lA .706 -1.3?'\ 
2 -0.000 -0.000 -0.000 -0.000 ~A -.02] .103 .33~ -.PO) 
3 -.147 .n56 .025 -.461 39 -.065 .090 .304 -.475 
4 -.940 .106 -.232 -1.213 40 -.10Ci .096 .246 -.53? 
5 -.956 .083 -.620 -1.274 41 -.':104 .1,'35 -.142 -.944 
6 -1.220 .150 -.604 -1.670 42 .10C; .09'" .4,1 -.77ft 
7 -.2A5 .136 .065 -.980 43 -.OOA .094 .'H'" -.301 
A -0.000 -0.000 -0.000 -0.000 44 .... 0.11 • Mil .21,7 -.~6" 
9 -.293 .091 -.067 -.743 45 -.01.l5 .09,... .752 -.Ci7Q 

10 .... 218 .105 .097 -.71A 46 .?37 .147 .73? -.?6t:; 
11 -.488 .141 -.005 -1.017 41 -.031 .059 .142 -.C;lA 
12 -.RI6 .200 .164 -1.2~0 4A -.04'" .049 .11"" -.31),1 
13 -.881 .111 -.451 -1.269 49 -.016 .050 .106 -.340 
14 -.776 .110 -.35A -1.133 C;O -.004 .056 .?14 -.::nr; 
15 -.A51 .113 -.451 -1.334 51 -0.000 ... 0.000 -0.000 -0.001'1 

l-' 
16 -1.066 .217 -.284 -2.089 52 .041) .Oft9 .?Joo\9 -.434 0\ 

11 -.414 .244 .176 -1.405 53 -0.000 -0.000 -0.000 -0.0011 
l-' 

18 -.251 .150 .145 -1.060 ~4 .010 .067 .307 -.IRq 
19 -.213 .134 .045 -1.020 ~C; -.004 .010 .2bS -.30~ 

20 -.326 .152 .047 -1.100 !:i6 .129 .127 .516 -.~O~ 
21 -.~H2 .181 -.076 -1.335 57 -.059 ./)49 .14" -.25C, 
22 -.330 .301 .5~1 -1.61A 5B .0(1.1 .042 .2?9 -.lQ() 
23 -.196 .218 -.141 -1.563 59 -.OI? .031 .122 - .141 
24 -.189 .211 -.141 -1.729 60 -0.000 -0.000 -0.000 -0.1'100 
25 -.893 .245 -.213 -2.002 1,1 -.?&5 .015 -.01.3 -.h7~ 

26 .... 900 .326 .006 -2.112 1,2 .120 .05~ .2Q4 -.o~o 
27 -.24A .248 .347 -1.420 1,3 .01B .061 .3,"" -.1'111::. 
28 -.214 .183 .269 -1.131 64 .050 .0t;7 .2kl -.10fo, 
?9 -.161 .155 .331 -.918 65 .015 .064 .?~o -.,97 
30 -.09? .153 .356 -1.060 61, .311 .0r;1 .5?6 -.047 
31 -.10~ .181 -.154 -1.334 61 -0.000 -0.000 -o.ono -0.000 
32 .041 .108 .369 -.412 6A -0.000 -0.000 -0.000 -0.000 
33 -.222 .113 .410 -.1453 1.9 .015 .074 .331 -.237 
J4 -.110 .107 .313 -.914 10 -.021 .056 .?17 -.i»1? 
35 -.250 .137 .220 -.B66 11 -.026 .057 .145 -.?1>1 
36 .044 .155 .554 -.130 72 -.022 .051 .161 -.3,...t; 



WINO ENGINEfPING STUDY OF THE PfNAI~~ANCF CF~T~P 
r.ITY UPSTREAM 

CENTER RUtlotNA 
WINO DIRECTION 12~ 

PRESSURE ""F.AN RJotS MAXIMUM MINIMUM PRFC;SUR~ Io4fA"1 PMS MAXIMUM MINIMUM 
TAP PPfSSURE PRESSURE PREC;SU~E PRESSURE TAP PPFC;C;UPF' PPfSSUPF PRFS<;UPF PRFSSUPF: 

NUM~ER COEFFICIFNT COEFFICIENT COEFFICIENT COEFFICIENT NUM""'FI'-I COEFFICIFNT enF.FFTCYF"IT C(\FF~ re Ir."IT eOFFF'IrIfNT 
1 -.414 .012 -.240 -.109 31 -.146 .131 .249 -l.ClF,q 

2 -0.000 -0.000 -0.000 -0.000 ~R -.014 .102 .290 -.'if,C; 

3 -.737 .089 .033 -.513 39 -.0,,, .089 .2~5 -.1513 
4 -.823 .076 -.535 -1.082 40 -.lSA .143 .141 -.81? 
'5 -.R04 .O~H -.430 -1.031 41 -.SPoQ .159 -.1f13 -1.41C, 
6 -.996 .129 -.065 -1.342 42 .173 .089 .573 -.lA? 
7 -.242 .095 .053 -.112 41 .OO~ .094 .3'51 -.3?7 
8 -0.000 -0.000 -0.000 -0.000 44 -.003 .OPR .347 -.?97 
9 -.262 .063 -.069 -.502 45 -.O?~ .10') .33A -.60} 

10 -.220 .089 -.023 -.657 4'" .13'" .127 .1'52 -.141 
11 -.865 .122 -.486 -1.355 47 -.041 .07e::; .168 -.579 
12 -.250 .219 .432 -.872 4A -.051 .0')3 .119 -.34A 
13 -.622 .111 -.064 -.996 49 -.079 .054 .110 -.309 
14 -.495 .113 -.081 -.AI4 &:,)0 -.0 :if. .079 .170 -.318 
15 -.563 .110 -.210 -.9cH Iq -0.000 -0.000 -0.000 -0.000 
16 -.402 .115 .109 -1.104 5? .0e::;9 • 070 .418 -.323 ..... 

Q\ 
11 -.315 .195 .145 -1.520 53 -0.000 -0.000 -0.000 -0.000 N 

18 -.221 .123 .060 -.817 e::;4 .OYA • OM'., .360 -.114 
19 -.251 .114 .038 -.142 5'5 .029 .077 .254 -.344 
20 -.456 .206 -.012 -1.518 51) .1~7 .094 .54A -.153 
21 -1.057 .111 -.449 -1.762 e::;7 -.051 .046 .101 -.314 
22 .024 .212 .519 -.144 e::;A .03A .039 .1"8 -.177 
23 -.466 .193 .251 -1.124 e::;q -.014 .04} .IAl -.164 
24 -.462 .183 .032 .. 1.251 60 -0.000 -0.000 -0.000 -0.000 
25 -.538 .204 .048 -1.400 1)1 -.291 .071 -.051 -.541 
26 -.188 .220 .502 -1.019 "'2 .13f- .055 .342 -.0?7 
21 -.257 .241 .508 -1.392 "'3 .095 .063 .3150 -.133 
28 -.203 .112 .245 -1.084 64 .070 .061 .322 -.116 
29 -.118 .135 .385 ... 715 1)5 .O2~ .066 .221 -.32Q 
30 -.249 .231 .232 "1.251 6'" .13'" .054 .496 .141 
31 -.736 .116 -.263 -1.409 61 -0.000 -0.000 -0.000 "'0.000 
32 .114 .101 .483 -.258 68 -0.000 -0.000 -0.000 -0.000 
33 .... 125 .111 .408 -.649 69 -.095 .071 .146 -.370 
34 -0.000 .109 .516 -.816 70 -.023 .049 .IAO -.70C; 
35 .... 019 .128 .503 -.965 71 -.00'" .046 .148 -.250 
36 .211 .152 .811 -.355 72 -.021 .043 .13A -.347 



WINO ENGINEFRIN6 STUDY OF T~F QFN41~S4NCE C~NTFR 
CITY UPSTREAM 

CFNTER AUIlnINr, 
WINn DIRECTION ?'~6 

PRESSURE MEAN RMS MAXYMUM MINIMUM PPfSSURf ~EAN ~MC; MAXI~U"" ~T"irM"M 

TAP PRESSURE PPESSURE PRESSURE PRESSURE T4P PPfSSUPF PQfSC;URf PQFSSlIPF PRF~C;:IIRE 

NUMRER COEFFICIENT COEfFICIENT COEFFICIENT COEFFICIENT NUMFlFR COEFFlCIFNT (:OFFFICIF",T C{'IFF'F TCIFt-IT COFFFIrtFNT 
1 -.529 .038 -.404 -.692 31 -.341 .156 .249 -1.0t;1i 
2 -0.000 -0.000 -0.000 -0.000 18 -0.000 -0.000 -0.000 -0.000 
3 -1.44A .143 -.796 -1.867 39 -.049 .12A .413 -.~27 

4 -0.000 -0.000 -0.000 -0.000 40 -0.000 -0.000 -0.000 -0.000 
5 .649 .140 1.083 -.048 41 -.321 .143 .052 -~.9~4 

6 -0.000 -0.000 -0.000 -0.000 42 -0.000 -0.000 -0.000 -0.000 
7 -1.134 .143 -.689 -1.683 43 .084 .160 .171 -.441 
8 -0.000 -0.000 -0.000 -0.000 44 -0.000 -0.000 -0.000 -0.000 
9 -.499 .231 .110 -1.150 45 -.162 .101 .1 ~1 -.123 

10 -0.000 -0.000 -0.000 -0.000 46 -0.000 -0.000 -0.0(10 -0.000 
11 -.383 .133 .063 -.900 41 -0.000 -0.000 -0.000 -1).000 
12 -0.000 -0.000 -0.000 -0.000 48 -0.000 -0.000 -0.000 -0.000 
13 -.363 .228 .409 -1.346 49 -0.000 -0.000 -o.oon -0.000 
14 -1.466 .173 -.952 -2.11 0 50 -0.000 -0.000 -o.ono -0.000 
15 .1;74 .170 1.148 .009 51 -.151 .076 .1';01; -.4~6 

16 -0.000 -0.000 -0.000 -0.000 C:;2 -0.000 -0.000 -0.000 -0.000 ..... 
0\ 

17 -1.105 .113 -.584 -1.660 53 -.374 .097 .043 -.751 ~ 

18 -0.000 -0.000 -0.000 -0.000 54 -0.000 -0.000 -0.000 -n.ooo 
19 -.352 .270 .401 -1.228 55 -.0~1 .069 .2,9 -.39] 
20 -0.000 -0.000 -0.000 -0.000 1:;6 -0.000 -0.000 -0.000 -0.000 
21 -.cHO .167 .141 -1.150 51 -.263 .06'i -.0?3 -.5(1) 
22 -0.000 -0.000 -0.000 -0.000 5~ -0.000 -0.000 -0.000 -0.000 
23 .163 .234 .921 -.513 'i9 -0.000 -0.000 -0.000 -0.000 
24 -0.000 -0.000 -0.000 -0.000 60 -0.000 -0.000 -0.000 -0.000 
25 -.047 .137 .546 -.518 61 -.321 .066 -.129 -.c;AQ 
26 -0.000 -0.000 -0.000 -0.000 62 -0.000 -0.000 -0.000 -0.000 
27 -.441 .132 .034 -.992 63 -.101 .OAO .2~4 -.314 
28 -0.000 -0.000 -0.000 -0.000 64 -0.000 -0.000 -0.000 -0.000 
29 -.019 .149 .476 -.142 65 -.57? .07f. -.4~6 -?.964 
30 -0.000 -0.000 -0.000 -0.000 66 -0.000 -0.000 -0.000 -0.000 
31 -.375 .206 .496 -1.120 61 -1.401 .13q -.129 -?~9~ 

32 -0.000 -0.000 -0.000 -0.000 6A -0.000 -0.000 -0.000 -0.00r} 
33 .022 .252 1.056 -.820 69 -.333 .10Q .003 -.~o~ 

34 -2.099 .156 -1.482 -2.827 10 -0.000 -0.000 -0.000 -0.000 
35 -.080 .151 .485 -.148 11 -.90, .169 -.362 -1.5?f. 
36 -0.000 -0.000 -0.000 -0.000 12 -0.000 -0.000 -n.ooo -0.000 



WINO FNGINEFQING STuny OF THE QF~AISSA~C~ CFI\'TF:R 
CITY UPSTRfj\M 

CFNTER RUILnINr, 
~INO DIRECTION ?Q6 

PRESSURE MEAN RMS MAXIMUM MINIMUM PRFSSURF MEj\'" RMS MAXIMIJ·., MHIIMUM 
TAP PRfSSURE PRESSURE PRES SURF PRF.:SSURE TI\O PRFSSllPF PRf~SURF PRI:SSllQf. PRs:'SC;U~E 

NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUM~FR COEFFICIENT r.OF.FF I C I E"IT COEFFICIniT COFFJ:'TCJFNT 
1 -0.000 -0.000 -0.000 -0.000 17 -o.noo -0.000 -0.000 -0.000 
2 -0.000 -0.000 -0.000 -0.000 1A -0.000 -0.000 -0.000 -0.000 
3 -1.50A. .139 -.749 -1.958 39 -.3e;c; .200 .1';R -1.20e; 
4 -0.000 -0.000 -0.000 -0.000 40 -0.(1)0 -0.000 -0.000 -0.000 
5 -.404 .100 -.020 -.746 41 -.5.37 .11~ -.013 -1.2~~ 

6 -0.000 -0.000 -0.000 -0.000 42 -0.000 -0.1)00 -0.000 -0.000 
7 .156 .144 .771 -.345 43 -.11e; .11A .337 -.Sf,? 
A -0.000 -0.000 -0.000 -0.000 44 -0.000 -0.000 -0.000 -0.000 
9 .305 .133 .821 -.266 4S -.317 .127 .1(J9 -.955 

10 -0.000 -0.000 -0.000 -0.000 4fl -0.000 -0.000 -0.01)0 -n.ooo 
11 -1.338 .169 -.625 -1.873 47 .306 .163 .90" -.212 
12 -.702 .269 -.139 -1.435 4~ -0.000 -0.000 -0.000 -0.000 
13 -.587 .187 -.002 -2.964 49 -.321 .147 .059 -2.0?6 
14 -0.000 -0.000 -0.000 -0.000 c;,o -0.000 -0.000 -0.000 -0.000 
15 -.384 .150 .152 -1.156 e;1 -0.000 -0.000 -0.000 -0.000 

""' 16 -0.000 -0.000 -0.000 -0.000 "2 -0.000 -0.000 -0.000 -0.000 Q\ 
.j:>o 

17 .11~ .170 .625 -.518 ';3 -o.oon -0.000 -0.000 -0.000 
18 -1.302 .163 -.823 -1.956 54 -0.000 -0.000 -0.000 -0.000 
19 .282 .181 .862 -.414 ';5 -.133 .079 .135 -.544 
20 -0.000 -0.000 -0.000 -0.000 e;f> -0.000 -0.000 -0.000 -0.000 
21 -1.350 .215 -.743 -2.010 ,7 .f}77 .10Q .1t17 -.?24 
22 -0.000 -0.000 -0.000 -0.000 ~A -0.000 -0.000 -0.000 -0.000 
23 -.428 .268 .i?88 -1.364 C;g -.03? .10e; .374 -.41t9 
24 -0.000 -0.000 -0.000 -0.000 1'-0 -0.000 -0.000 -0.000 -0.000 
25 -.522 .198 .197 -1.379 ';1 -.39c:, .Og? -.016 -.A10 
26 -0.000 -0.000 -0.000 -0.000 "'2 -0.000 -0.000 -0.000 -0.000 
27 .553 .173 1.169 -.160 ';3 -.077 .063 .173 -.?~l 

28 -0.000 -0.000 -0.000 -0.000 f,4 -0.000 -0.000 -0.000 -0.000 
29 -0.000 -0.000 -0.000 -0.000 f,,:) -.2l~ .06R -.006 -.441 
30 -0.000 -0.000 -0.000 -0.000 6fl -0.000 -0.000 -0.000 -0.000 
31 -.690 .220 -.047 -1.404 1t7 -0.000 -0.000 -0.000 -0.000 
32 -0.000 -0.000 -0.000 -0.000 fiR -Q.OOO -0.000 -0.000 -0.000 
33 -.166 .149 .382 -.764 69 -.31A .064 -.126 -.5150 
34 -0.000 -0.000 -0.000 -0.000 70 -o.t)oo -0.000 -0.000 -o.oon 
35 -.373 .?07 .433 -1.164 71 -.023 .076 .361 -.se;fI 
36 -0.000 -0.000 -0.000 -0.000 72 -0.000 -0.000 -0.000 -0.000 



WIND ENGINEERING STUDY OF THF RENAISSANC~ CENT~R 
CITY UPSTREAM 

CfNTEP BUILnTN" 
WINO DIRECTION 306 

PRESSURE MEAN RMS MAXIMUM I14INIMUM PRfSSURF ME~N RMS MAXIMUII4 MtNIMUM 
TAP PRESSURE PRESSURE PRESSURE PRFSSURE TAP PRESSURE PRESSURE oPFSSURF PRFSSURE 

NUMAER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NlJMRER COEFF'ICJFNT r.OF.'F'FICIFMT COf.:FFICIENT COEFFICIENT 
1 -.1553 .070 -.421 -2.964 31 .411 .170 1.003 -.113 
2 -0.000 -0.000 -0.000 -0.000 38 -0.000 -0.000 -0.000 -0.000 
3 -0.000 -0.000 -0.000 -0.000 1<) -.A62 .210 .210 -1.542 
4 -0.000 -0.000 -0.000 -0.000 40 -0.000 -0.000 -0.000 -0.000 
5 .... 211 .065 -.044 -.497 41 -.64/=1 .113 .006 -1.313 
6 -0.000 -0.000 -0.000 -0.000 42 -0.000 -0.000 -0.000 -0.000 
1 .'io90 .122 .912 .090 43 -.131 .155 .410 .... 721 
8 .261 .116 .824 -.699 44 -0.000 -0.000 -0.000 -0.000 
9 -.323 .145 .191 -.836 45 -.2ijt; .145 .204 -.885 

10 -0.000 -0.000 -0.000 -0.000 46 -0.000 -0.000 -0.000 -n.ooo 
11 -1.511 .201 -.550 -2.131 41 .366 .131 .R32 -.004 
12 -.158 .218 -.098 -3.003 48 -0.000 -0.000 -0.000 -o.oon 
13 -.655 .181 -.099 -1.463 4Q -.624 .21Q -.0t;0 -1.3<)1 
14 -0.000 -0.000 -0.000 -0.000 'ioO -0.000 -0.000 -0.000 -0.000 
15 -.405 .151 .014 -1.273 'iol -0.000 -0.000 -0.000 -0.000 
16 -.490 .188 • 011 -1.219 S2 -0.000 -0.000 -0.000 -0.000 ..... 

0\ 

17 .494 .151 .952 .011 53 -0.000 -0.000 -0.000 -0.000 VI 

18 -1.318 .156 -.919 -1.970 54 -0.000 -0.000 -0.000 -0.000 
19 -.353 .191 .181 -.913 55 -.130 .103 .251 -.566 
20 -1.503 .231 -.512 -2.243 56 -0.000 -0.000 -0.000 -0.000 
21 -1.511 .265 -.645 -2.404 ,;;7 .13A .113 .fll1 .... ?29 
22 -0.000 -0.000 -0.000 -0.000 C:;~ -0.000 -0.000 -0.000 -0.000 
23 -.508 .231 .187 -1.446 C:;<) -.i?9~ .152 .o~o -.A91 
24 -.464 .250 .401 -1.465 60 -0.000 -0.000 -0.000 -0.000 
25 -.513 .215 .03B -1.350 61 -.430 .093 -.151 .... 861 
26 -0.000 -0.000 -0.000 -0.000 62 -0.000 -0.000 -0.000 -('1.000 
21 .613 .161 1.138 -.001 63 -.09R .066 .242 -.43Q 
28 -0.000 -0.000 -0.000 -0.000 64 -.0~3 .019 .337 -.422 
29 -.825 .193 -.241 -1.457 65 -.IAl .06A .040 -.511 
30 -0.000 -0.000 -0.000 -0.000 66 -0.000 -0.000 -0.000 -0.000 
31 -.919 .224 -.024 -1.628 61 -0.000 -0.000 -0.000 -0.000 
32 -.279 .124 .105 -2.408 foR -0.000 -0.000 -0.000 -0.000 
33 -0.000 -0.000 -0.000 -0.000 69 -.300 .OAO -.091! -2.964 
34 -0.000 -0.000 -0.000 -0.000 10 -O.I}OO -0.000 -0.000 -0.000 
35 -.301 .212 .403 -1.096 71 .012 .06R .314 -.194 
36 -0.000 -0.000 -0.000 -0.000 12 -0.000 -0.000 -0.000 -0.000 



WI~O f~GT~EERT~G ~TUOV OF T~E R~NAISSANCE CENTER 
uNYFCR~ I,;PSTj:lfAM ROU~HNESS 

nl-TEP Flt.;It..OING 
wII\.C CtIolECTI0r+. 0 

PRI:SSUIOE ~F.A" J,;fJS fl,AXY"UM ~I~l"'UM PRESSURE MEAN RMS ""XIMUM '-'XNt'f'Uf' 
TAP "C::ES~Uf.iF P';EC'!'LPE' PP.tSC;URF PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUR, 

I'\lJw~t:'R CI"EI='FICrEf\T CGt:fFTCTPT C('\tFF Ie IF.:I'-:T COEFFICIEt-.T NU"'~f:R C«"EFFlCIENT CCEFFICtENT COEFFlelF.NT COEfFICIENT 
1 -.~4' .1 IS? -.t!7). -1.107 3S ... ;t81 .254 .683 -1.05~ ,. _.~/~~ .,43 -.('97 -).232 36 -.719 .299 .632 -1.602 
:' -.437 .. 11'3 -.1"57 -.ell 37 -.485 .214 .lt48 -1.323 
4 ... 47, .1~3 -.r,41 -.961 3$.1 -.382 .231 .381t -1.293 
c: ... 6'::;3 .152 -.COl -1.238 3q -.411 .213 .239 -1.301 
~ -.E:'~ .. 113 .... 157 -'.264 40 -.516 .114 -.078 -1.155 
1 ".4i='Q .. ,22 .rqe;; -.C;10 41. -.631 .1ltS -.129 -1.262 
P ".~C;I; ·116 -.n411 -.~52 42 -.670 .. 115 -.239 -1.508 
q -.64q .133 -.194 -1.221 4~ -.608 .110 -.209 -1.513 

H ·.~5':' .119 -·ll? -1-221 44 -.536 .152 -.021 -1.321 
11 -.314 .125 .;;99 ".790 4Ci -.410 .110 -.061t -1.129 
12 ... ~c;t' ., 30 -inc.. -.cSl Itt: -.456 .092 -.071t "hG53 
1" -.:!3 A .1\49 ... -1Sr. -.~37 41 -,446 .074 -.165 -.818 
14 .... ~21 • t'~ 1 "·1 !!" -.~SA 4P -.439 .067 -.203 -.121 
11: ".]4" .1'71 -.060 -.701 49 -.433 .063 -.219 -.670 I-' 

iF- -.:!~, en78 -.071 -.e}4 51'1 -.434 .063 -.223 -.691 (j\ 
(j\ 

11 -.:!r;;,:J .n69 ... 147 ·.64) 51 -.441 .061 -.220 -.693 
l~ .... 1170 ,reI ".11~ -.P3n 5' -.314 .038 -.174 -.47. 
lC; -.51':1 • t'f:!'1 -.If,<iI -1 .102 5' .... 319 .046 -.17 • -.S8S 
l!f' -.522 0('84 -.H:q -1.051 54 -.348 .068 -.16. -.130 
2J -.44" .(,76 -.)lCI -.P.S9 5c: -.353 .014 -.190 -.871 
22 -.477 .r1') -.22~ -.PS7 51< ".327 .060 -.179 -.161 
23 -.491 .n68 -.2£:3 -.177 57 -.439 .089 -.181t -1.031 
24 -.5 n :) .flE-@ ".281 -.79~ 5P .... 449 .085 -.209 -.93., 
2~ -.4'4 .t'jei=' -.20~ ... f:5~ C:q -.:nO .078 -.138 -.83., 
c~ -.29i\ ,;'73 -.073 -.641 ~(\ -.415 .014 -.231 -.836 
27 -.71' .140 -.inS "1.2e~ e1 -.433 .012 -.25- -.188 
iP -.nQ7 .105 .~6E1 -.519 ~? .... 50 .072 -.252 -.829 
29 .3('14 .rge .~ 11 -.149 e~ -.414 .068 -.232 -.701i 
3r. .31'1~ .. 'In .710 -.04? e4 -.320 .094 -.002 -.921 
31 .41" .,21:l 1 • r7C1 .016 6c; -.755 .144 -.361 -1.401 
3? .41q .,47 1.187 -.286 6t. -.120 .104 .311 -.539 
33 .517 .,66 1. tnt' -.251 67 .357 .09S .121 .GiO 
34 .r,Ff1 .lEll .'35(1 -.155 !P .508 .102 .8S1 .167 



~T~n E~AThEERI~G STUOV OF T~E RFNAISSANCE CENTER 
\'"" IFOFc!ll UFoST RF ~M RCI,;(';l1~ESS 

CloTE.I-' F;L:IL.ClII\(; 
wINe DIRECTION 0 

P~ESSURE ""EAN "~S ff.AltY"UM Mlf\I.MUM PRESSURE MFAN RMS ,..XIMUM MINIMUM 
TA", j;.J;;E5 SU&:lF' F'iOEcSLPE PRf~SURF. PRESSuRE T~p PRESSURE PRESSURE PRESSURE PRESSURF 

~,U~"'FR COEFFIrTEI\ T c~EFFTCln.T C(lI:.FFtcrENT COEFFICIEI\.T I\IU~j:lFR C~EFFICIENT CCEFFICtENT Ct'lEFFtCIEhT COEFFICIENT 
eCl .SCl" .116 1.C03 .232 10'11 .290 .086 .596 .017 
7" .~q9 .l2r:: 1.n61 .164 104 ,425 .102 ,781 .039 
71 .(:2:? .134 t. ~ 11 .111 105 .S04 .116 .966 .109 
." ".SP1 .158 -.033 -l.33A 10f. .532 .125 1.042 .115 
73 ·.4~4 • '62 • H:2 -1.207- 101 .624 .125 le091 .233 
74 .... 44" .155 .;246 -1.1415 1011 .C;52 .124 le004 .255 
7r:: .... 42c:; .134 .097 -1.r23 IOc; .420 .170 ,998 -.224 
7tf: -.448 ,103 -.('90 ... e95 110 .186 .270 1,040 -.644 
17 -.484 .,07 -.169 -.956 111 
7~ -.417 .117 -.230 -1.220 112 -.!09 .291 .338 -le527 
79 -.441: .117 -.105 -1.}46 113 -. :373 .151 ,142 -.918 
8;; ... 4~1" .,on -.Cf4 -.994 114 ... 237 .148 .440 -.770 
81 -.4!)C: .ti72 -.105 -.e39 11~ -.347 .221 .53tJ -1.109 
82 -.41'7 .;:'65 -.l7te -.792 11~ -.185 .218 .900 -1.172 
83 -.4(\2 .n55 -.219 -.771 117 -.209 .113 .535 -.989 '""' 84 -.394 .nS(I -.21?' -.586 11~ -.246 .148 .324 -.848 0-

" 85 -.37~ .';45 -.222 -.SSO 119 -.306 .116 .061 -.849 
8(- -.::(-~ .r~7 -.191 -.513 121' -.394 .092 -.051 -.893 
87 -.:nc:; .,,44 ".1 ,,~ -.514 121 -.498 .097 -.077 -.962 
t3@ -.344 ,(147 -.217 ... ~6S 122 -.!S25 .136 -.226 -1.242 
89 -.32'3 .n57 -.161 -.Eola 123 -.476 .106 -.205 -.996 
<j:;' -.l21 .;'61 -.117 ... 701 124 -.434 .094 -.090 -.944 
91 -.33~ .;'53 -.201 -.651'1 121: -,395 .010 -.159 -.704 

'" -.4"7 .1\18 "".1l~ -.784 126 -.396 .063 -.186 -.754 
'i"3 -.42!; • '1@1 -.16J -.963 121 -.392 .050 -.242 -.664 
'14 -,43e .;'84 -.209 .... ~21 12S11 -.387 .051 -.215 -.714 
91; -.3SQ • ,;,e ... 14~ -.718 129 -.375 .046 •• 228 ".647 
9~ -.4"4 .f)70 -.207 ... 825 13(\ -.371 .047 -.174 -.614 
~1 .... 422 .1'69 -.252 -.eoa 131 -.384 .046 -.211 -.562 
913 -.44';? ,071'l -.2~b -.eI9 132 -.336 .055 ... 061 -.539 
C;q - • .3Cl1 ,(.67 -.203 -.727 13'11 -.348 .057 -.163 -.577 

100 -.35:'. ,~99 -."64 -.P.lfl 134 -.323 .055 -.141 -.592 
lill -.73,: .,46 ... ~35 -'.261 135 -.353 .074 ·.00. -,116 
102 -.15" .101 .193 -.526 136 -.334 .068 -.09. -.1!3 



WI~D E~GtNEERtNG ~lUDY OF THE RfNAISSaNCE CENTER 
\INtFcRtI U~STF'lEAM ROu(.HftJESS 

OlTF.R ~UILOING 
wINe OIHECTlON 0 

PRESSU~E ~EA'" PtiS ."AlI YtI\.IM ,..YII.IMlJM PRfS~lJAE MEAN IiI .. S MAXIMUM MINtMUt.c 
TAp ""ESC;UA~ iOPI!4:SURf! PRESSlJRF.: ..-RES'SUAE TAp PRESSURE PRESSURE PRESSURE PR!SSUAF. 

"U"'Blq~ coEFFtCTEf\l CCEFFTctl=;t..T CoEJl'FtCIft.:T cr.EJl'fotCIEII.' fliU.,PFR CrEFFtCtENT COEFFICIENT COEFFICIEfl.T COEFFICIENT 
13"7 ·.4~" .~c;6 .il13 -I.COR 1'11 -.421 .059 -.225 -.640 
13'$1 -.44P ."')3 ... It 1 -1.1'156 l7? ".419 .055 -.247 -.620 
13<;1 -.361 .j\ec:; -.135 -1.199 173 -.285 .059 -.027 -.499 
14;- -.4"'1 .n76 -.21. ... 784 174 -0.000 -0.000 -0.000 -0:.000 
141 -.429 .;'73 -.235 -.777 17« -0.000 -0.000 -0.00'0 -0.000 
14~ -.447 .;'75 -.239 .... £109 17~ -.365 .059 -.195 -.652 
1<+3 -.39' .Cl70 -.204 ... 712 177 -.358 .070 -.168 -.649 
144 -.3fil .f't9f: -.1'190 ... 794 l7P -.436 .095 -.084 -.87('1 
145 -.699 .153 -.319 -1.328 119 -.465 .094 -.221 -.873 
14jC. -.229 .111 .246 ·.671'1 181'1 .n44 .073 .451 -.208 
147 .1Q? .n80 ·E28 -.069 tel .425 .091 .830 .169 
14J.i .32f. ,"'91 .f39 .1'197 lei' .384 .141 .8l4 -.100 
149 .401\ .102 .f99 .122 le3 .298 .195 .818 -.399 
15~ •• 3~ .112 .S29 .11e IS4 -0.000 -0.000 -0.000 -0.000 
151 .539 .117 .97Q .23!=\ ler; -.529 .244 .266 -1.35n ..... 
15~ .37,,\ .168 .e4S -.165 H!~ -.,.93 • 120 .076 -1.111 &. 

00 

15~ .19~ .,48 .CS15 -.121 le7 -.264 .109 .018 -.169 
(S4 ·.129 .'42 .~96 -1.1"95 lSP -.227 .106 .335 -.634 
1"1:: ... - -.21(1 .195 .e04 -1.~44 lec; -0.000 "0.000 -0.000 -0.000 
lS~ -.Jor .) 71 .lei -1.08S 1<; I" -.257 .114 .169 -.181 
1S7 -.142 .154 .415 -.e71 191 -n.noo -0.000 -0.000 -0.000 
15~ ... r.~:" .~76 .711 -1.148 19? -0.000 -0.000 -0.000 -0.000 
159 ... o5~ .172 .t;6S -.768 r9~ -.358 .066 -.114 -.667 
l6i' ... 131 .130 .515 ".f.44 194 -.376 .011 -.018 -.621 
161 ... 211 .119 .21t! -.e08 19!= -o.aoo -0.000 -0.000 -0.000 
16? -.311 .102 !!.r.oo ... 836 196 -.398 .092 -.090 -.131 
16~ .... 554 .loa ... lE:9 -1.055 191 -.443 .072 -.224 -,681 
164 -.6P3 .173 -.294 -Ie 488 19f:' -.eH8 .089 -.258 -.850 
16!= -.594 .148 -.242 -1.252 199 -,535 .085 -.284 -.890 
16t7 -.51« ,118 -.149 -1.001 20n -.404 .071 -.160 -.6615 
167 ... 4~C; .~96 -.1~9 -.<H6 201 ... 350 .061 -.120 -.628 
loCI -,."r; .;;95 -.179 -.946 20'. -.31. .056 -.115 -.576 
16Cl ".4C;~ ,,.e2 .... 226 -.794 20::1 -.340 .016 -.118 -.656 
17;' -.43Q ,;;69 -.216 -.693 204 -.287 .061 -.021 -.461 



Wt~D E~GINEERI~G ~T~CV OF TME ~FNAISSANCE CENTER 
UNIFCQ~ UPSTREAM RO~~HNESS 

OuTER ~lJILDI~G 
_II\C OIRECTIOIli 10 

I:lFlES5UFiE ~EAfI R~S MU rNUN NIl\lMUM PRESSUpE MEAN RMS .. AX!MUM ~lN!!"U" 
TAr:: foj;fESSIJroE j:oFEcSI,.;RF PRE!SURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PAESSUR£ 

NUWeFR COEFFICTF.t-.r crfFFTCIFf\iT cnfFFlCIFNT CC'EFFICIEI\T fvUNeFR CrEFFTCIENT COEFFICIENT CnEFFIClEhT COEFFICIENT 
1 -.f:P.c:::. .103 -.227 -1.120 3'5 -.436 .220 .628 -.enS 

" -.~C:;, .o<f4 -.281 -1.051 36 -.960 .241 .295 -1.706 
~ -.61" .r95 -.297 -.941 37 -.742 .265 .247 -1.575 
4 -.61'11: ."<;8 ".23e -1.060 3P -.592 .243 .329 -le36S 
c:: -.664 .fl89 -.:98 -t.007 39 -.565 .192 .225 -1.204 
~ -.E-'3Q .~93 -.:!6" -1.09? 40 -.630 .159 •• 127 -1.471 
7 -.f:>"" .104 -.267 -'.117 41 -.696 .154 -.151 -1.31S 
e -.65' .111 ·.2eFl -1.123 42 -.101 .200 -.262 -l.SOl 
q -.64" .;'79 -.::84 ... e8; 43 -.643 • 182 -.20 • -1.5S9 

Ii' -.6(11 .ne4 .... 340 -.923 44 .... S86 .155 .013 -1.300 
11 .... 59' .137 ... 002 -1.134 45 -.524 .114 -.181 -1.082 
12 -.6?'f, .130 -.C27 -1.153 46 -.';}3 .101 -.228 -1.053 
13 -.39q .(176 -.103 -.753 41 -.499 .076 -.266 -.s12 
14 -.361 _"es - .. 0C;2 --~12 4S -.490 .061 -.278 -.774 
115 .... 437 .135 -.(131 -1.lS6 49 -.480 .064 -.252 -.748 ...... 
1~ -.493 .. 153 .109 -1.153 50 -.482 .067 -.248 -.714 '" 
11 ".569 .,53 .::30 -t.133 51 -.483 .074 -.255 -.826 

ID 

1~ -.!14 .' 26 .13t -.t;2C'1 5~ -.356 .066 -.128 .... 697 
19 .... ~79 ., ;4 ... 058 .. J .434 5~ -.371 .013 -.149 -.133 
2(; ... 69~ .129 ".232 -1.339 54 -.476 .144 -.029 -1.113 
21 -.6";1 .105 -.221 -1.184 55 -.'!H8 .162 .056 -1.366 
22 -.649 .090 -.~e8 -1.120 56 -.542 .135 -.030 -1-223 
2::- ... 67' .il85 ... 395 -1.103 51 -.606 .136 -.151 -1.344 
24 -.6A7 .;;85 -.417 -}.oS3 SF! -.,,16 .114 -.209 -1.144 
2= ·.~11 • "71 ".265 ... 778 !;q -.53 • .100 -.202 -1."21 
21- •• ~;q .(\8] .1'136 -.;;23 6n -.1;?3 .097 -.260 -.991 
21 .... 54q .154 -.11~2 -1.157 61 -.596 .095 -.288 -.972 
2e .r,.Q .'28 .5.1 .... 89 6~ -.616 .091 -.289 -.960 
2<; .384 .110 .757 ... 177 63 -.523 .087 -.224 -.S34 
3t! .4 :!,C:: .'20 .767 .n44 64 -.273 .108 .0eO -.784 
31 .4~? .,23 .eel .103 65 .... 637 .180 -.Il' • -1.403 
3? • 46!; .H!5 .ee .. .f'l19 ~6 -.007 .143 .471 -.576 
3.1 .4@4 .13(1 .C;22 .029 67 .412 .116 .786 .031 
34 .~I)C; .144 .555 ... 613 6a .S46 .119 .923 .085 



wr~n £~GtNEERt~G ~T~OY OF THE AFNAISSaNCE CENTER 
IINtFORM l!PSTREAM ROl;(;HNESS 

OL YEw ~t.;ILOlhG 
.1"'" OtRECtlOh 10 

.. R€SSURE NFA~ Rfo'S MAlll"UM "I~IMUM PRESSUQE MEAN RMS ",XIMUM MINlftUM 
TAp ~S;ESSI!~~ .... EcSUf=F. PRE!SUQE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUR, 

r-.UI\ol8FR C(')EFFlr:TE~T rrEFF TC Iftl. T CoEFF'CIE~'T CCEFFICJE~T hU~eFQ C,..EFFTCIENT CCEFFICIENT CnEFFICIEtt.T COEFFICIFNT 
ec;: .frt .127 .953 .15~ 10"1 .358 .109 .739 .Oel 
'/ ;:. .~~P .13) le04] .ifOl 104 .462 .112 .838 .119 
71 .!qc:: .1itl 1.143 .175 lOt; .523 .120 .893 .173 
7? -.7Q;': ,"0] .nel -).~97 10,. .540 .125 .903 .196 
73 _.forc- ,?14 .211 -1.418 107 .630 .124 1.029 .312 
74 -.4Q') .?OO .191 -1.463 lOP .567 .118 .982 .249 
7r::. -.44" .166 .256 -].317 Inc; .546 .129 .966 .teo 
7f. -.4fl / .117 .1'61: -1.285 11" .565 .134 1.041 .129 
77 -.55'1 .'25 -.lee -l.n?n 11] .oll .113 .719 -.686 
7fl -.5C;Q .,55 -.i21 -1.301 112 -.882 .253 -.056 -2.031 
1C:: -.S"':! .. 153 -.OE} -1.329 11:! -.775 .242 -.ln2 -2.033 
8; _.4pc:. .145 .(l48 -].392 114 -.1119 .216 .231 -1.512 
t!l -.4c:.C; .104 -.(118 ... 970 lle -.48] .297 .782 -1.456 
8~ -.457 .;''12 -.158 -.922 11" -.168 .401 1.190 -1.395 
81 .... 45' ,,"7<; -.218 -.971\ 117 -. \83 .221 .431 -1.404 .... 
84 .... 441 ."E:9 ".26; -.889 He -.204 .161 .31j -.818 

-.J 
0 

8c: ·.42~ • "63 -.214 -.789 l1CJ -.282 .121 .111 -.851 
Sf -.411=1 .nE:l -.le7 -.78~ Un -.390 .092 •• 08- -.932 
87 .... ~~r .rel -.152 ... 78s 121 -.t;33 .108 -.145 -1.049 
t!~ ... 38' ."74 -.1!3 ... 75r 122 -.569 .148 -.241 -1.302 
ee ... 4~' .ll'S -.~61 ·.912 12'3 -.S01 .122 -.224 -1.163 
~;. -.4151 • 1311 .f)75 -.(;69 ]2 • -.464 .107 -.142 -1.042 
91 -.511=- .. '21 .090 -1.041 12! -.425 083 -.168 -.916 
~~ -.! (. 7 • HIe; -.115 -.955 12f -.425 07'S -.IQ7 -.862 
9-= -.577 .1 ~ t -.269 -1.683 127 -.413 .061 -.239 -.772 
94 -.587 .129 -.2e6 -1.174 l2P. -.410 .063 -.219 -.851 
9~ ... 5,,,\7 .120 -.209 -1.122 129 -.396 .056 -.201 -.16\ .,,, -.54ft .ln6 -.191 -}.0(1) 130 .... '90 .055 -.167 -.693 
97 ".569 .Hl6 -.229 -1.n79 131 -.388 .051 -.228 -.591 
9p. ... sq·~ .10a ".23~ -1.e'l36 13l' .... 341 .062 -.141 -.7lS 
9<; - .. 4q~ ."'12 -.189 ... e82 133 -.366 .017 - .1154 -.936 

100 -.311 .111 -.(0) .... (392 134 -.401 .106 -.122 -.e63 
101 -.E:S1 .115 -.lel -,.29'S 13«; -.464 ,133 .061 -1.121 
10iI -,r\4Q ,,136 .~83 -.~S6 1lf. -.475 .133 .301 -1.164 



WYND ENGINEERING ~TUDV OF THE RENAISSANCE CENTER 
UNIFORM UPSTREAM ROUGHNESS 

OUTER 9lJILDING 
WINC DIRECTION 10 

pwESSURE tJEAN R~S MAX IfIo1UM MIt-.IMUM PRESSURE MEAN RMS MAXIMUM MINt.tlUM 
Up F'FlESSURf=' P~ESSUPE PRESSURE' PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

NU~I!lFR COEFFICTE~T cnEFFTCIE'NT CnEFFICIEt\iT COEFFICIENT NUMBER Cr,EFFICIENT CCEFFICIENT CnEFFICIEl\iT COEFFICIENT 
137 -.556. .145 .1768 -1.394 171 -.;428 .056 -.26!) -.647 
13P ... 57,' .131 -.054 -\.253 172 -.425 .055 -.221 -.631 
13«; -.49A .125 -.) 62 "1.184 173 -.348 .057 -.186 -.54S 
14i' -.54' .116 -.274 -1.112 174 -.:Ul .065 -.100 -.614 
141 -.56'1 .116 ... 298 -1.107 175 -.367 .091 -.OSe. -.820 
14? -.SA9 .121 -.:12 -1.108 17~ "".419 .104 -.OOe. -.960 
14' -.492 .~99 -.235 -.en 177 -.443 .110 .221 -.ge" 
144 -.3«:;'1 ."99 -.042 -.eS6 17e ... 510 .113 -.076 -1.025 
14e: -.666. .,65 -.219 -1.446 17C; -.582 .121 -.311 -1.275 
'46 -.174 .125 .246 ... 110 18" .010 .084 .479 -.154 
147 .2~" .;;95 .598 -.061 lSI .434 .100 .845 .191 
14P .3'51 .100 .719 .077 182 .439 .101 .784 .173 
14'1 .6.12 .107 .75{1 .139 183 .396 .114 .7el .049 
15~ .434 .] 11 .e34 .158 lS4 -0.000 -n.ooo -0.000 -0.000 
151 .Sle; .ns .949 .249 le5 -.765 .184 -.294 -1.577 ..... 
15~ .494 .106 .@oo .190 le6 -.5S6 .176 -.194 -1.404 -..J ..... 
153 .487 .121 .e21 .024 IS7 -.531 .137 -.205 -1.123 
}54 -.1)71 .141; .~62 -.636 lea -.1531 .131 -.181 -le142 
lS5 ... 67, .183 .12E- -1.1568 le9 -0.000 -0.000 -0.000 -0.000 
15~ -.551 .' 42 ... 171 -1.591 19" -.139 .139 .275 -.647 
157 -.S4'" .132 .OO? -1.195 191 -0.000 -0.000 -0.000 -0.000 
)58 -.4''1 .,55 .1544 -1.39~ 192 -0.000 -0.000 -0.000 -0.000 
159 -.3'~ .::»44 .476 -1.137 19'3 -.334 .064 -.073 -.573 
16~ -.254 .; cJ2 .:!89 -.946 194 -.470 .077 -.223 -.731 
161 -.272 .1311 .141 -.809 19c:. -0.000 -n.OOO -0.000 -0.000 
lc2 -.3A6 .,,91 -.n77 -.Sl4 196 -.461 .100 -.126 -1.031 
163 -.504 .101 -.oel -1.000 197 -.427 .078 -.212 -.750 
164 -.5A~ .137 -.286 -1.404 1ge -.435 .075 -.249 -.703 
16S -.533 .'24 -.205 -1.235 HI9 -.499 .081 -.2155 -.855 
166 ... 4 fa I. .106 -.205 -1.052 200 -.391 .063 -.21e. -.625 
167 -.44'1 .n84 -.211 ·.852 201 -.367 .060 -.20e. -.598 
168 -.41i2 .~80 ... 192 -.e81 202 -.425 .055 -.232 -.636 
169 -.44~ • ii71 -.217 -.806 203 -.360 .057 -.183 -.574 
11;; -,443 .;'62 -.281 -.702 204 -.352 .052 -.169 -.517 



Wt~D F~GIN£ERY~G ~TUOV OF TME R~NAISSANCE CENTER 
lIt\tFOR~ UPSTRE~M ROl;~H"'F.:SS 

Ol;TER BlJILDI~C; 
VI I~'C 0 IREC' 10" ~O 

PM£5SUI:;E. "'f~" Fi.,S fi/!A)( IflolU'" MI~I"'U'" PRES~URE MEAN RfolS ~AXIfolUM "'INI~UM 
TAp "JOESSIj:.jF F~EcS\.;JCE F-PESSUqE ~RESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUR~ 

t<"'.H~HI='R CrEFF Tr TEl' I ccEFFTCtF~T CoEFFICIENT COEFFICIE~T NUt.l8FR CtlE.FFrCIENT COE.FFICIENT CnEFFICIE~T COEFFICIENT 
-.f:?7 .'03 -.21q -1.n6) 3= -.1596 .104 -.o:H -.945 , -.!!Q4 .;'~4 -.2.57 -.946 36 -1.046 .151 -.539 -1.862 

~ _.!I'A • ;,97 -.211 -.917 37 -.912 .128 -.289 -1.441 
4 _.~nA ."@S -.226 -.950 3p. -.829 .147 -.1~2 -1.294 
= -.f"" ."1) -.402 -.~1t8 3C; -.738 .162 -.077 -1.284 

" -.!!77 ."6C; -.?63 -.e35 4n -.667 .147 -.121 -1.251 
7 -.!!::'1 .n96 .022 -.e76 41 -."24 .128 -.144 -1.206 
p -.~61 .,00 -.IS7 -.<;0(, 42 -.617 .135 -.262 -1.502 
c; -.,!q~ .""2 -.364 -.795 4'1 -.'559 .132 -.21.4 -1.354 

1;' -.!!73 .n63 -.:20 -.764 44 -.'547 .126 -.083 -1.248 
11 -.!!ll' .157 .142 -1.074 41!= -.513 .099 -.232 -1.108 
l~ -.49C. .14~ .129 -.926 4,. -.!;} 1 .089 -.249 -.921 
l~ -.371 .liSS -.174 -.~2e 47 -.493 .07~ -.276 -.971 
14 -.~S" .j.7!! -.146 -.e71 4P -.483 .073 -.260 -.9Itl 
1= -.Sf!? .\ ':;3 -.182 -1.134 4Q -.472 .074 -.247 -.901 ...... 

....... 
If. -.7P .179 -.196 -1.324 50 -.472 .078 -.237 -.87i? N 

17 -.n.~" .:?65 .751 -1.(183 !!1 -.465 .084 -.210 -.782 
1~ -.1 "4 .199 .!!43 -.e21 5, -.290 .049 -.131 -.532 
Ie -.4f-~ .'42 .IQn -l.431 53 -.131 .073 -.100 -.730 
cr -.57C: .~O7 .027 -1.431 54 -.404 .109 -.OS9 -.828 
2' -.~C;, .15~ -.127 -1.377 5= -.450 .147 .044 -1.2e~ 

2? -.71'" .110 -.~O~ -1.100 !!,. -.357 .219 .393 -.928 
23 -.7P.' .';99 -.49(' -1.202 57 -.52A .225 .206 -1.596 
24 -.e42 .1(19 -.48t:i -1.~41 5P -.1567 .181 .156 -1.129 
2c: -.152&:; .n7f. .1)02 -.US ~C; -.587 .141 -.005 -1.091 
2~ _.flQ? .nB8 .205 -.418 6n -.671 .116 -.245 -1.15n 
27 - .201 .,39 .181 -.787 61 -.714 .101 -.379 -1.127 
2J: .~,,~ .139 .~96 -.259 6~ -.162 .102 -.436 -1.193 
29 .4~" • 126 .e39 -.048 6~ -.S73 .086 -.271 -.903 
3;- .~21 .121 .e4R .119 64 -.109 .098 .239 -.464 
31 .~29 .121 .961 .105 ~C; -.27? .165 .151i -.949 
3~ .4157 .115 .~22 .043 6f! .278 .138 .745 -.175 
33 .351:1 .11 S .e63 -.055 67 .551 .120 .914 .139 
34 -.17Q .123 .22(' -.620 6P .616 .125 .96l .113 



~T~n E~6TNEERTNG ~TUDY OF THE RFNAISSANCE CENTER 
pt-.l IFCR~ UPS TRe:~M ROl.;(H1NESS 

OL.TF.:~ B\.;ILDING 
Vi INC OIRECTlON tlO 

~RESSU~E ",EA" Rw$ MAX TfooIUtof Ml"IMUM PRESl§URE MEAN RMS ,..AXIMUM MINX"'Uf' 
TAP t-J:ESSlIMJ:." fORFC;SUPE PRESSUqF iJRESSUkE UP PRESSURE PRESSURE PRESSURE PRESSURE 

I\'UtlSFR CoEFFrCff{\T ('CEFFTCIF.~r CflEFFICIEI\·T COEFFICrEl\T NUM@FR Cf'lEFFTCIENT COEFFICIENT CnEFFICIEhT COEFFICIENT 
6Cf .62' .,27 .<;74 .140 10':1 .447 .114 .&12 .085 
17- .524 .,22 • eel:: .105 104 .508 .121 .86i .191 
71 .394 .127 .799 -.(139 lOS .539 .124 .947 .219 
7? -'."6:- .~1)5 -.2~6 -1.948 1(l~ .S23 .123 .912 .176 
73 •• p.!-~ .,-,3;; .166 -1.fse 101 .S78 .120 .949 .252 
74 -.7"''' .'.55 .'.12 -1.407 lOp .530 .113 .907 .208 
1= -.~"A .'45 .l53 -1.528 IOc; .448 .107 .764 .19 (I 
7/:: .... 51'-= .1 ao .~:n -1.148 111'1 .437 .121 .816 -2.291 
77 ... !-91 .'55 -.n94 -).24$ III -.186 .163 .:315 -.792 
1f! -.59" .179 -.169 -1.501 11" -.703 .146 -.343 -1.586 
7q -.511 .170 ."14 -1.588 1l~ -.643 .120 -.294 -1.420 
8: ".4C;4 .159 -.066 -'.438 114 ... e;cH .108 -.084 -1.061 
tn -.4~' .116 -.nel -1.191 11e; -.636 .25S .698 -1.655 
8? -.4~R .101 -.11(1 -1.188 116 -.469 .404 .849 -1.336 
8'3 -.4;" .hS4 -.176 -.968 111 -,393 .284 .455 -1.299 ..... 
84 -.43~ .A~9 -.1~7 -,180 UP -.319 .224 .317 -1.266 "'" (;j 

8~ -.41«; ./'159 -.230 -.685 119 -.338 .162 .433 -1.306 
f::!€- -,4t'l<;I .1'157 -.17ft -.~68 12n -.420 .118 ... 097 -1.023 
Ii! 7 -.2<n .~42 ... ] 46 -.489 121 -.C;40 .121 -.133 -1.068 
8e -.3i'4 .nS9 -.13S -.~20 122 -.598 .159 -.236 -1.494 
e" -.3(::1: .i\94 -.091 -1.039 123 -.531 .138 ... 134 -1.309 
'ir; -.39('1 .111 .027 -1.106 124 -.47(\ .116 -.101 -.902 
91 -.371\ .199 .447 -.ee3 12c: -.428 .089 -.141 -.85S 
9~ -.38~ .1a~ .:?O1 -.958 126 -.427 .oao -.182 -.816 
if" -.5~t, .204 .029 -1.54? 127 -,419 .060 -.242 -.690 
94 ·.~65 .161 •• n35 -1.492 12~ -.415 .063 -.229 -.812 
95 -.5~1< ,132 -.101 -1.284 129 -.402 .055 -.224 -.721, 
'It- ... ~~4 ,loa -.231 -1.085 13/\ -.401 .052 -.21)4 -.662 
97 -.67,., .103 -.:94 -] .187 131 -.393 •. 052 -.227 -.630 
9p -.11" .HO -.428 -,.355 132 -.274 .038 -.16b -.419 
c;c; -.53" ,(l88 -.?SS -.9\7 133 -.306 .059 -.142 -.854 

100 -.191 .oge .221 -.627 134 -.342 .074 -.125 -.808 
101 -.3A3 .177 .26f> ·'.089 13c: -_19) .100 -.005 -.8615 
10i' .'4", .139 .!99 -.407 13" ... 301 .197 .389 -.919 



wINO E~GINEERJNG STUDY OF T~E AF.NAISS~NCE CENTER 
uNIFORM UPSTREAM ROUGHNESS 

OUTER BUlI.OING 
w INC DIRECTION ~O 

pRESSURE "EAN AMS MAXIMUM MI"IMUM PRESSURE MEAN AMS ftlAXIMUM MINIMUf' 
TAp Fr.;ESSURE F"EC;SUPE PRESSURE PRESSUAE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

MJJlt4'=A COEFFJC"TE"T CoEFFTCn~T COEFFICJFNT COEFFICIENT ~U"eER COEFFICIENT CCEFFICIENT COEFFICIE~T COEFFICIENT 
137 -.5 1 7 .,96 .152 -1.282 171 -.402 .050 -.219 -.60tl 
13£01 -.540 .164 .037 -1.144 172 -.405 .050 -.214 -.586 
139 -.~~7 .'42 -.022 -1.123 173 -.289 .035 -.110 -.421 
14" -.(:nl. .123 -.228 -1.128 174 -.269 .052 -.U5 -.563 
\'+1 -.(:~~ .117 -.334 -1.369 17~ -.317 .064 -.12- -.613 
142 -.E-q~ ." 26 -.:a54 -1.~80 176 -.379 .083 -.151 -.789 
14~ -.5jJq .~ge - .169 .... 982 177 -.331 .143 .2611 -.876 
144 -.2"3 .101 .116 -.f32 17P -.473 .132 -.017 -1.000 
j4e: -.433 .,84 .161 -1.112 179 -.tl21 .121 -.295 -1.070 
14~ .r?e: .,43 .".9 ".405 180 .121 .085 .574 -.082 
141 .33-; .115 .816 .009 181 .420 .089 .778 .181 
J4~ .4"9 .10f. .734 .138 182 .367 .085 .121 .165 
149 .4151 .111 .774 .158 183 .311 .102 .748 .n14 
)5;:; .4~~ .113 .E29 .152 184 -0.000 -n.ooo -0.000 -0.000 
IS1 .53:? .114 .ee5 .232 le~ -.935 .209 -.4,,3 -1.684 ..... 

.l52 .38Q .~e8 .790 .144 18(- -.123 .212 -.225 -1.821 
-.J 
.j:>. 

153 .341 .109 .791 -.('120 187 -.618 .161 -.142 -1.536 
154 -.244 .,49 .:t2fl -.7t33 1e~ -.576 .141 .295 -1.114 
]5~ -. 7"~ .17F! -.:53 -l.496 189 -0.000 -n.oOO -0.000 -0.000 
15~ -.~"''i .133 -.253 -1.198 Un -.082 .111 .256 -.595 
157 -.-;7" .ll4 -.177 -,.048 191 -0.000 ·0.000 -0.000 -0.000 
lS~ -.627 .196 .154 -1.441 192 -0.000 -0.000 -0.000 -0.000 
159 -.54e: .'-15 .422 -1.311 19~ -.340 .062 -.057 -.592 
161' -.448 .~l) .t!76 -1.308 194 -.407 .073 -.134 -.671 
ltl1 -.31~ .]76 .403 -1.175 1915 -o.noo -n.ooo -0.000 -0.000 
let' -.4'3 .113 .051 -.991 19~ -.353 .(190 -.oa3 -.691 
163 -.419 .;;9E1 -.('54 -.9nl 197 -.)49 .053 -.174 -.565 
Hl4 -.513 .117 -.e43 -1.}52 lCje -.34& .049 -.192 -.525 
16e: -.4q4 .n9S -.229 -1.083 199 -.463 .071 -.269 -.730 
}66 -.441:; .,,82 -.196 -.elln 200 -.315 .043 -.195 -.592 
ltl7 -.41~ .';68 -.236 -1.nS9 201 -.285 .040 -.182 -.493 
168 -.42i' .n66 -.226 -.922 202 -.422 .052 -.260 -.648 
169 -.414 .n51 ... 259 -.645 20~ -.288 .037 -.160 -.472 
17r -.4}" .n54 -.21? -.t1C; 20. -.299 .031 -.169 -.451 



~TNO E~GT~Ef~J~G ~rUOY OF T~E RFNAISSANCE CENTER 
""'TFr.~~ liPSTREAM ROUt:;HNESS 

Ol.lER 9UIL.DI"'C: 
'-' INC 0 {HECTIO'" ~O 

PIOESSU,:;cE ~EA'" R~S MA)CI~IJM Mlt\I~UM PRES!"UPE MEAN RMS ~AXIMUM MINI"U~ 
T4~ ,-c;E~SIlf.iF' F~e~Sl.~E ~j;lESSURF' P~ESSURE TAp PRESSURE PRESSURE PRESSURE PRESSURjr' 

"'.U~Hj:'p CCEFFI("ThT COEF F YC If,,·T C"tF'FICIF'NT C~EFFICIEr.;T hU~eER Cr.EFFICtENT CCEFFICIENT COEFFICIE~T COEFFICIE",T , -.E'C:;1- .1'88 -.334 -1.035 3e; -.570 .07ea -.316 -.90e; 
? -.E:~C: ."73 -.!40 -1.n05 3" -.@58 .125 -.513 -1.422 ., -.~6" .113 -.04M -.IHS 37 -.794 .107 -.493 -1.210 
4 - .51 " .:'I~2 -.244 -.769 311 -.767 .105 -.393 -1.149 
c; -.f;7~ .t'81 -.435 -1.068 3<; - .• 677 .115 -.215 -1.087 ,. -.E-C;~ .fl71 -.3IN -.913 4n -.590 .121 -.210 -1.176 
7 _.~(\7 .107 -.043 -.C;39 41 -.547 .111 -.112 -1.025 
p -.'=6C. .112 -.n43 -.902 4~ -.546 .098 -.215 -.974 
c; -,~J~ .n77 -.~34 -.£198 4~ -.494 .098 -.158 -1.168 

1n -.E:4 11 .072 -.403 -.PS9 44 -.472 .083 -.164 -.857 
11 -.57" .'42 .171; -1.101 4C; -.468 .065 -.219 -.820 
1'? - .4~' .141 .e71 -.cSf, 4Eo -.482 .063 -.280 -.738 
P _.4e;" ,"5~ -.256 -.70C; 47 -.472 .062 -.285 -.707 
14 -.426 ."f:1 -.219 -.734 4@ -.471 .060 -.274 -.685 
l~ -.l:4r .144 -.249 -, .165 4Q -.494 .059 -.294 -.700 ..... 
],. -."37 .17,. -.444 -1.662 51' -.515 .059 -.311 -.723 

-...J 
VI 

17 ."AO ., 74 .e94 -.712 S1 -.497 .06\ -.299 -.738 
l~ ., 3~ .,n4 .~~ 1 -.262 52 -.361 .048 -.191 -.544 
1<; • (.) 4 ."9@ .~O4 -.762 53 -.403 .061 -.221 -.679 
2(' -.(l1l4 .,,9 'J .140 -.e22 54 -.545 .134 -.223 -1.29!; 
21 - .14 ~ .101! .091 -.717 5~ -.826 .173 -.359 -1.!44 
2? -.32' .121 -.O~O -.e2? 5(- .(106 .207 .609 -.~82 

2::! -.541 .117 -.cns -.978 ':1 -.050 .138 .337 -.906 
24 -.771 .126 -.=7H -1.165 5P -.120 .136 .189 -.867 
2 c -.277 ,;:;CJ1 .191 -.C;9<; 5«; -.]61 .146 .166 -.879 
2f .1i?P ,,,e;4 .458 -.146 60 -.304 .142 .003 -.835 
27 • J 4C: .13" .~13 -.332 61 -.461 .123 -.133 -.873 
2P .4fl" .,22 .~3S .n33 6? -.638 .118 -.270 -1.098 
2Q .S6Q .116 .qtl2 .124 6~ -.300 .109 .044 -.701 
3r • ~Il(' .1}4 .eel .034 64 .l33 .102 .480 -.183 
.31 .4C:;~ .116 .e71 .(\23 6C:: .121 .150 .597 ".517 
3? .34(i ,1l1 .754 -.074 6,. .482 .134 .961 .015 
3:! .2"7 .J 2) .S39 -.22n 67 .640 .125 1.060 .243 
36 -.3«;~ .133 -.1105 -.e76 6(:1 .615 .118 .960 .263 



WINO E~GINEf"ING ~TUOv OF THE RENAISSANCE CENTER 
uNTFC~~ ~PSTRE'M ROUGHNESS 

Ol.TEH BUILOlfl:G 
wINC CIHECTlOh 30 

P~F.S5U~E ~E6~ RwS ~/I)CY"UM ~I~U~UM PRES~UPE MEAN RMS ~AXIMUM "INtfllU~ 
TAFl F'FESSllwr. ~"EcSLI::F P~ES5URF! PRESSURE TAP PRESSURE ppESSUAE PRESSURE PAESSURt: 

"'Utl8F~ CCEFFH'THT crE.FFTCIF~T cnI:.FFICYEt.lT CCEFFICIE"T IIIUMP.FR CC"EFFTCIENT CCEFFtCIENT COEFFIcIENT COEFFICIENT 
E;q .~AC; .1 1 ~ .~34 .20" 10-- .533 .116 .867 .160 
7r .41C:: .108 .199 .OS6 104 .526 .125 .943 .163 
11 .22' .1 18 .74C; .... 189 IOc .1i21 .121 .901 .180 
1? -.7A' .,27 -.433 -1.:H7 10,. .481 .124 • 849 .16 • 
7-' -.7'~ • , 13 -.40!) -1.189 10'7 .531 .120 .883 .221 ,,,, -.7?Q .111 -.no -1.20~ lOP .457 .112 .799 .050 
7c ... f-A" • 1 3S -.(\93 -'.37. 109 .531 .122 .911 .172 
7,. -.f:014 .1!:iP • }IS. -}.258 110 .410 .15. .819 -.096 
17 -.!' 7? .,49 -.038 -).165 11) -.544 .218 .070 -1.342 
1~ -.531 .12" .... oe'5 -1.134 11'- -.920 .219 •••• 7 -1.812 
1c; -.4e7 .1?:: -.fle9 -).018 11~ -.831 .154 -.450 -1.552 
811 -.!:"'! .11 e -.114 -1.069 114 -.760 .126 -.340 -1.251 
81 -.48~ .nt!(l -.~OO -.eo'5 11~ -.715 .128 .034 -1.402 
~:= -.4P.l .064 -.233 -.755 llF. -.710 .190 .459 -1.555 
8-, -.441' .1'57 -.~39 -.703 117 -.f150 .\71 .032 -1.298 ..... 
@4 -.42" .nS3 -.2.4 -.~48 UP -.595 .113 .100 -1.27' .... 

(7\ 

8C! -.42C:: ,050 -.264 -.604 119 -.1Ii31 .158 .110 -1.265 
~f ·,4~C • n49 -.260 .... f;21 12n -.518 .13 • .059 -1.056 
81 ·.3~6 .n41 -.1 (:3 -.501 121 -.!!i32 .123 ·.021 -1.000 
e~ -.:!9':; .n49 -.235 -.642 12'- -.511 .12. -.143 -1.U9 
@e;: -04<;1, .,09 -.221 -1.079 123 -.513 .113 -.130 -1.029 
9r -.651 .150 -.?12 -1.191 126 -.482 .100 -.131 -.811 
91 -,(l«il2 .186 .45~ -.732 121S - •• 62 .074 -.219 -.131 
Ii? -.(I?s:a .,49 .439 ".628 12f -.463 .061 -.257 -.671 
9~ .... l:Hl .172 .237 -,.('102 127 -.438 .048 -.268 -.607 
91. ... 21" .1615 .141 ·.e17 128 -.423 .050 -.246 -.649 
,,~ -.t='3~ .,64 .al -.Ci05 129 - •• 30 .045 -.254 -.581 
<11' -.~4~ .142 -.CO? -.832 13n .269 .008 .299 .233 
97 -,461 • , 11 -.11.7 -.913 131 -.414 .04. -.273 -.596 
9p -.SP4 .111 -.'C,:1 -,.141 13'- -.340 .041 -.215 -.506 
99 -.29~ .100 -.1J11 -.'-:04 133 -.312 .060 -.209 -.812 

IOc .1'33 .107 .415 -.l93 134 -.416 .061 -.119 ·.861 
101 -.001 .173 .1303 -.62A 13~ -.5.0 .11. -.200 -I. (141 
lO? .349 .~33 .791 -,179 13,. -.123 .195 .495 ·.198 



WINn ENGINEERING STUDY OF THE AFNAISSANCE CENTEP 
uNIFOR~ WPS1REAM ROUAHNESS 

Ol" TER Rt) IL.O 1M! 
wINe DIRECTION 30 

PRESSURE ~EAf\J R~S MA)(T~UM MJt\IMUM PRESSUPE MEAN RMS MAX It",UM MINIfliUM 
TAP Fr;ES5U RE FREC;SUPF PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF: 

NUMBER COEFFtCTE" T C('lEFFTCIE~T CoEFFICIENT COEFFICIE"'T NUM8FR CI'IEFFICIENT COEFFICIENT coEFFICIENT COEFFICIENT 
137 -.225 .,72 .202 -.891 111 -.431 .036 -.321 -.562 
138 -.278 .,59 .096 ·.e15 172 -.439 .037 -.325 -.594 
139 -.27P .,45 .097 -.750 11~ -.355 .038 -.221 -.477 
14;; -.364 ,131 .022 -.969 114 -.322 .053 -·165 -.556 
141 -.45(' .108 -.085 -.e91 115 -.380 .065 -.202 -.724 
142 -.54' .107 -.246 -1.049 176 -.483 .090 -.247 -.824 
14':1 -.3f'13 .101 .082 -.726 177 -.251 .142 .301 -.684 
144 -.064 .107 .329 -.412 118 -.253 .118 .077 .... 702 
145 -.12"1 .177 .454 -.659 179 -.394 .107 ·.068 -.774 
146 ,197 .,34 .~97 -,185 ten .232 .096 .632 .019 
147 .409 .110 .790 .141 181 .429 .092 .859 .213 
14R .447 .113 .e 11 .125 182 .431 .088 .733 .224 
149 .4SR .114 .82n .173 183 .307 .129 .717 -. }63 
15~ .441 .112 .908 .163 184 -0.000 -0.000 -0.000 -0.000 
15] .51~ .111 .895 .256 1815 -1.220 .263 -.577 -2.345 ..... 

152 .474 .110 .853 .168 186 -.930 .223 -.426 -1.901 " " 
153 .36 11 .,46 .Ssn -.218 te7 -.822 .156 -.411 -1.410 
154 -.54e:; .,os -.n09 -1.226 18S -.790 .161 .073 -1.442 
155 -.B41 .tl40 -.403 -1.972 189 -0.000 -0.000 -0.000 -0.000 
]56 -.7?A .152 -.353 -1.757 190 -.195 .144 .282 -.868 
J57 -.(;79 .112 ... :!13 -1.223 191 -0.000 -0.000 -0.000 -0.000 
15e -.714 .147 -.014 -1.416 192 -o.noo -n.oof) -0.000 -0.000 
159 -.744 .,58 .244 -1.361 193 -.:H6 .060 -.143 -.590 
16n -.675 .176 -.027 -1.336 194 -.494 .075 -.146 -.730 
16] -.57~ .,6? .065 -1.?1l 191; -0.000 -(1.000 -0.000 -0.000 
162 -.51n .'29 -.032 -1.060 19~ -.433 .oaa -.153 -.818 
163 -.513 .109 -.049 -.970 197 -.408 .054 -.232 -.626 
164 -.S7n .1)91 -.246 -1.028 198 -.403 .045 -.259 -.600 
165 -.499 .('178 -.247 •• 895 199 -.425 .045 -.270 -.597 
166 -.453 ,,~66 -.240 -.762 200 -.384 .045 -.240 -.604 
167 -.4«;«; .('156 -.289 -.870 201 -.~41 ,043 -.199 -.587 
16A -.46~ .n53 -,302 -.116 202 -.414 .033 -.292 -.532 
169 -.43~ .;'45 -.287 -.601 203 -.342 .036 -.209 -.447 
170 .... 42C; .040 -.299 -.568 204 -.355 .036 -.213 -.481 



~T~O E~GTN(E~T~G ~TUOY OF THE ~FNAISSANCE CENTER 
11~1 FOR~ UPSTREAM ROl;r.t1NESS 

t'lLTfR 8UIL.DING 
"'I~C DIRECTION 40 

PRES5Ui;t, to'E At- Fl~S M~)lr~U~ Mr~I~UM PRESc:URE MEAN RMS ~AXIMUM MINI"UM 
TAp H;E~SIIJ.;r: "f-FcSl.:~F. PRESSUIOF I"RESSLJRE TAp PRESSURE PRESSURE PRESSURE PRESSURF 

NlJWAFR COEFF Ie TEf\. T er+FFTca:,.T cnEFFTClnT CCEFFJCtEI\' ~Uto/F.lFR C~EFFTCtENT CCEFFICIENT ceEFFICIEI\T COEFFICIENT 
1 -.F- .,., .n88 -.1f: Q -.f!'72 3&: -.567 .016 -.330 -.Ase 
r -.~q~ .,.71+ - .159 -.S70 3~ -.136 .113 -.416 -1.206 
~ -.474 .,04 -.C3~ - .ell 37 -.697 .102 -.4nl -1.130 
4 -.II~" .n71 -.153 -.746 3P. -.691 .103 -.369 -1.126 
&: -.f14 ."bS -.~tlt! -.908 3C1 -.623 .110 -.205 -1.142 ,. -.~91 .,,~q -.40? -.@95 411 -.554 .114 -.n71 -1.01" 
1 -.4e;" .,,~f. -.060 -.,,In 41 -.'524 .104 -.013 -1.021 
Fl -.43C; • ,'116 .018 -.712 4? -.1553 .102 -.221 -1.063 
C; -.S2Cl ."e:7 -.247 -.t;37 4~ -.S;15 .106 -.140 -1.100 

1 ;, -.~f..C; .nSEI -.~49 -.76" 44 -.487 .090 -.08" -.844 
11 -.!;36 .;;89 -.111' -.eS3 41: -.501 .085 -.261 -.9115 
12 -.2~~ .101+ .1 (:0 -.1-09 4" -.511 .075 -.300 -.82n 
p -.41;4 ."4Cl -.j?r;Q -,"51' 47 -.481 .051 -.285 -.718 
14 -.43," ."57 -.;:12 -.f94 4p -.482 .052 -.305 -.689 
1e: -.follo .1 1 ~ -.305 -'.144 4q -.509 .049 -.340 -.711 .... ....., 
If -.@S4 .142 -.1134 -1.376 '51' -.52Q .050 -.355 -.146 00 

17 .)4 ~ ."96 .485, -.359 !!1 -.512 .067 -.330 -1.000 
tFl .?::t,. ."<;3 .54#:1 -.172 5~ -.370 .048 -.237 -.547 
19 .14 . ."7~ .40(1 -.197 5~ -.413 .059 -.235 -.65n 
2~ .('sp .n~3 .265 -.229 54 -.547 .122 -.208 -1.a73 
21 ."5'" ."51 .i?~3 -.231'1 !~ -.825 .1Sn -.355 -1.!08 
22 -."S" .(161 .121 -.390 5~ .094 .106 .488 -.339 
2':1 -.2?: ."PS .04Q -.567 57 .143 .082 .426 -.241 
24 -.43~ .1 12 -.1')82 -.@46 5A .092 .075 .338 -.271 
2C; • r 1/~ .1 (11 .::71 -.297 5«; .111 .079 .373 -.354 
2~ .33P .103 '''57 .013 ~n .006 .090 .231 -.460 
27 .'+2' .131 .e09 .007 61 -.131 .112 .242 -.!36 
2E= .~;?2 .11 q .P~l .107 €:i' -.369 .118 .036 -.182 
29 .5~: .1 1 It .e74 .172 f3 .n39 .124 .498 -.37n 
3;; .4t:;r .1OS .755 .104 ~4 .355 .114 .682 -.143 
,31 .3~~ .lon .,.81+ .051 6&: ."17 .153 .809 -.193 
3? .2?~ .,.<;1 .535 -.057 66 .570 .122 .961 .133 
3::1 .1'1 ) .10 1 .419 -.32\ 67 ."45 .115 .974 .305 
34 -.57-,:t .144 -.O1~ -'.156 6~ .558 .113 .919 .177 



WT~D E~GJNE~Rr~~ STUDY OF T~E R~NAISSANCE CENTER 
II"'TFC~M uPSTREAM RCU~~NESS 

OI.TE~ 8lJILOl"G 
,,,He OJRECTIO~ 40 

~RF.SSUI1E. ~EAtx R~S I'1AXI~U~ ~II\IfoIUM PRES~URE ME'AN R~S ~AXIMUM ~INI"'U'" 
TAl=' ~~ESSljr.~ I"MFcSl;cr ~"'ESSUQF PPESSURE UP PRESSURE PRESSURE PRESSURE PHESSUR,:: 

NU~~FR CCEFFICTFI\.T rr.EFFTCIFI\T Cnt':FF Ie TF",T CCtFFJCrEI\T NUfoISFR C,.EFFICIENT CCEFFICIENT COEFFICIFt-;T COEFFICIENT 
6C: .41C; .'O~ .P12 .13Q 101 .575 .117 .930 .293' 
7n .2F.lP .1 (j 1 .~48 -.057 104 .524 .114 .896 .141 
71 .O~I\ .n~ .467 -.337 10c; .496 .114 .873 .125 
7., -.~6q • , ) E- -.:c;le -1.206 10~ .440 .110 .8t}9 .101 
1~ -.6~p .'05 -.::e7 -1.203 ]07 .497 .105 .812 .162 
76 -.f.f.S • , I! (:: -.:?!=1 -1. U!e 1(Ip .464 .114 .823 .111 
7«=: -.f.3'1 .133 -.leo -1.543 10q .S28 .130 1.019 .171 
7~ -.59':; .1f.2 -.eso -1.401 11n .343 .150 .838 -.273 
77 -.5Pl .1 sa -. O~7 -1.309 11] -."86 .209 -.134 -1.494 
7~ -.541 .130 -.094 -] .189 11? -.eH5 .215 -.507 -2.U8 
7«; -.513 .' )3 --119 -1.076 113 -.826 .147 -.408 -1.639 
e;. -.5~~ .1 (1(: - .122 -.t;33 114 -.749 .116 -.359 -1.363 
131 -.rst" .1'71 -.207 -.181 lIe; -.786 .116 -.485 -1.320 
82 -.5r.l ."~9 -.275 -.124 116 -.730 .151 .004 -1.445 
8~ -.4", .1'54 -.264 -.f79 117 -.708 .135 -.222 -1.404 I-' 

*34 -.A3A .n51 -·c54 -.64) lIP -."87 .145 -.129 -1.288 
..... 
\0 

85 -.444 ."4~ -.272 -.~30 119 -.613 .146 -.109 -1.230 
~~ -.45'5 ."47 -.296 -.641 12n -.564 .143 -.045 -1.217 
87 -.352 .(\40 -.(=00 -.469 121 -.S50 .131 -.070 -1.214 
~e -.3e':' ."4~ -.cOR -.592 122 -.565 .133 -.112 -1.U6 
Be; -.48;' .;''17 -.200 -.957 12'3 -.S20 .ll8 -.129 -1.174 
9;- -.H~3 .133 -.330 -'.258 124 -.501 .104 -.156 -.935 
91 ."1? .109 .:386 -.558 12C: -.473 .076 -.210 -.827 
92 .1 flCl .(\87 .538 -.227 126 -.466 .062 -,183 -.761 
,,~ .1"':; .1'84 .::£13 -.258 127 -.426 .048 -.228 -.594 
'i4 .~5f: .;"79 .3(17 -.312 12Ft -.405 .0150 -.172 -.567 
~~ .(17" .1'190 .~O8 -.398 12Q -.410 .046 -.226 -.563 
~~ -. (>31 .112 .215 -.627 13n .268 .008 .293 .236 
97 -.'fle; .'27 .131 -.~55 131 -.392 .043 -.233 -.587 
9p -.3~~ .,2P. ... 019 -.~39 13~ -.329 .035 -.226 -.475 
99 -.nrf. .131 .:?4" -.44, 133 -.353 .045 -.170 -.568 

}Go .248 .111 .~15 -.078 134 -.399 .0150 -.250 -.84(1 
101 .289 .160 .784 -.164 1ll! -.605 .105 -.320 -1.163 
H? .4f!C;; ·130 .879 .093 13f .044 .119 .465 -.484 



WThO ENGINEERtNG ~TUDY OF THE RFN~ISS~NCE CENTE~ 
tlNIFORM UPSTREAM ROUr,HNESC; 

OtJTE~ 8UILDING 
~INC DIRECTION 40 

PRESSURE fl'EAN PaiS "AXIIoIUM ~I~I~UM PRESSURE MEAN RMS ~AXIMUM MINlftU~ 

TAP ,"~ESSUFCE PRESS~PE' ~RESSUR':: PRESSURE TAp PRESSURE PRESSURE PRESSURE PRESSURIf 
NU~BFR COEFFIr.TE~T COEFFTCIFt.;T C"EFFICIENT CCEFFICIEI\T NU~BER C~EFFICIENT CCEFFICIENT CnEFFICIE~T COEFFICIENT 

137 .(141 .;;98 .30~ -.610 171 -.424 .037 -.298 -.557 
I3@ -.004 .;;96 .231 -.649 17~ -.430 .035 -.317 -.555 
I3c; .00" .110 .261 -.694 17~ -.363 .036 -.263 -.503 
14" -.11 ,. .132 ·194 -.617 114 -.327 .046 -.200 -.518 
141 -.2~q .,3! ·163 -.661 17!= -.383 .050 -.242 -.650 
142 -.369 .127 .l'25 -.e72 116 -.C;41 .094 -.246 -.922 
14" -.(\73 .130 .457 -.462 117 -0.000 -0.000 -0.000 -0.000 
144 .137 .119 .~39 -.227 17f! -.052 .095 .115 -.439 
14~ .15~ .167 ·713 -.400 179 -.162 .091 .162 -.531 
14f .348 .130 .759 -.(132 Un .299 .087 .724 .061 
lit 7 .483 .109 .e66 .179 181 .425 .077 .726 .194 
UP .469 .110 .e62 .194 le2 -0.000 -0.000 -0.000 -0.000 
149 .462 .112 .e43 .175 le~ .260 .110 .573 -.069 
I5r .444 .110 .165 .146 184 -o.noo -0.000 -0.000 -0.000 
151 .~ll:: .108 .e33 .2n6 1e'5 -1.107 .267 -.523 -2.097 ...... 

152 .487 .1(16 .cH2 .212 186 -.e48 .214 -.349 -2.067 
00 
0 

15~ .29A .150 .e33 -.133 le7 -.173 .143 -.413 -1.393 
154 -.669 .ta03 -.059 -).432 UP -.762 .145 -.017 -1.286 
155 -.79, .191 -.411 -1.754 lee; -0.000 -0.000 -0.000 -0.000 
15fJ -.1oe; .126 -.345 -1.f79 191\ -.357 .206 .388 -1.202 
157 -.~6f .1196 -.327 -1.n78 191 -0.000 -0.000 -0.000 -0.000 
15F! -.758 .)~O -.398 -1.406 19, -0.000 -n.OOo -0.000 -0.000 
\59 -.743 .122 -.229 -1.l8C; 193 -.434 .066 -.131 -.708 
16~ -.69" .,30 -.172 -).312 194 -.480 .070 -.189 -.161 
161 -.6'~ .126 -.007 -1.079 19c -0.000 -0.000 -0.000 -0.000 
162 -.543 .114 -.122 -.939 19" -.409 .065 -.221 -.656 
16'3 -.522 .104 -.n35 -.921 197 -.401 .053 -.2!3 -.623 
164 -.52t» .;;81 -.214 -.879 198 -.409 .049 -.268 -.590 
1615 -.474 .(;78 -.187 -.915 199 -.435 .049 -.302 -.62§ 
16~ -.44~ .il66 -.2f.l -.@47 200 -0.000 -0.000 -0.000 -0.000 
167 -.44::1 .nS4 -.293 -.e21 201 -0.000 -0.000 -0.000 -0.000 
16~ -.453 .n48 -.317 -.689 202 -.421 .038 -.289 -.583 
169 -.430 .042 -.291 -.S9? 203 -.342 .035 -.222 -.442 
11" -.418 .040 -.lS§ -.590 204 -0.000 -n.ooo -0.000 -0.000 



Wt~D E~Gt~EERT~G ~TUOv OF TME ~ENAISS~NCE CENTER 
IJNtF(,IoI~ UPSTI=IE~M ~OUt:MNESS 

f"lLTER 8UILOING 
~I"C DlkECTIOf\ 1:0 

PRESSU~E t-'EA" R~S t<o'AXI~U~ ~J"I~UM PRESc;LJpE MEAN RMS ~AXIMUM ~INI"U~ 
TAp "-F=ES Sl~M~ FC:;E~5I.;PE PPE5SURF FPE~SURE UP PRESSURE PRESSURE PRESSURE PRESSURE' 

I\IU~8~R COEFFYC'TEI\ T (r.EFFTCIF~T cnEFF JC IF.I\'T COEFF J C rENT NU"P.FH Ct'lEFFTCIENT CCEFFtCIENT COEFFICIENT COEFFICIfNT , -.7,fa .'07 -.2'1.- -] .03fi 31: -.!i54 .080 -.266 -.825 , ';'.737 ."se -.~47 -1.096 3f.- -.638 .095 -.334 -1.139 
~ -.47':1 .101 -.12t. -.868 37 -.588 .084 -.326 -.969 
4 -.54' .oeo -.2'1+0 -.fl47 3~ -.S81 .092 -.252 -.988 
~ -.7S1 .;'77 -.488 -].044 3C; -.528 .102 - .171 -1.1)46 
~ -.7('\~ ."69 -.482 -. ens 40 -.493 .104 -.104 -.94" 
7 -.64~ .r~" -.£e2 -.983 4, -.443 .n99 -.041 -.939 
e -.415 .t:13 .n12 -.773 4' -.538 .131 - .191 -1.057 
9 -.67' .n76 -.:?E2 -.C;S~ 4~ -.466 .113 .026 -1.034 

1;' -.~73 .067 -.41A -.P9A 44 -.551 .124 -.134 -1.178 
11 -.6i111 .~8~ -.257 -.99S 45 -.563 .115 -.256 -1.239 
12 -.\Al .113 • i?71ol -.~S!=i 41- -.C:;26 .090 -.288 -.942 
13 -.6~~ ."49 -.47(;1 -.~37 47 -.470 .062 -.255 -.729 
14 -.544 .(,63 -.:14 -.S4Q 4F1 -.484 .01S0 -.291 -.Eo73 
11: .... 704 .n~ -.401 -1.182 49 -.473 .045 -.324 -.614 ..... 
H -.S?i' .,34 -.:99 "'1.472 5" -.480 .045 -.334 -.639 00 ..... 
1'7 .11 Po .09'5 .497 -.191 51 -.464 .046 -.303 -.624 
1~ .33" .n99 .1'33 .(117 5i' -.491 .056 -.295 -.723 
Ie; .241:: .fle4 .~12 -.019 !!'2 -.553 .067 -.364 -.8415 
20 .174 .,,73 .413 -.OSe 54 -.1l54 .136 -.220 -1.249 
21 .20~ .06Q .4 .. 6 -.0}6 51: -.939 .168 -.491 -1.620 
22 .136 .nfl3 .:26 -.072 5~ .134 .098 .440 -.208 
23 .07<1 .(l81 .~10 -.202 5'7 .~oo .086 .580 .014 
24 .... 031 .'08 .~7" .... 417 ~~ .ilS4 .077 .457 -.0:31 
2c; .~r:;c:; .11 0 .702 -.011 SQ .~OO .074 .5] 2 .038 
2~ .486 .108 .e21 .1ltA l:o .217 .078 .439 -.04\ 
27 .53.:; .109 .~9~ .147 61 .176 .100 .448 -.166 
2e .424 .'0& .149 .071 ~i? .027 .132 .384 -.395 
29 .4~~ .n92 .736 .lS9 l:~ .363 .128 .806 -.n16 
3n -347 .(\92 .l:)7 -·039 ~4 .534 ·119 .9"7 .205 
31 .24q .;'~f; .!:: 1k -.104 61: .597 .126 .949 .214 
32 .OSI' .r.7~ .~69 -.233 l:~ .542 .114 .854 .162 
33 -.If'll: .,,90 .H4 -.468 67 .'588 .101 .859 .245 
34 -.725 .129 ... 2t!1 -1.149 l:~ .467 .10~ .813 .140 



Wt~D E~GINEERI~G STUDY OF TME RENAISSANCE CENTER 
uNIFOR~ UPSTRE.M ROUAHNESS 

nliTER BUIL.DING 
~I~C DIRECTION cO 

PRESSURE .-EAN R.-S MAX I,"UM MII\JMUM PRESSURE MEAN RMS ~AXI"UM MINI~U" 

TAP PRESSURE PRE!I;SUPE PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESS URI=' 
NU~8ER COEFFICtEI\T COEFFICIENT COEFFICIENT COEFFICIE,..T NUMBE'R CnEFFICIENT CCEI='FICIENT CnEFFIClEI\T COEFFICIENT 

69 .358 .~97 .669 .030 103 .555 .108 .8R7 .289 
7;' .123 .n89 .419 -.177 104 .494 .105 .813 .169 
7, -.16n .104 .2@9 -.46A 1O~ .453 .105 .780 • lit 4 
7'2 -.643 .,33 -.330 -1.164 106 .402 .101 .7S0 .106 
7~ -.61n .126 -.295 -].128 107 .468 .093 .791 .199 
74 -.593 .Jl7 -.212 -1.065 lOll .439 .104 .771:t .092 
75 -.554 .;39 .n14 -1.168 109 .511 .151 1.116 .104 
1~ -.543 .150 -.029 -1.397 11n .110 .157 .604 -.590 
77 -.516 .136 -·040 -1.183 111 -.855 .218 -.258 -1.929 
78 -.493 .111 -.114 -).005 11i.' -.830 .193 -.441 -2.089 
19 -.462 .;!93 -.152 -.886 113 -.745 .136 -.393 -1.449 
8~ -.5"~ .;;84 -.219 -.868 116 -.e04 .125 -.496 -1.398 
81 -.45A .,,63 -.230 -.703 lls -.613 .101 -.317 -1.060 
e~ -.45n .;;56 -.259 -.628 116 -.644 .108 -.310 -1.178 
83 -.42i1 .i\51 -.241 -.628 117 -.632 .109 -.293 -1.154 
84 -.42A .n49 -.206 -.621 11A -.630 .125 -.085 -1.36'5 ..... 

co 

8~ -.414 .1'146 -.212 -.615 11«; -.569 .132 - .l!S4 -1.205 
N 

8,. -.41" ·046 -·210 -.60~ 120 -.546 ·143 -.029 -1.193 
87 -.45n .n51 -·249 -.628 121 -.1514 .146 -.031 -1.132 
88 -.458 .;;60 -.272 -.789 122 -.485 .127 -.077 -1.061 
89 -.627 .114 -.351 -1.220 12~ -.448 .095 -.159 -.880 
9;; -.715 .,39 -.)41 -1.287 124 -.486 .n95 -.145 -.924 
91 • ft 27 .103 .444 -.263 12e -.411 .069 -.154 -.706 
92 .3n /l .n85 .660 .02r; 12~ -.~90 .057 -.211 -.!81 
93 .252 ."79 .552 .(103 127 -.153 .045 -.202 -.526 
94 .211 .;;73 .472 -.023 129 -.362 .046 -.138 -.555 
9~ .255 .;;75 .534 -.065 12Q -.350 .045 -.147 -.547 
9~ .2"~ .nBn .44n -.075 131'1 -0.000 -0.000 -0.000 -0.000 
97 .14A .106 .459 -.219 13-1 -.l43 .1)39 -.217 -.491 
9,:1 .001 .138 .427 -.493 131 -.391 .043 -.231 -.587 
9Cil .324 .131 .712 -.069 133 -.447 .051 -.30S -.894 

100 .459 .127 .821 .053 134 -.455 • 054 -.294 -.853 
, 01 .508 .137 .864 .133 13!; -.729 .110 -.441 -1.207 
102 .493 .120 .851 .117 136 .,,78 .103 .377 -.353 



WI~D E~GTNEERI~G ST~OV OF THE RFNAISSANCE CENTER 
uNIFoRM UPSTREAM ROUMiNESS 

OlTER eUIL.DI~G 
wINt DIRECTION =0 

PRESSUf,JE f/E'At-l R~S MAXT~UM MTl\tMLJM PRESSURE MEAN RMS tJAXIMUM MINJ.f'UM 
TAP FPESSIJRE FRE~SUPE PRESSLJR" PRESSURE TJp PRESSURE PpESSURE PRESSURE P~ESSUR' 

NUlIoItiER CCEFFICTE~l COEFFTCIEt-:T COEFFICIENT COEFFICIEf\T NUMAER enEFFICIENT CCEFFtCIENT Ct'lEFFICIE .... T COEFFICIENT 
1.31 .2n4 .;'19 .538 ·.038 171 -.351 .034 -.232 -.473 
13~ .161 .n12 .430 ... 098 172 -.353 .035 -.221 -.476 
'39 .213 .n14 .460 ... 130 173 -.505 .040 -.394 -.641 
14" .111\ .092 .:89 ... 292 174 -.404 .046 ... 2,51 -.756 
hl .042 .123 .403 ".368 171] -.477 .041 -.328 -.921 
l4t2 -.(lqr.:; .144 .406 -.~O9 11~ -.617 .091 -.3<H -1.011 
14~ .ten .142 .e27 -.221 177 -.137 .096 .1~0 -.791 
\4+4 .35'" .l21 .813 .048 17~ .098 .0Bo .351 -.228 
145 .39t:; ,138 .e92 -.015 17<; .t'l33 .096 .310 -.290 
14~ .42&:; .119 .e31 .090 leo .335 .082 .67~ .110 
147 .5n" .109 .en .226 tel .423 .081 .789 .206 
h~ .4?1 .103 .791 .171') 1e~ .404 .09:! .844 .169 
149 .4n: ,103 .766 .172 IS3 ., 25 .155 .710 -.312 
IS;' .38r.:; .100 .713 .167 184 -o.noo -0.000 -0.000 -0.000 
15) .-5<; .n99 .e3E! .226 lac -1.091 .279 -.543 -2.195 ..... 

co 
IS? .448 .124 .900 .093 186 -.821 .211 -.412 -2.194 w 

153 .,42 .,58 .715 -.357 187 -.A22 .156 -.380 -1.736 
154 -.887 .,-o9 -.~55 -'.873 18~ -.1SE! -1.53 -.110 -1.464 
155 -.7~4 .1 eo -.:71 -1.795 18C! -0.000 -0.000 -0.000 "'0.000 
1S6 ... 12 ' .1:31 -.341 -1.785 l<;n -.437 .198 .380 -1.105 
lS1 -.66, ,un ".!53 -'.058 19) -a.noo -n.Ooo -0.000 "0.000 
IS8 -.6C;9 .116 -.363 -1.273 192 -0.000 -n.ooo -0.000 -0.000 
159 -.644 .111 -.354 -1.199 19'3 .... 425 .070 ..... 089 -.706 
Ie;; -.6'~ .11i? -.274 -1.134 194 -.r;l'S .077 -.1~1 -.840 
H'1 -.5"6 .110 -.122 -\.1'132 1<;; -0.000 -0.000 -0.000 -0.000 
)62 .... 531 .106 ... 137 -1.083 19~ -.452 .061 -.239 -.741 
16-, .... Sc')!' .101 -.099 -1.090 191 -.492 .o5~ ... 3f~ -.732 
1.64 -.458 .il8S -.164 -.992 19P .... 472 .051 -.303 -.668 
H:= ... 411 .n72 -.154 -1.0l1 199 -.369 .041 -.244 -.532 
166 -.427 .;;66 -.215 -.e31 200 -.e:;}1 .045 -.37~ -.682 
167 ·.39t; .n;3 -.249 -.620 201 -.399 .042 -.2159 -.541 
16p -.38R .04 7 -.251 -.606 20ll -.358 .034 -.24~ ".481 
16~ -.364 .1'41 -.188 -.495 203 -.447 .040 -.343 -.594 
17(\ ·.3~C) .,,38 -.206 -.489 ~04 -.430 .040 -.325 -.569 



~tND E~GINEERI~6 SlUDY ~F THE R~NAISSANCE CENTER 
II"'IFQj.:/"'l,PSTREAM ROlH!!HNESS 

OLTER ~lJILDI""G 
v-INCDIRECTIO .... ~O 

PRES5UQE "'EI\~ R",S ~A)CIMUM "'.I~I"'UM PRESsURE MEAN RMS MAXIMUM MINI~UM 
TjC, H;E5SlII=F FREcSLFF PPE~5URF PRESSURE' TAp PRESSURE PRESSURE PRESSURE PRESSURE 

tliU"'IoOFR CctFFTCTH T Crt:FFTCTFt-r cnEFFtCIFNT CCEFFICIE~T .... U~BFR CnEFFTCIENT CCEFFICIENT COE'FFICIF~T COEFFICIFNT 
... 551 .,..9C: -.192 ... C;70 31: -.565 .082 -.3n4 -.A67 

!= -.51f ,('99 -.Ub -.900 36 -.584 .092 -.318 - .• 920 
~ -.3e" .n80 -.126 -.732 37 -.~60 .086 -.290 -.836 
4 -.56? ,r8S -.222 -.e20 3~ -.!58 .097 -.199 -1.005 
c: -.~FlI: • iifH.~ ... ~49 -.957 39 -.497 .111 -.128 -1.014 
I: -.S7~ ."73 -.!29 -.ell 4n -.435 .115 -.060 -.924 
7 -.""9 .1'183 -.~25 -.tl63 4, -.391 .113 .031 -.9715 
~ -.3Q2 .~04 .071 -.eoe 42 -.605 .160 -.182 -1.377 
C? -.f!°1 .;"77 -.~54 -.997 4, -.484 .122 -.084 -l.13n 

1 ;. _.c:;r;:I .;'6'" -.2e5 -.747 44 -.579 .128 -.189 -1.083 
11 -.56'1 ."72 ".~17 -.e15 4- -.!81 .114 -.254 -1.127 
12 -.ln~ .,13 .:?O7 ... !;21 4to -.538 .094 -.234 -1.029 
13 -.~II" .;;136 -.407 -.1302 47 -.485 • 066 -.288 -.192 
14 -.4#;'1 .;;{:I+ - .269 ... e!:3 48 -.476 .054 -.294 -.750 
l~ -.SAC:; .1198 -.:26 -1.eS7 4c; -.468 .048 -.294 -.642 .... 
I" -.E:2~ .101 -.e55 -1.020 50 -.474 .048 -.307 -.623 co 

.j:>o 

11 .2?r. ."98 .~3n - .163 51 -.456 .050 -.290 -.641 
lP .37C:; .,1'13 .711 -.004 5? -.426 .053 -.261 -.661 
Ie; .3"'~ .(190 .~7~ -.038 5~ -.1503 .068 -.Z8b -.878 
2;' .259 .ne2 .492 -.tl57 54 -.570 .124 -.234 -le163 
21 .314 .;'Bl .551 .n~5 55 -.739 .131 -.424 -1.389 
2~ .26Q .,..Pl .5lfl .007 56 .~49 .107 .565 -.169 
23 .261 .092 .55~ -.~31 57 .393 .101 .703 .102 
24 .2:-: .112 .591 - .123 51? .357 .n93 .658 • ()9n 
2C: .531:; .1 1 E: .e94 .154 59 .422 .093 .713 .156 
2E: .S5~ .119 .eeb .054 6n .376 .094 .70!; .124 
21 .51" .121 .e70 .03Q 61 .379 .107 .757 .047 
2e .261 .,n6 .596 -.237 6~ .319 .1l1 .726 -.lOS 
2q .35" .('@8 .~25 .n04 63 .581 .128 .951 .211 
3;- .241 .;'76 .5tl~ .007 64 .597 .114 .976 .269 
31 .14:: .~11 .40(1 ... 122 6c; .568 .121 .936 .194 
32 -.(3) .n65 .e16 -.26C:; 66 .362 .129 .720 -.099 
33 -.21C:; .~7S .003 -.587 67 .464 .100 .770 .139 
34 -.~Q" .108 -.:315 -1.137 611 .337 .085 .646 .096 



Wr~D E~~T~EFRT~G STUDY OF T~E RFNAISSANCE CENTER 
uNIFCRW UPSTREAM RO~~HNESS 

I"lI.TER ~l.:ILOIl\G 
v.lt-;C OI~ECTlO" loO 

PRESSURE IVEAt\. ~t.'S ~4J( T~UW f"-,I\If;,UM PRESSURE MEAN R~S 'MAXIMUM MINI,r;UM 
UP F'j;ESS\)~F r:IorEC5Lf:F PRESSURe' F'RESSUH~ UP .PRESSURE PRESSURE PRESSURE PlliESSURF 

NUWt3F:R CCEFFH"Tf,d (rt~FF TC In T COeFFICIEtxT CCt:FFICIEf\T ~u""eFR C("EFFICIENT CCEr:FICIENT C()EFFICiEI\T COEFFICIENT 
6Q .22- .n77 .4C'f6 -.011 101 .491 .101 .e24 .213 
1(. -.rl'q .f\7~ .2'l8 .... 23s 104 .409 .089 .701 .18" 
11 -.2~J .(\9~ .t"3Q ·.C:S9 lOr; .365 .086 .639 .133 
1':' -.6::!3 .1!1iO ".212 -,.312 10l! .:'327 .082 .575 .121 
71 -.fOli? .' 44 -.24] -1-208 107 .412 .082 .647 .193 
74 -.5~P .117 -.213 -1.101 10e .406 .094 .739 .107 
7r:. ... !:t2 ., 4S .1!:9 -'.3015 109 .507 .159 .985 .012 
1f -.4R(- .138 .007 -1.18r 111' .005 .139 .490 -.462 
71 -.47',) .123 -.t!4 -1.075 111 -.677 .175 -.291 -1.613 
7fJ ... 4151 _,,99 -.ne9 ... S82 112 -.616 .126 -.319 -1.223 
7<; -.44'1 .l'Iee -.129 -.Fl77 113 -.566 .103 -.292 -1.139 
«:I; ... 461 .(177 -.213 ... 171:, llA -.619 .093 -.343 -1.031 
e, -.437 .ot:-l -.214. -.f:79 11;; -.537 ,086 -.309 -.955 
(j? ·.43~ .('56 -.213 -.627 116 -.556 .093 -.315 -1.015 
e~ -.416 .n5S -·213 ... ~06 11" -,$57 .097 -.216 -1.060 .... 
e4 -.4'~ .(I~J -.iHlI -.591 1l~ -.570 .112 ·.275 -1.351 00 

VI 

ec; -.4IH .050 -.2114 -.574 llq -.533 .121 -.173 -1,312 
e~ ... 4'~ .('50 -.217 ... 583 12 n -.S10 .125 -.045 -1.077 
87 ... 4 nco .1\49 -.239 ".598 )2\ -.498 .136 .047 -1.058 
8e -.421 .;'63 -.249 -.783 122 -,461 .113 -.092 -1,056 
89 ".57Q ., 26 -.25~ -'.214 12~ -,435 .086 -.143 -.989 
9f' -.581 .,41 -.250 -1.119 124 -.465 .088 -.158 -.S47 
91 .121:5 .102 .496 213 12~ -.38Q .066 -.133 -.759 
9? .40'" ,';95 .737 .120 12~ -.367 .053 -.165 -.554 
9'1 .35'1 _,,8e .EJS .)08 121 -.345 .045 -.156 -,495 
94 .32" ,f'83 .517 .080 12~ -,345 .046 -.148 -.517 
9c: .313f .;'83 .~55 .126 12C; -.344 .044 -.183 -.512 
'If .3?P .090 .f42 .076 130 -.351 .044 -.183 -.532 
97 .317 .106 .~SA -,048 131 -.331 .044 -.175 -.488 
'It.! .?4Cil .'34 .Hfl -.307 13' -.324 .042 -.179 -.5l4 
99 _4q~ .131 .911 -.002 133 -.392 .052 -.230 -.736 

100 .541:, .118 .922 .198 134 -.403 .056 -.249 -.692 
101 .!==34 ., \ '1 .@9S .244 lJc -.S71 .093 -.296 -1.005 
102 .40('1 .,26 .e13 -.074 136 .157 .095 .512 -.127 



WINO ENGINEERING STUOY OF THE PENAISSANCE CENTER 
UNIFORM UPSTREAM ROUr-HNESS 

Ot,;TER 9UIL.OING 
\Ii INC OIRECTIOt.l ~O 

PRESSURE ~EAN R.,S MAXIMUM Mtf\IMUM PRESSURE MEAN RMS tlAXIMUM ftiNIffUM 
TAP t-RESSIJRE FREfSSlJPE PRESSURE PRESSURE TAP PRESSURE PRESSURE PPESSURE PJ4ESSURF 

""Utl'~FR COEFFIt:TEr-.T CCEFFICIEt..<T CnEFFICIF.NT COEFFICIt:f\T t.lUMBER Ct'lEFFICIENT COEFFICIENT COEFFI(:lEt-.T COEFFICIENT 
137 .2~'1 .n84 .587 .068 171 -.331 .036 -.206 -.456 
13@ .2S~ .n19 .551 .059 17~ .... 331 .036 -.216 -.461 
139 .3r. 1 .n81 .~22 .104 113 -.444 .044 -.311 -.610 
14i\ .26P .n82 .510 .011 174 -.343 .041 -.188 -.556 
141 .21:;3 .100 .536 -.(116 17'! -.414 .051 ".256 -.176 
142 .1~4 .131 .'S33 -.231 11" -.514 .092 -.216 -.881 
14~ .41? .121 .lliS .074 117 -."3S .085 .259 -.386 
144 .4". .I1~ .791 .146 17p .;33 .077 .513 -.068 
145 .44~ .117 .el0 .139 179 .206 .098 .537 -.016 
14" .3C)1 .113 .177 -.017 leo .;57 .084 .688 .123 
!It 7 .483 .n97 .e21 .228 tel .422 .078 .143 .23C) 
I4e .41" .';<11 .739 .149 let' .403 .106 ."777 .153 
J.4Q .3Q, .~96 .740 .132 1e~ ."3" .140 .457 -.406 
151'\ .375 .';93 .716 .119 te4 -0.000 -0.000 -0.000 -0.000 
151 .45t- .;'94 .781 .192 18e: -.824 .225 -.410 -2.093 ..... 
151' .3Q7 .122 .908 .078 lefll -.613 .155 -.278 -1.460 00 

0-

153 .C6'" .138 .560 -.373 U1 -.642 .12C) -.35t.t -1.248 
154 -.7Q4 .189 -.299 -).161 U~ -.622 .136 .018 -1.294 
15~ -.555 .139 -.215 -t.453 lee; .. o.noo -0.000 -0.000 "0.000 
15~ -.574 .105 -.263 "'1.130 19('1 .... 506 .161 .114 -1.133 
151 -.533 .n87 -.273 ... 893 191 -0.1)00 -0.000 -0.000 -0.000 
158 -.5S:1 .113 -.:U2 -1.2015 191' -0.000 -0.000 -0.000 -0.000 
159 -.58n .109 -.291 -1.130 193 -.413 .074 -.155 ".690 
1";" -.511\ .l09 -.171 -1.107 196 -.470 .071 -.1158 -.183 
161 -.535 .101 -.14? ·.910 19.:; -0.000 -0.000 -0.000 -0.000 
ltIiI ".507 .096 -.152 -,931 196 -.311 .056 -.205 -.594 
163 -.4C)3 .'00 -.176 -,C)l] 197 -.430 .052 -.289 -.685 
164 -.44A .n80 -.200 -.988 19~ -.409 .050 -.191 -.SSC) 
165 -.411'1 .;;65 -.169 -.922 199 -.341 .043 -.221 -.544 
166 -.418 .065 -.197 -.762 200 -.446 .045 -.308 -.616 
161 .... 386 .('155 -.214 -.~8c) '-01 -.33? .04~ -.178 -.483 
16{: -.37Ci .048 -.176 ".650 201 -.341 .038 -.213 -.493 
J69 -.34C; .i'41 .... 199 ... 495 20; ".388 .040 -.21i7 -.544 
11;' -.33A .n38 -.196 ·.476 204 -.312 .041 -.217 -.522 



WIND ENGI~E~RING STUDY OF TME RENAISSANCE CENTER 
uNTFORM UPSTREAM ROUr,HNESS 

Ol,;TER eUILDING 
wINC DIHECTION 10 

PRESSURE "'EA~ Rt.'S MAXI"'U'" ~t"'I"'UM PRESSURE MEAN RMS ~A)(IMUM MINI~UM 

TAP PJ::ES!H'RE PRE~Sl,;PE PRESSURF PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUR!, 
I\:U"'SF.R COEFFtC'TE~T cotFFrctE~T COEFFICIENT COEFFICle:~T NUt.tBER COEFFICIENT COEFFICIENT COEFFICIEt\T COEFFICIENT 

1 -r;.oo" -C.nOO -0.000 -{'.(lOO 35 ... 536 .085 -.243 -.847 , -0.01'(\ -0.000 "'0.000 -0.000 36 -.CS27 .091 -.216 -.921 
:-:t "1'.00" -o.nOO -0.000 "0.000 31 -.1528 .097 ·.199 -.930 
4 -1'1,0(\1'\ -II,nOO -o.noo "0.(l00 3~ -,496 .109 ... 122 -.97!; 
c:: -{'I .. ooo -0,000 -0.000 -0.000 3ea -.385 .118 .162 -.8:31 
F: "(1.01)'" -(l.001) "0.000 -0.1)00 4(\ -.'107 .116 .105 -.A03 
1 -".OOf'l -o.nOO -0·000 ·0.000 41 -.::100 .145 .t62 -.ea88 
p -O,O(l(\ -0,000 "0.000 -0.000 42 .... 749 .179 -.148 -1.491 
9 -('1.00" -41.000 -0.000 -0.000 4'3 -.r;63 .166 -.045 -1.309 

1;; "'0. ('10 {'I ·0.000 -0.000 -0.000 44 -.11547 .132 -.101 -1.510 
11 -0.000 ·0.1'100 -0.000 -0.000 45 .... S18 .109 -.219 -1.513 
Ii' -".00" -(J.OOO -0.000 -0.000 46 -.&;00 .093 -.222 -.978 
1~ -n.oon -n.noO -0.000 -0.001) 47 -.469 .078 -.243 -.988 
1i1. -n.oon -0.000 "'0.000 -0.000 4F! -.460 .066 -,243 -.921 
IS -n.onn ·o.nOo -0.000 -0.000 4ea -.449 .054 -.289 -.822 ;-< 

1~ -n.non -0.000 -0.000 -0.000 !!in -.450 .052 -.261 -.678 00 
"-.l 

17 -~.onn -0.1'100 ·0.00.0 -".000 51 -,435 .056 ·.27j -.635 
1~ .43~ .102 .769 .n19 !~ -0.000 -0.000 -0.000 -0.000 
1e; .38&; _093 .704 .048 C;~ -o.noo ·o.noo -0.000 -0.000 
2F .351 .lise .Eo34 .030 54 -0.000 -()eooo -0.000 -0.000 
21 .429 ,ile9 .~9B .099 55 -o.nOo -n.ooo -0.000 -0.000 
22 .387 .~93 .~S6 0.000 56 -o.noo -1).000 -0.000 -0.000 
~3 .414 .10~ .701 -.005 57 .466 .097 .783 .207 
24 .4'~ .111 .783 .005 '5f:! .442 .093 .741 .193 
2"" .604 .115 .ea3S .131 5<; .S22 .094 .e31 .272 
2,.. .543 .108 .e65 .188 61'1 .487 .106 .790 .156 
27 .351 .104 .708 .003 61 .1511 .111 .834 .166 
2P .04; .f\98 .342 -.277 6i' .S05 .131 .8e4 .042 
2c; .1 ea4 .('76 .440 ... 043 63 .~56 .123 • 995 .27 • 
31' 0131') .(167 .~48 ... 123 64 .r:;8e -111 .927 .21e 
31 .(\411 .(160 .277 .... 135 ~s .433 .109 .803 .062 
32 -,nQ9 _,,152 .081 ... 281 6~ .106 .129 .482 -.439 
31 -.285 .~5e -.098 -.489 67 .~OS .088 .5<;6 ·.l)2~ 

34 -.S~1 ,n88 -.265 -.828 6f1 .235 .076 .473 -.005 



WI~D ENGtNEfRt~G STUOV OF TME R~NAISSANCE CENTER 
uNtFOR~ UPSTREAM ROUAMNESS 

OI.TER'SUIL.OING 
w INC OIRECTIOtli 70 

PRESSURE IIIEAN H~S MAXIMUM MIf\IMUM PRES~URE MEAN RMS MAXIMUM MINI"UM 
TAp "j:;ESSUM~ FRE~SliRF PRESSURE PRESSURE TAp PRESSURE PRESSURE PRESSURE PAESSURF. 

I\JU~HF'R COEFFICTEt--T COeFFTCIEt-T COEFFICIENT COEFFICIEf\T ~UMBER CnEFFICIENT CCEFFICIENT CnEFFICIENT COEFFICIF.NT 
be: .l2f .n,H .334 -.076 10'3 .376 .09(, .700 .026 
1r. -.090 .C60 .140 -.309 104 .]it4 .077 .62b .121 
71 -.327 .(170 -.089 -.554 105 .'no .07) .563 .lor; 
1-; -.E:lC:; .143 -.280 -1.314 10~ .290 .069 .543 .094 
1~ -.56? .123 -.135 -1.052 107 .'391 .06A .621 .186 
74 ... 4QI:; .12c; .011 -1.146 lo~ .:379 .090 .688 .073 
715 -.41A .142 .n06 -1.21F1 109 -0.000 -0.000 -0.000 -0.000 
7~ -.413 .125 .054 -1.146 110 -0.000 -0.000 -0.000 -0.000 
17 -.399 .101 -.064 -.998 11] -0.000 -0.000 -0.000 -0.000 
1~ -.39/'1 .n80 -.127 -.'-'24 112 -0.000 -0.000 -0.000 -0.000 
79 -.l?? .i'63 -.169 -.594 11~ -0.000 -n.oOo -0.000 -0.000 
ail -.3A7 .1"169 -.124 -.~87 114 -0.000 -0.000 -0.000 -0.000 
81 -.374 .062 -.142 -.645 lie; -.428 .068 -.263 -.715 
at! -.384 .061 -.149 -.672 11~ -.440 .072 -.264 -.729 
a., -.37? .058 -.190 .... 647 117 -.443 .075 -.212 -.805 ..... 
84 - .:371i .056 -.145 -.627 11~ -.451 .OB3 -.2C;0 -.792 00 

00 

85 -.374 ."52 -.le9 -.581 119 -.454 .092 -.181 -.98S 
8~ -.37Q .r~3 ".215 -.~oo 12" -.456 .09" -.151 -.988 
~7 -11.1')(11'1 -n,nOO -0.000 -0.000 121 -.466 .102 -.134 -.900 

"8 -1"I.00t'! -c.noO -0.000 -n.ooo 122 -.429 .oB4 -.11'1 -.185 
Be; -n.oon -c.nOO -o.{lOO -0.000 12'J -. :3'71 .066 -.154 -.665 
9;; -n.ooo -n.oOO -0.000 -0.000 124 -.'HI3 .074 -.171 -.667 
91 -n.Ol)o -0.000 -0.000 -0.000 125 -.,,24 .057 -.132 -.553 
~~ .44P .1011 .868 .135 12~ -.317 .04e; -.llli -.506 
',;'1 .4012 .n97 .795 .113 127 -.309 .n44 -.142 -.458 
~4 .384 ."93 .763 .113 1212 -.:H6 .047 -.138 -.547 
C;Cj .46? .n9f:i .821 .200 li~q -.318 .045 -.118 -.503 
9Fo .434 .101 .721 .174 130 -,325 .041 -.112 -.52'5 
97 .44P .,12 .758 .142 13l -.30B .046 -.lS8 -.461 
9p .43~ .,28 .188 .n05 132 -0.000 "'0.000 -0.000 -0.000 
9'1 .SSI'. .121 .943 .264 13~ -0.(100 -n.OOO -0.000 -0.000 

100 .S3~ .113 .S67 .238 134 -0.000 -0.000 -0.000 -0.000 
1(11 .4le; .114 .P.62 .133 13!5 -0.000 -0.000 -n.ooo -0.000 
10' .2?iI .l37 .~17 -.250 136 -0.1'100 -n.OOo -0.000 -0.000 



WINO ENGINEERING STUDY OF THE R~NAISSANCE CENTER 
UNIFORM ~PSTREAM ROU~HNESS 

OI,;TER j:lLJILOING 
WINe DIRECTION 10 

PRE.SSURf ~EAr..' R.,S MAXIMUM MI"IMUM PRESSURE MEAN RMS MAXIMUM M IN It-'UM 
TAp FJ:fE5SlIRE FREcSLPE PRESSURI=' PRESSuRE TAp PRESSURE PRESSURE PRESSURE PRESSURE 

f\lUPl8f~ COEFFICTEt-.T COEFFICIEII.,T C('lEI='FICIENT coEFFICIEf\T NUM~~R CnEFF!CIENT CCEFfICIENT COEFFIt.:lENT COEFFICIENT 
137 .336 .f'95 .648 .065 171 -.298 .036 -.171 -.449 
13,:1 .313 .~92 .~23 .061 17~ -.303 .038 -.1~9 -.468 
139 .39;; .;'95 .711 .134 173 -0.000 -(l.ooo -0.000 -0.000 
14;; .3~~ .n93 .~74 .11~ 174 -0.000 -0.000 -0.000 -0.000 
HI .357 .104 .710 .1')40 l7s:; ·0.000 -0.000 -0.000 -0.000 
14? .333 .124 .755 -.('96 176 -0.000 -0.00(l -0.000 -0.000 
l4'!! .497 .114 .e61 .17t') 177 -o.noo -0.000 -0.000 -0.000 
144 .475 .110 .e7S .214 17A .293 .075 .540 .052 
l4e .4le; .116 .837 .127 179 .286 .093 .5R4 .n17 
14(- .27? .;32 .~52 -.194 18n .328 .087 .654 .089 
147 .41\15 .Ull .746 .n81 U1 .397 .076 .681 .216 
14~ .32" .,,74 .576 .n80 182 -0.000 -0.000 -0.000 -0.000 
a9 .31'" .;;72 .561'1 .11a le~ -0.000 -0.000 -0.000 -0.000 
1"-_r .311 .~71 .551 .129 184 -0.000 -0.000 -0.000 -0.000 
151 .399 .(-74 .~52 .213 le5 -0.1'100 -0.000 -0.000 -0.000 
152 ·".o(\n -0.601'1 -1'1.000 -0.000 186 -o.noo -0.000 -0.000 -0.00(l .... 

00 

15; -n.onn -(l.ooo -0.000 "0.000 le7 "0.000 -1'1.000 -0.000 -0.000 \0 

15. -tl.on(\ -a.tlOO -1'1.1'100 -0.1'100 18P -o.noo -0.000 -0.000 -0.000 
155 -(1.00(\ -o.tlOO -0.000 -1'1.000 leq -O.noo -1'1.000 -0.000 -0.000 
15~ -n.Oon -0.';00 -0.000 -0.000 190 -.476 .123 .014 -.97, 
157 -11.1'10;' ·1'1.1'101'1 -0.000 -1'1.001'1 191 -0.000 -1'1.000 -0.000 -0.000 
15p. -.46' .n93 -.156 -.996 19~ -O.nOo -0.000 -0.000 -0.000 
159 -.465 .;;92 -.148 -.864 193 -,380 .073 -.145 -.780 
16~ -.469 .tl90 -.156 ... 914 194 "0.1'100 -thOOO -0.000 ·0.000 
Hn -.444 .n79 -.202 -.761 19C; -0.(100 -0.000 -0.000 -0.000 
162 -.431 .;:,4 -.169 -.732 19~ -0.000 -0.000 -0.000 -0.000 
16, -.43<1 .;'81 -.145 -.766 197 -0.000 -0.000 -0.000 -0.000 
164 -.",n4 .;'67 -.108 -.662 198 -0.000 -0.000 -0.000 -0.000 
16.:; -,;69 .1\55 -.ltlE! -,62R 199 -.301 .042 -.151 -.456 
16f -.:37f1 .1'160 -.168 -.631 ?on -0.1'100 -0.000 -0.000 -0.000 
167 ".:!,?c;I .n49 -.C077 -.1556 i1'Ol -0.000 -0.000 -0.000 -0.000 
168 -.32- ,;;43 -.181 •• 475 20i' -.301 .040 ·.1~3 -.479 
16Q •• ~nl'l ."39 -.165 -.458 20'3 -0.000 ·0.000 -0.000 -0.000 
17i' -.29q .037 -.173 -.431 204 -0.000 ... ".000 -0.000 -0.000 



wT~O E~Gt~EE~t~G ~lYOY OF T~E ~fNAISSANCE CENTER 
1~\'IiIFr.f:I"" yPS1RE,M ROlJf.HNESS 

OLTER BUILOI~G 
wlt\C OIHECTIOIIi IlO 

PRESSU~E tvEAr.. f.l~S MAX TfoIU ... ."t~IJ4UJ4 PRES!'UAE MEAN RMS "A)(IJ4UM '-INI"U'-
TAp "'"ESSIH~~ pr;:F.cSlJl:f' P~ESSUR~ PRESSURE T." PRESSURE PRESSURE PRESSURE PRESSUR' 

NU"'\:1FR COE FF Ir T fl'. T ("(':E.I" F TC In T cot.FFlCIF.I\:T COEFFICIEf\T NUN&FR Ct"EFFtCIENT CeEFFtCIENT CnEFFICIENT COEFFICIENT , 
".~'FI -"Pl ·-c(17 -,@?'4 3~ -,492 ,08] -,1]0 -,76] 

2 -.442 .n7S -.155 -.68a 36 -.499 .09] -,149 -,822 
~ ",4~1 ,fl92 -.1a9 -.9]9 31 -.4a5 .098 -.146 -,928 
4 38 -.]90 .101 -.050 -,196 
5 -.5\5 .f'l9~ -.179 -.936 39 -,253 ,121 ,140 -.749 
~ -.41,~ .I'~e -.230 ... e25 4(\ -.]1] .164 ,163 -.945 
7 -.5"4 ."74 .... 27toi -.e7? 41 -.389 .118 .156 -1.108 
Fl -.437 .10Q -.(133 -,eSl 4';' -."35 .181 -,096 -1.426 
9 -.499 .n79 -.2Cll -.e23 4] -.504 .168 -.012 -1.456 

In •• 44~ ,('15£1 -.260 -.6Sa 44 -.458 ,125 -.112 -1.014 
11 -.464 .1'165 -,231 -.83(\ 45 -.441 .096 -.089 -.932 
I? ... :3 ,,~ • H'19 .cU4 -.726 4~ -.448 .083 -.137 -.896 
1~ ... 44 Q .i'l6Ci -.193 ·.77? 41 -.433 .066 -.157 -.756 
14 -_3~? .';7~ -.118 .. ,El6S IfP -,441 .060 -.210 -.712 
15 -.4"? ,(197 -.lA8 -.932 49 -.436 .056 -.226 -.719 I-' 

II- -.18F.l .114 .20n -,601 5" -.442 .056 -.255 -.644 10 
<::> 

17 .37!:l .,04 .770 .039 51 -.414 .056 -.216 -.641 
1p .464 ,102 .77P .113 5~ -.318 .016 -.058 -1.239 
1t; .4=" .100 .765 .091 S~ -.359 .086 -.022 -1.096 
2;' .42? • , 0(1 • 7~2 .oea 54 -.404 .120 -.092 -1.041 
21 .46P .102 .e03 .128 5!; 
22 .4I!JA _'00 .787 .144 Sf. 
23 .53~ .107 .P5fs .11n 57 .553 .111 .919 .152 
24 .54C: .113 .Pllq .164 58 .&;28 .110 .947 .157 
2= .~?Ci .11e .ees • J 21 5<; .592 .112 leOal .236 
2~ .4~H~ .105 .e22 .135 6n .587 .115 ,929 .271 
27 01 CiE' • , 10 .t'39 -.e44 61 .618 .122 .972 .293 
29 -.2le:; .121 .\65 -.678 6(0' .605 .126 .950 .265 
2<; -. (-2; .nCH .253 -.439 e:~ .598 .123 1.021 -.003 
3(1 .oo~ ,1154 .111 -.277 f:4 .523 .102 .9?9 .210 
31 -.f3P .1'146 .141 -.206 f:C: .243 .111 .664 -.091 
3~ ".1 ~6 ,1'142 .O()? -.325 66 -.111 .134 .308 -.640 
33 ... 314 ,n55 -.159 -.544 61 .013 .113 .366 -.286 
34 ".4'~ ,,,77 -.14ft ... 701 6P .n86 .016 .318 -.294 



WI~D E~GtNEFRING STUDY OF T~E RFNAISSANCE CENTER 
(INJFORt.A UPSTREAM ROU(:HNESS 

t'll.:TER ~UII..DING 
W It-IC fHHECT ION P.O 

PRESSUHE PlEA!'-. ~~S MltXlfoAl;M Mlt-YPIUM PRESSURE MEAN RMS MAXIMUM PlINIPlU" 
TAp F"c:;ESSI!RF: P~EC::St..PE PRESSURE FRESSU~E l,Ap PRESSURE PRESSURE PRESSURE PRESSURF 

NU" ... FR C('IEFFlr.TEt\T c:CEFFTCIE'NT Ct'lEFFICIE'NT COt::FFICIEf\lT NUM8FR C(lEFFICIENT CCEFFICIENT COEFFIcIEI\T COEFFICIENT 
oCl .n?" .nt=;7 .208 -.283 10~ .216 .110 .522 -.163 
7n ... 1 f.7 .nS5 .011 -.366 104 .238 .079 .502 -1.506 
11 -.3&;;3 .';76 -.102 -.f21 105 .239 .062 .469 .009 
7., -.S!l~ .118 -.216 -1.137 101- .230 .059 .440 ,O2~ 
1~ -.4'5? .n95 -,1)!2 -.e73 107 .325 .061 .513 .131 
74 _ • .:.r.q .1Of: -.104 -1.284 lOp .341 .086 .673 .107 
7': -.':I7'l .106 .056 ... 94~ 10ea • ~95 .124 .ACll .012 
1" -.377 .;iS8 -.110 -.896 110 -.101 .077 .2lb -,391 
17 -.367 .1'176 -.142 -.720 III ".420 .132 ··050 -1.105 
u~ -.3F!7 .r75 -.('176 -.741 11, -.324 .076 -.111 -.70S 
1'l -.3"~ .j'l78 -.079 -.772 113 -.308 .059 -.126 -.496 
~(l -.3&;;C; .(182 -.e74 -.784 114 -.~54 .059 -.0~6 -.585 
~1 -.3F-,. .';80 -.125 -.En 7 ll~ -.)55 .n61 -.165 -.594 
~~ ... :H:? .1'179 -.133 -.Ei92 11Ft -.368 .063 -.175 -.630 
ij':! -.36&;; .070 -.125 -.719 117 -.369 .063 -.188 -.637 .... 
t!4 -.3~A ."63 .oe4 -.624 11A -.383 .067 -.188 -.763 :£ 
t:!~ -.3C1'l .n60 -.090 -.749 llq -.369 .067 -.163 -.668 
~~ _.:?~C; .1'61 -.142 -.762 121'1 -.376 .069 -.06b -.694 
f:j7 -.J?" .(117 -.ll~ ·.S58 121 -.:)83 .019 -.016 -.6e9 
tie -t2'll .tl15 -.129 - •• 77 Uti -.348 .071 .026 -.661 
89 -.474 .,37 -.011 -1.360 12~ -.322 .064 -.073 -.598 
':;1' -.27'l .128 .147 ... 98(1 124 -.324 ,1)65 -.050 -.557 
91 .322 .117 .72<i1 -.019 12'5 -.321 .060 -.080 -.591 
9? .512 .105 .<;23 .216 12F- -.331 .1)54 ... 079 -.548 
'1., .4AA .,02 .@S4 .IBA 127 -.:319 .043 -.lS5 -.45'l 
94 .46? .101 .eS4 .1B9 12@ -.327 .041 -.155 -.512 
9= .5:':!fl .103 .<;29 .267 129 -.323 .048 -.1'57 -.488 
9,. .5:?C; .116 .886 .183 130 -.32<i1 .050 -.157 -.517 
97 .547 .123 .959 .211 131 -.316 .054 -.156 -.540 
':;~ .529 .126 .<;58 .069 U2 -0.000 -n.oOo -0.000 -o.oon 
1.)9 ·S4F! .118 .902 .211 13~ -0.000 -n.ooo -0.000 -0.000 

l!1(l .4'l7 .llO .86S .228 134 -0.000 -0.000 -0.000 -0.000 
101 .::!OA .112 .739 -.038 135 -0.000 -0.000 -0.000 -0.000 
10? .('11 ,,42 ,424 -.443 136 -0.000 -0.000 -0.000 -0.000 



WINO ENGINEERING STUDY OF TH~ ~£NAISSANCE CENTER 
UNIFORM UPSTREAM ROUGHNESS 

OUTER ~UILDING 
WINe DIRECTIO,.. pO 

PRESSURE flEA": R.,S MAXIMUM "'I~IMUM PREssUpE MF'AN RMS MAXIMUM MINI.,UJ-l 
TAp JOI1ESSIJRE' PRE~SUPE PRESSURJ:: PRESSURE TAP PRESSURE PRESSuRE PRESSURE PRES SURF 

NUMI:!ER COEFF UTE" T COEFFICIENT cnEFFIcrENT COEFFICIENT NUMPER C(lEFFTCIENT CCEFFrCtENT COEFFICIEIIIT COEFFICIE'NT 
137 .4i'3 .'07 .792 .123 171 -.288 .040 -.lS2 -.495 
13P .~q7 .,06 .781 .110 172 ... 292 .042 -.136 -.537 
139 .469 .109 .e57 .202 171 -.316 .087 -.018 -.963 
14;; .446 .t06 ·~07 .199 174 -.223 .095 .OS7 -.969 
]41 .4"5 .112 .e45 .199 17.; "0.000 -n.ooo -0.000 ·0.000 
,4., .44q .117 .e79 .nBA 17~ -.?90 .094 .046 -.732 
14~ .5"1 .,n8 .962 .204 177 -0.1)00 "0.000 -0.000 -0.000 
144 .4!:;4 .105 .857 .202 UP .355 .087 .655 .106 
145 .334 .llc) .754 .011) 179 .166 .n92 .727 .100 
14F- .131 .126 .543 -.325 If1('1 .256 .085 .597 -.106 
141 .29R .10C) .613 -.074 1Bl .339 .064 .581 .o8e; 
14P .2AI'l .;;73 .549 -.on] le~ -0.('100 -n.ooo -0.000 -0.000 
149 .291 .;64 .557 .... n27 18"" -o.noo -n.ooo -o.ono -o.noo 
15F .29;;; .;;63 .553 .oo~ Ie4 -0.000 -0.000 -0.000 -0.000 
)51 .313 .~67 .~67 .060 Ie!; -.439 .103 -,157 -.932 ,... 
1.5~ .32n .n90 .fl53 .039 1811 -0.000 -0.000 -0.000 -0.000 1.0 

N 

15~ -.tl62 .n77 .274 -.327 187 -.347 .093 -.049 -.896 
154 -.5~q .'45 -.16Q -1.114 UP -.357 .090 -.109 -.A66 
155 -.247 .r.82 .1'14('1 -.6~3 189 .... 431 .087 .... lP7 -.839 
15(: -.291: .;;67 -.091 -.519 190 -.413 .098 .003 -.817 
157 ... 2f,~ .n62 -.09S -.410 191 -.264 .076 -.017 -.546 
15P -.381 .;;72 -.167 -.681 192 -0.000 -0.000 -0.000 -0.000 
159 -.391 .~12 -.172 -.689 19~ -.299 .070 -.093 -.581 
16;: -.39R .;"72 -.192 -.14~ 194 -.210 .054 -.022 -.36~ 
161 -.':171 .n67 -.173 -.631 19c: -0.000 -0.000 -0.000 -0.000 
16;? -.364 .r6S -.140 -.661 19e. -o.noo -0.000 -0.000 -0.000 
HlJ .... 367 .~77 -.103 -.789 191 ·.217 .07n .037 -.606 
164 -.lle; .n6l .031 -.573 198 -.25R .n87 -.noS -.735 
16c: -.28C:; .n54 -.('80 -.474 199 -.256 .051 -.074 -.474 
166 -.2Al .n51 -.{)42 -.501 201' -0.000 -0.000 -0.000 -0.000 
167 -.2A8 ,,,52 ... 102 -.561 201 -0.000 -0.000 -0.000 ·0.000 
16P -.29:? .f'48 -.129 -.418 202 -.i!60 .054 -.120 -.617 
169 -.288 .;;41 -.160 -.444 203 -0.000 -n.ooo -0.000 -0.000 
17~ -.293 .n40 -.150 •• 435 204 -.234 .07\ -.045 -.664 



WYNO ENGtNEF.RtNG STuDY OF THE REN.ISSANCE CENTER 
UNIFOR~ uPSTRE6M ROUAHNESS 

OliTER SUH.DING 
w INC DIRECTION qQ 

PRESSUwE "'E'A~ RliS MUIMUM Mlf\IflU'- PRES !SURE MFAN RMS tl.AXIMUM f"lNI"Uf" 
TAP '-pESSURE P"FC:SURE PRESSURE PRESSURE TAP PRESSURE PpESSURE PRESSURE PAESSURF 

"IUtJ.Bf:'R CcEFFIr.TEf\ T COfFFYCIEf\;T COEFFICIENT COEFFICIEI\T "'UMBER COEFFICIENT CCEFFICIENT Ct'lEFFIcIEI\T COEFFICIF.NT 
-.44C; .;'74 -.222 -.e35 3-; -.357 .076 -.124 -.630 

:> -.32~ .072 -.oaB -.696 36 -,360 .087 ... 059 -.694 
.., ... :;1Q .,,88 -.023 -.860 37 -.334 .090 -.01S -.682 
4 -.38Q .n66 -.133 -.664 3P -.299 .110 .075 -.137 
5 -.41C; .n86 -.077 -.768 39 -.297 .142 .166 -.967 ,. -.3?C: .n6? -.069 -.552 40 -.31+2 .157 .153 -1.07~ 
7 -.387 .;;66 -.125 ... 632 41 -.353 ,162 .172 -1.188 
~ -.384 .080 -.115 ... 721 42 -.375 .182 .171 -1.237 
q -.37' .109 .103 .... 770 4~ -.330 .160 .212 -.981 

In ... 31= .059 ".081 -.552 4" -.319 .144 .312 -.864 
11 ... 362 .;'64 -.133 -.595 411: -.376 .124 .048 -.933 
I? ... 32fCo .n75 -.(158 -.601 46 -.366 .098 .020 -.756 
1':1 ... 31,0 .071 ".119 -.824 47 -.359 .085 .046 -.787 
14 -.238 .r.78 ... C03 -.777 48 -.364 .076 -.127 -.787 
1~ -.31Q .n89 -.071 -.733 4«; .... 354 .068 -.149 -.816 ..... 
11' .111 .110 .422 -.263 50 .... 345 .068 ·.oeH -.660 

1.0 
(;l 

17 .4Si? .,09 .~n5 .149 51 -.324 .068 -.124 -.625 
U .S"~ .10e .899 .169 52 -.208 .078 .070 -.729 
Ie; .~"4 .111 .e41 .165 51 -.265 .087 .022 -.784 
2" .4S? .,11 .853 .142 54 -.31+9 .101 -.0:31 -.866 
21 .S6~ .113 .913 .203 '!II: -o.noo -0.000 -0.000 -0.000 
22 .5C;" .106 .858 .216 Stfl -0.000 -n.ooo ... n.ooo -0.000 
23 .561 .107 .e78 .195 57 .595 .1l1 .921 .229 
24 .5?1'I .110 .@64 .,43 5':' .C:;77 .11 t .9(17 .236 
2= .366 .'11 .752 -.n58 ~Q .656 .113 1.00*' .323 
2~ .311 .nSq .603 -.07lS 6(1 .624 .114 1.000 .237 
27 ".f!8Q .n84 .195 ... 365 61 .619 .116 .967 .245 
2~ -,47e:; .116 -,111 -.900 62 .!!i48 .114 .913 .150 
29 -.23" .102 .056 -,645 63 .380 .1l9 .e05 -.175 
31' -.1?? .fl7" .077 -.483 64 .356 .086 .665 .055 
31 -.II\C:; .1'1.9 .C72 -.335 6C: -.023 ,103 .330 -.356 
37 -.16A .042 -.018 -.339 66 -.392 .110 .039 -.786 
33 -.\92 .;'56 .020 -.381 67 -.179 ,119 .203 -.544 
34 -.23C1 .,,69 -.tHO ".560 6A -.116 .112 .179 -.54«; 



Wt~O ~~GtNEFRTNG STUOV OF T~E Rf.NAISSANCE CENTER 
UNJFOR.., UPSTREAM ROUGHNESS 

OL.TE~ SUtt-DING 
w I~C OIRECTION qO 

PRESSURE flF.AN RwS MAXt~U'" ",Yf\I"'UM PRESSUpE MFAN RMS ",AXI",UM '-'lNYftU" 
TAP Pr:ESSURE ~RE'SSURE PPESSURF' PRESSURE TAP PRESSURE PRESSURE PRESSURE PRE'SSUAJ' 

NlJ~BER CCEFFtCTEI\T COEFFTCIF.~T cnEFFICIEI\;T CCEFFICIE.I\T r..U"'eF.A CnEFFICIENT CCEFFICIENT COEFF[ClEf\T COEFFICIENT 
69 -.,.qC; .n83 .135 -.452 10~ -.023 .131 .35- -.578 
7;' -.17A .;;58 .e31 -.486 104 .('142 .11q .31ff -.509 
7, ·.2?~ .;'66 .(\06 -.513 lOc; .114 .1)90 .333 -.500 
I'? -.371 .n9q -.1')70 -.79q 10,; .152 .071 .347 -.412 
7:. -.3?: .nqo -.039 -.850 107 .261 .067 .455 -.200 
14 ... ;(,; .;'Q2 .075 -.QS4 101' .288 .082 .61)3 .002 
7c; -.2Q7 .;;es .001 ·.673 10Q .2Q6 .129 .Q18 -.095 
7~ ... 3 f t7 .iI88 -.028 -.727 11n -.086 .078 .288 -.363 
'77 .... 3r.q .(192 -.030 -.653 111 -.324 .124 .006 -.143 
7f. -.3?~ .102 .tl01 -.908 112 -.226 .076 -.012 -.603 
'Ie -.2<;7 .103 .228 -.164 113 -.212 .059 ... 049 -.410 
8;; -.33" .111 .288 -1.155 114 -.?,S5 .049 .... 081 -.455 
8' -.3C;p • , 13 .2&n -1.144 11'5 -.25" .055 -.094 -.45rl 
1::12 -.344 .106 .156 -.948 116 -,270 .056 ... 091 -.454 
a:" -.322 .;;9(:) .n:!5 -.868 117 -.i!74 .(156 -.OQ8 -.476 
84 -.321 .;;88 -.n04 -.789 1111 -.278 .060 .068. -.500 ..... 

to 

8~ -.311 .~81 -.021 ·.78a 119 -.267 .065 .003 -.546 "'" 
8~ •• 3n~ .n77 .001 ... 795 120 -.26Q .066 .162 -.568 
87 -".(1(\1\ .fl.OOO -0.000 -f\.OOO 121 -.275 .015 .063 -.670 
de -r,.oo/\ -o.nOO -0.000 -0.000 122 -.245 .076 .161 -.606 
1::1<; -.4t1Q .123 -.062 -1.092 12) -.~27 .074 .176 -.633 
9" ... n6 n .12Q .433 -.503 124 -.244 .074 .111 -.568 
9, .37Q .114 .795 .012 12S -.c69 .082 .046 -.666 
9;;> .!153? .107 .@48 .211 12-. -.~65 .069 .001 -.577 
9~ .51':1 .107 .e34 .196 127 -.c5S .057 -.038 -.58A 
94 .4Qf, ,t07 .e21 .190 12P -.264 .060 -.037 -.553 
95 .57~ .\09 .905 .28n 12Q -.263 .059 -.0,,3 -.561 
9~ .!'7,c, .1OQ .1il22 .280 130 -.261 .05Q -.OS8 -.543 
97 .574 .110 .<;01 .264 13l -.253 .061 -.049 -.741 
~~ .C;c", .111 .e96 .148 132 "0.000 -0.000 -0.000 -0.000 
~q .4111 .125 .e3S -.077 133 -0.000 -".000 -0.000 -0.000 

100 .354 .~87 .l:57 .075 134 -0.000 -0.000 -0.000 -0.000 
10J .O~Q .104 .lt70 -.309 l:!S -0.1)00 -0.000 -0.000 -0.000 
lO~ -.22::- .131 .208 ·.663 13" -o.noo -".000 -0.000 -0.000 



WINn E~GINEERING 5TUOY OF TME RENAISSANCE CENTER 
IINTFORt.1 lJPSTI=IEAM ROu(,:JoofNESS 

Ol,;TER 8UILDING 
WINe DIRECTION qO 

ORfSSURE .,EAt. R"S MA~ !f.lUM MYf\IMUM PRESSURE MFAN RMS MAXIMUM MINIMUM 
TAp H.ESSIIRf! FFlE~SuPE PRESSURE PRESSURE TAl' PRESSURE PRESSURE PRESSURE PRES SURF. 

NU~~FR COEFF'ICTEr-T COEFF TC In,T CnEFFICIENT COEFFI.CtE,...T NUMI3E'R CnEFFICIENT coEFFICIENT COEFFICIEtliT COEFFICIENT 
}37 .4?Q ., 1)6 .756 .169 171 -.249 .062 -.070 -.539 
1312 ,411 .105 .119 .150 172 -.248 .063 -.066 -.595 
139 .4A9 .107 .e34 .242 17~ -.368 .109 .n31 -1.073 
14" .46f1o .111 .e47 .180 174 -.262 .104 .065 -.859 
141 .464 .113 .e31 .172 1715 -0.000 -0.000 -0.000 -0.000 
14? .424 .Ill .eOl .080 17f1o -.237 .127 .355 -.69~ 

'4~ .36t" .1115 .7e8 -.028 177 -0.000 -n.OOO -0.000 -o.oon 
144 .3SI'; .;;91 .~71 .084 178 .391 .()92 .708 .163 
14S .lll .105 .534 -.167 17q .386 .092 .755 .175 
14,. -.f'li.' .107 .:!39 -.438 18" .145 .09() .406 -.281; 
l4t7 .15'~ .lC6 .425 -.287 leI .274 .062 .477 -.019 
14~ .ISP .n96 .421 -.24(1 le2 -0.000 -0.000 -0.000 -0.000 
149 .1QC; .~83 .404 - .187 1S, -0.000 -0.000 -0.000 -0.000 
15;' .213 .;;76 .436 -.161 IS4 -0.000 -0.000 -0.000 -0.000 
151 .3(11 .080 .536 -.(\98 18!1; -0.000 -0.000 -0.000 -0.000 ...... 
152 .23'i .nn .712 -.212 186 -0.000 -0.000 -0.000 -0.000 10 

VI 

15~ -.r41 .n74 .244 -.368 1e7 -.205 .083 .078 -.474 
154 •• 4;;~ .118 ... 111 -.955 18R -.?l4 .n76 .028 -.4Eo7 
1513 - .132 .;;"7 .059 -.~67 18q -.287 .079 .ln7 -.712 
15~ -.188 .;;54 -.n44 -.40" 19" -.310 .081 -. all -.791 
157 -.171 .;;45 -.008 -.339 191 -."91 .075 .137 -.42t 
15£1 -.247 .;:;59 -.n90 -.476 192 -0.000 -0.000 -0.000 -0.000 
15«; .... 25~ .~59 -.n94 -.466 1q~ -.186 .054 .006 -.436 
ler. -.249 .~59 -.1'07 -.460 lq4 -.len .055 .139 -.393 
161 -.22r; .;;54 -.n45 -.509 1q15 -0.000 -0.000 -0.000 -0.000 
16~ -.219 .n53 0.000 -.512 19Eo -o.noo -0.000 -0.000 -0.000 
16' -.21101 .~55 .069 -.615 197 -0,000 -n.ooo -0.000 -0.000 
]64 -.217 .;;53 .1"82 -.453 19R -o.noo -n.oOo -0.000 -0.000 
1bS -.2"C; ,n54 .061 -.478 It;9 -.220 .063 -.049 -.594 
Ib~ -.2~? .;;64 .208 -.557 200 -0.000 -0.000 -0.000 -0.000 

'''7 -.26? .;'77 .075 -.e40 201 -0.000 -1'.000 -0.000 -0.000 
Ib~ -.255 .070 -.044 -.794 202 -.240 .083 .lB7 -.689 
16c; ... 244 .;;62 -.In3 -.533 203 -0.000 -0.000 -0.000 -0.000 
17;; -.2151 .';63 -.OPO -.538 204 -.287 .n97 -.051 -.839 



Wl~O E~GINEEAING ~TUOY OF THE RFNAISSANCE CENTER 
liN TFOR~ liPSTRE AM ROlir.HNESS 

Ol.TER el,;It.OI~G 
wINe DIRECTION 100 

PRESSUj:lE ~EAI\ j:l..,S foIIA)(I~UM MY"IMuM PFlES!liURE MEAN AMS MAXIMUM MIN I'''U., 
TAp f.r.;E551 I~~ F ioiE c: Sl.. F<F. !JPESSURF ~Re:SSlJRf.' TAp PRESSURE PRESSURE PRESSURE PRESSURF 

"'u~BF.R COtFFTCTEr- T rr.EFFTctF.IIT C('\EFFICIr.~T COEFFICIE"T NU"SFA Cr,EFFTCIENT CCEFFICIENT COEFFICIF.fliT COEFFICIENT 
1 -.41'1(1 .(\~9 - .165 -.f:t:9 ] !I! -.217 .067 -.004 -.472 
~ .... 2AQ .n70 .... 003 -.t:36 36 -.207 .075 .050 -.504 
"? -.324 .n74 .... 026 -.~43 37 -.198 .081 .12Z -.572 
4 -.~4? .;'61 -.134 -.563 3e -.188 .091 .193 -.596 
~ .... 374 .;'82 -.062 -.774 39 -.195 .109 .363 -.582 
f ... 27f .;'fJ4 .... 052 -.~27 40 -.218 .111 .240 -.670 
7 -.~?'! .il61 .... re4 -.~82 4, -.245 .122 .226 -.681 
~ -.3,A ,nee ."22 -.587 4;'. -.317 .142 .243 -1.003 
C1 -.3C;r: .1 01 .001 -.£124 4~ -.269 .128 .340 -.914 

1i' -.264 .('61 .... nE!b -.50S 44 .... 307 .128 .279 .... 871 
11 -.3('1 .i\se -.113 -.487 415 -.385 .137 .128 -.918 
1~ -.3 II r .,..~t: -.1'192 -.!91 41'0 -.353 .108 .140 -.786 
1: -.31" .(\7~ -.086 -).(162 47 -.335 .091 .357 -.789 
14 -.JQ3 .n7«; .n55 -.748 .,. -.333 .086 .281 -.775 
Ie:: ".ll ;I .107 .267 -.499 4Q -.326 .077 -.009 ... 827 ..... 
l~ .33Q .'25 .712 ... 146 50 -.314 .073 -.125 -.882 IC 

a-
17 .479 .'O~ .796 .095 5J -.287 .069 -.057 -.626 
1~ .~3q .103 .~n5 .218 5~ -.166 .081 .065 -.67i! 
1'1 .~51'\ .1Ot; .1=50 .22c; 5'3 -.228 .087 -.006 -1.08e; 
2" .53(1 .,0'1 .e16 .209 1i$4 -.199 .127 .270 -.732 
21 .60c:; • , 11 .Q1R .292 55 .136 .138 .552 -.481 
2? .C::6" .103 .e~4 .239 56 .584 .125 .e90 .141 
23 .529 .'05 .SS4 • J 99 57 .613 .104 .965 .323 
26 .42~ .109 .7t!fI -.001 5$1 .595 .103 .936 .312 
2e:: 0117 .109 .452 -.359 59 .~64 ·102 1.030 .406 
2fo del .nH .452 -.138 60 .615 .114 .959 .303 
27 ".227 .073 .C82 -.447 61 .559 .111 .899 .243 
2P -.4P" .108 -.145 -.El50 62 .411 .108 .781 .067 
29 -.~2Q .,,91 -·038 -.597 63 .098 .124 .548 -.333 
3n -.28~ .(\84 ·1'27 -.(030 64 .]89 .082 .460 - .146 
31 -·24" .(183 ·085 ".E:64 6c; -.189 .083 .099 -.501 
32 -.207 .080 ·11+1 -.610 66 -.410 .111 -.060 -.757 
33 -.12P .n78 .209 -.557 67 -.293 .107 .072 -.662 
34 - .14~ ./,61=1 .(194 -.519 ~p -.270 .109 .072 -.724 



WI~n EhGINEfRY~G ~TUCY OF T~E ~FNAISSANCE CENTER 
UNTFORM UPST~EAM ROU~HNESS 

OL TEp 8UILOI~G 
wINe CI~ECTION 100 

PRESSURE IoIE 4~ RJlS ti.AXtftiUM Mlt.li.1UM PRESSURE MEAN Rti.S ti.AXIti.UM MINI"'Uti. 
lAp F'~ESSIJ"F PREC;SlJRE PRESSURF.' PRESSURE TAP PRESSURE PRESSURE PRESSURE PfiESSURF 

t,lj~;tfR COfFFI('TH T COt.FFTctE:NT cnEFFICIENT COEFFICIE~T NUtolSfR CnEFFYCIENT COEFFICIENT COEFFICIENT COEFFICIENT 
69 .... 1'':1'" .115 .156 -.~72 10:- -.lA1 .121 .135 -.165 
7i> -.2f1? .108 .2S2 ".680 104 -.154 .143 .2;:'- -.166 
11 -.134 .;;93 .209 -.598 1015 -.068 .151 .3n3 -.161 
7'2 -.212 .079 .072 -.611 1011 .021 .148 .393 -.117 
73 -.204 .~12 .1'l~2 -.749 101 .145 .131 .493 -.691 
74 -.2I'i!l .;;75 .116 -.flJ2A 10~ .225 .127 .641 -.273 
7~ .. ,2 Il p .n79 .1 05 -.~13 10q .168 .190 .941 -.476 
1~ -,2I'1Q .;\86 .228 -.611 111) -.024 .132 .46e -.519 
77 -.217 .090 .19f1 ... 678 111 -.180 .110 .141 -.593 
1fJ -.268 .114 .il98 -.725 111 -.128 .074 .105 -.682 
79 ... 221 .111 .2!7 -.668 113 -.107 .052 .174 -.302 
s~ ... 2~~ .'33 .~23 -.95J 114 -.163 .051 .091 -.359 
a, -.3?'~ .162 .~70 -].068 11e; -.167 .051 .085 -.380 
8~ ".299 .143 ,40} -.892 116 -,174 .056 .074 -.397 
8~ -.?87 .'29 .458 -).013 117 -.176 .056 .07- ".441 ... 
84 ... 2cH .120 .~16 -.915 11p ... 176 .058 .071 -.435 

1.0 
-...I 

a= -.288 .111 .161 -.987 l1q -.169 .057 .021 -.43e; 
Sf. -.27;> .104 .048 - J .17~ 12" ... 175 .061 .075 -.577 
';'1 -.;>29 .nS7 .... 039 -1.156 121 -.183 .067 .136 -.661; 
8f:1 -n.t'{I!'I -c.OOO -O.COt' -0.000 122 -.191 .n74 .040 -.594 
89 .. , :3:37 ,131 .115 -.783 123 -.185 .073 .146 ".584 
9:' .166 .133 ,£073 -.331 124 -.216 .085 .177 ".854 
91 .475 .11'.15 .e22 .157 12«; -.251 .11" .163 -.952 
y? .558 .'08 .e93 .246 126 -.249 .099 .095 -.923 
9'\\ .54~ .111 .1397 .206 121 -.238 .079 .013 -.606 
94 .533 .111 .e74 .185 128 -.247 .084 .003 -.739 
9= .6"0 • no .C;~8 .220 129 -.247 .079 .064 -.935 
9fo .544 .1(l7 .e7S .179 130 -.241 .073 •• 007 -.69; 
97 .5nl .110 .eal .145 131 -.221 .n71 -.n13 -.617 
9~ .3 Fl'; ,115 .E66 .1'167 13~ .... 119 ,070 ,Ole -.508 
99 .14A _,22 .!!!11 -,258 133 -.259 .07C; -.OS- ·.102 

10(1 .200 .n84 ,497 ... 112 134 -.563 .181 -.058 -1.233 
101 -.1"''' .~S8 .1aS -.459 135 "."45 .176 .459 -.647 
10? -.~2/'1 .llS .019 -.782 136 .4)7 .121 .773 .083 



WINn E~Gt~EF.RING STUOV OF TME RFNAISSANCE CENTE~ 
IJ~!Fr:~"" uPSTREAM ROU~"'NESS 

OlTER RUIL.OING 
wl~t OIRECTIOh 100 

PRESSURE VEAl\; R.,S ""AXI""UM MI~I""UM PRESSURE MEAN RMS WAXIMUM MINI~UM 
TAP FroESStJ~C: t"f4FcSt.;r::F PRESSURF. PRESSURE' TAp PRESSURE PRESSURE PRESSURE PRESSUAt' 

NU"t;F~ coEFFIcrE ... T (GEFfTeIF .... T CoEFFlctEI\iT COE.FFICIE~T NUM8FR CoEFFICIENT CCEFFICtENT CnEFFICIENT COEFFICIENT 
111 .479 .10?' .@!4 .218 171 -.238 .071 -.033 -.742 
13~ .4~1 .102 .e2" .19*; 17~ -.234 .070 -.027 -.667 
139 • c: 3' .102 .e97 .259 17~ -.349 .099 -.035 -.884 
h;; .4~7 .'05 .e62 -.077 174 -.257 .098 .063 -.714 
141 .4?'4 .J04 .e .. o .165 175 -.451 .163 .005 -1.063 
1't2 .335 .1O~ .734 -.202 17~ -.1'!28 .175 .S?) -.129 
1't3 .17') .134 .1'19 -.41e; 177 .199 .103 .642 -.092 
h4 .?!'(, • n«il'J .525 -.094 17e .:;l8s .084 .7C;6 .193 
14= -."'" .1'197 .2C;6 -.265 179 .350 .085 .709 .154 
11+': -.,42 .;'96 .151 -.564 leO .040 .098 .262 -.471 
147 ... ('2·" .,n2 .26- -.429 lel .201 .012 .39~ -.133 
h~ -.nl? .101 .:3C) -.440 18;. .183 .086 .518 -.137 
149 .03" .10e .~3'" ... 436 181 -.006 .076 .379 -.311 
J5r. .r(:7 .n 1 .417 -.465 1e4 -.259 .087 ·.066 -.531 
151 • 1. ~ 1 .114 .!f!1l -.352 ler; -.197 .071 .055 -.612 ..... 
152 .ln$! .,.05 -.361 Iefl -.079 .073 .162 -.582 

10 
., 4~ 00 

153 -.C"~ .,n3 .409 -.465 Ie? -.065 .053 .172 -.431 
1~4 -.2('Q .101 -.005 ... eoo lee 
lSI: ... r, 54 .f'f,7 .] 60 -.431 18q ... 129 .066 .096 -.495 
1S~ ... r97 .n1+7 .C87 -.282 190 -.156 .083 .160 -.448 
157 ... 1'19' .n46 .110 -.237 191 .005 .054 .211 -.231 
15~ -.1!=i? .;'48 -.010 -.390 192 -.104 .058 .067 -.35B 
159 ".l~B .047 -.OOC) -,401 19~ -.124 .048 .041 -,364 
16'; ... lI:P .041 .n07 -.~72 194 -.145 .061 .036 -.356 
Ibl -.144 .!l4~ .014 ".:!!S 1915 -.205 .069 .001 -.518 
162 - .1-;C; _I\4e .017 -.443 19" -.091 .069 .092 -.423 
1~~ -.16 7 .1l1+C) .009 -,383 197 -.202 .OB3 .0}6 -.540 
164 ·.lQ') .n60 ,!'!11 -.424 19f' -.146 .010 ,137 -.399 
165 -.1(H _,,60 -,017 -.440 199 -.151 .064 .050 -.453 
16" -.214 .'1(:07 -.IlI0 ... ~09 20n -.181 .112 .189 -.591 
161 ·.2~4 .~7C:; ,021 -.~e8 201 -.112 .t21 .380 -.466 
16~ -.231 ,('1.16 .089 -.el3 202 -.176 .106 .251 -.606 
16Q -.2?'::l ."16 .070 -.753 20' ·.288 .102 .371 -.74. 
11;; -.2':1C: .n73 .006 -.71" 204 -.218 .089 ... 049 -.631 



WlND F~GrNEF~J~G STUCV OF l~E ~FNAtSSANCE CENTER 
IlI\1IF()w~ L:PSTREAt-I foCOl.(.:I-INESS 

(Il.TEf.I BLIL.OING 
wl~C CIAECTION 110 

PRESSU~E filE AN R",S MA)(lt1.UM t-Ilf\If'U'" PRES~URE MEAN RMS f'AJ(IMUM .. IN t,.,UM 
TAP F'~ESSI,IJ.<F. FI:OE-;SI,;f::E' PPESSURF IolRESSUffE TAP PRESSURE PRESSURE PRESSURE PRESSURpt 

MJ"'8FR CnEFFlCTF."l ccHFTCIFt-T Cnr.FFICIFNT CDt'FFJCIEf\T NUf'I3FR Cf\EFFrCIENT CCEFFICtENT C(\EFFtcIEf1.T COEFFICIENT 
1 -.4(1:;1 .r75 -.149 -.'745 3!= -.294 .145 .154 -1.176 
i> ... 2,:1/, ,,,at -.(116 -.110 3~ -.282 .151 .208 -1.251 , -.2131' .070 -.nOl ... c;7~ 31 -.253 .138 .211 -1.086 
4 ... 35' .(164 -.146 -.f:Sl 3A -.201 .135 .430 -.948 
~ -.344 .n93 -.065 ... 715 3Cl -.155 .126 .324 -.890 ,. .... 26~ ,(175 -.047 ... :9:;! 40 -.141 .116 .374 -.94t? 
7 -.3"" .;:'62 -.)41 .... 511 41 -.15e:; .108 .299 -.96'5 
€I -.2Cl7 _,,"n -.086 -.Ei:38 4i> -.214 .107 .164 -.877 
c; -.3:\~ .105 .031 -.816 4'3 -.212 .091 .144 -.555 

If' -.244 .(l6S -.044 -.459 44 -.259 .102 .155 -.657 
11 -.3!'1\ .1'55 -.1175 ... 444 4t; -.299 .121 .185 -.78t! 
12 -.3nl" .t\ge .07~ -.723 4~ -.305 .106 .221 -.730 
13 ".4/\" .073 -.104 ·.~44 47 -.324 .099 .162 -.71. 
14 .... 2~; .072 -.CSH ... ~44 4P- -.340 .089 .045 -.723 
1= .flAr.. *, 25 .40R -.52(1 40 -.:341 .082 ·.086 -.811 .... 
1~ .48":1 .'25 .830 ".053 50 -.338 .080 -.068 -.696 10 

10 

17 .4St;, .102 .e20 .0eO 51 -.327 .076 -.012 -.715 
1F.! • !:'C; 1 .100 .893 .213 5i> -.268 .073 .023 -.598 
19 .C:;~, .106 ,Ci03 .212 5~ -.332 .07. -.089 -.789 
2r .537 .104 .85" .le4 54 -.060 .143 .429 -.786 
21 .cs<n .'04 .C;31 .252 5C; .306 .141 .722 -.293 
22 .52':1 .106 .e49 .019 5l- .62S .113 .976 .2'60 
23 .45i.' .105 .7S8 .043 57 .626 .117 .960 .261 
2/. .2AQ .105 .715 ...) 33 5~ .606 .116 .937 .256 
2~ _.'5' .111 .:n3 -.4(l3 Sa .656 .114 1.004 .311 
26 .f1P .070 .:!O2 -.208 ~I) .599 .103 .962 .007 
27 .... 154 _fl60 .028 ... 384 ~1 .503 .100 .868 -.003 
2P ... 1 ~$:: .n78 .1139 -.f-Il 6~ .294 .106 .729 -.088 
20 .... 13'3 ,n75 .125 -.492 6~ -.074 .119 .286 -.544 
jr> -.174 .r.79 .OA4 -.Sel 64 .103 .07C; .334 -.231 
.31 -.Jq~ ."f12 .116 ".f:21 6C:: -.n92 .060 .100 -.436 
3? ·.2o~ .110 .256 -.700 66 -.123 .075 .131i -.591 
33 ... • 141- .124 .::87 -.693 67 -.058 .O7l .162 -.!26 
';4 -.16= .112 .1qO -.e6a 6F! -.108 .096 .132 -.678 



wr~o E~GJ~EERING STUDY OF THE R~NAISSANCE CENTER 
U~IFOR~ UPSTREAM ROUC:HNESS 

OUTER 8IJIL.DING 
wINe DIRECTION 110 

PI1ESSURE ~EAt.! R~S MAli lfo'UM t<1 If\. U~UM PRESsURE MF.AN RMS fo'AXIMUM MINI~UM 
TAP ~r:;ESSURE PRESSURE PRESSURE PRESSURE Up PRESSUR~ PRESSURE PRESSURE PRESSUR' 

"U .... ~J:"R COEFFICTEI\T COEFF TC In:T cnEFFICIEIliT COEFFICrEf\!T NU~Bj:'R CoEFFICIENT CCEFFtCIENT COEFFIcIEt.iT COEFFICIENT 
6Q -.13" .108 .265 -.790 10~ ".055 .066 .125 ·.47~ 
1;; -.l':iS .114 .~2b -.856 104 -.1'83 .069 .163 -,681 
71 -.nA.; .127 .~e4 -.737 105 -.098 .073 .146 -,611 
1'? -.131 .135 .~48 -.811 10~ -.099 .076 .281 -,521) 
13 -.09A .120 .~68 ·.~21 107 -.033 .079 ,318 -,496 
14 -.n1n .127 .486 -.611 10Fl -.015 .092 .435 -,313 
1r:- -.nfiA .126 .726 -.625 10q -,127 .090 ,368 -,489 
H -.OA9 .122 ,585 -.!592 110 -.171 .114 .30? -,689 
71 ·.11~ .117 .~45 -.559 111 -.060 ,08& .284 -,595 
1P -.1QQ .134 .221 -,95" 11~ -.090 .069 .194 -,406 
19 -.171 • , 11 .279 -.733 113 -,1)81 .057 ,156 -,361 
ail -,22" .125 .200 -.768 114 -.141 .056 .14ts -.378 
81 ... 2~1 .HiS .152 -.991 1l~ -.n26 .076 .336 -.39S 
82 -.2f14 .137 .187 -.e37 ll~ -,('154 .076 .24Cj ·,47~ 
83 -.304 .123 .178 -.772 117 -.062 .071 .226 -.436 N 

84 -.33<; .119 .232 -.801 1l~ -.n64 .078 ,31ts -,387 0 
0 

a~ ·.l5? .119 .303 -.991 119 -,058 ,075 .377 -,430 
a~ -.34P .,15 -.06::- -.971 120 -.n71 .075 .371 -,472 
87 -.3~'1 .122 -.oen -1.006 li'1 -.n9S .078 .155 -,531-
8~ -n.oon -0.,,00 ·".000 -0.000 12~ -.13n .100 .165 -.789 
~c:; -.17Q .165 .:!79 -.789 12~ -.122 .096 ,391 -.644 
9;' .lSA .'47 .782 -.317 124 -.167 .10A .185 -,804 
91 .51"1 .,2e .881 .095 125 -.199 .137 .223 -1.055 
9, .57' .113 ,968 .254 lill -.207 .134 .262 -.764 
9'1 .5"3 .117 .95" .22t; 127 -.256 .120 .259 -.663 
94 .544 .116 .934 .222 12~ -.307 .139 .283 -.871 
'Ie:; .596 .115 .994 .291 129 -.344 .141 .138 -,88n 
IJ~ .513 .111 .87) .217 130 -.353 .14\ .039 -,cH9 
97 .43' .106 .777 ,135 131 -.316 .129 -.010 -1.117 
9p .26? .108 .t-41 -.n6S 132 -.272 .t 12 .087 -,887 
99 -.1"32 .124 .!l~ -.493 13~ -.393 .122 -.OM, -,827 

10C .I'QP .r.7S .:!91 -.235 134 -.382 .195 .184 -1.051 
101 -.083 .ii56 .112 -.330 135 .165 .144 .61~ -.295 
102 ... 12::.? .n68 .079 -.S48 13" ,472 .103 .8n4 ,104 



W!~~ F~GtNEEPT~G ~TUOY OF .T~E ~~N~lSSANCE CENTER 
HNJFOq,., UPSTREAM ROUGHNESS 

Ol.TFR I3l.II..Ol~G 
wINe DIRECTION 110 

PRES!o=URE "EAN P"S t'4)1I~UM MJ"YMUM PREssURE MEAN RMS t'AXIMUM MINI'~U~ 
TAP P"ESSURr:' Pf.CESSUPE PRESSUPE PPESSuRE TAP PRESSURE PRESSURE PRESSURE PRESSURE 

"'U~HER ccEFFICTEI\T C'OEfFTC!E~T coEFFICIFNT COEFrJCIEt-.T ~UJleFR C~EFFICIENT COEFFICIENT COEFFICIEt\T COEFFICIENT 
137 .46R .116 .e97 .19P 111 -.323 .138 .236 -.935 
13e .4C;2 .us .812 .173 112 -.331 .130 .Olb -1.186 
139 .5f)R • '112 .e9Cl .19) 113 -.349 .148 ·.065 -1.132 
14f\ .45} .,00 .789 .184 174 -.291 .142 .032 -.89~ 
141 .37A ."98 .7@2 el23 175 -.248 .170 .199 -.882 
1'+2 .237 • , 08 .~C;1i! ... 109 171, .'47 .t48 .671 -.342 
l'+~ -.Dle:: .'21 _:4S -.496 117 .216 .096 .553 -.021 
h4 .119" .N!3 .:no -.251 17f! .395 .088 .121t .IS4 
14= _.n9e:: .i\62 .109 -.351 119 .l04 .081 .669 .080 
)46 -.13~ .nn .053 ·-603 len -.082 .081 .149 -.467 
147 -.059 .068 .131 .... 474 181 .1')8e .085 .341 -.276 
14~ •• 'iA'! .(177 .214 .... 486 18' .099 .098 .501 -.162 
149 ... nfil4 .086 .271+ -.525 183 .032 .089 .394 -.237 
1~' 

... " -.i'7l .n95 .299 -.500 le4 -.118 .041 ·.006 -.248 
151 .one; .ll" .444 .... 532 1S! -.129 .062 .04' -.491 N 

152 .... 1111 .~94 .508 -.415 186 .002 .059 .163 -.222 0 ..... 
153 ... ~77 .'20 .429 -.457 181 -.009 .052 .210 -.189 
lSI. .. '}5~ .i'86 .131 -.552 lee .003 .050 .170 -.166 
IS!; -.(lOP .on71 .ee3 -.396 189 -.055 .049 .197 -.217 
15~ -.:"173 .n54 .126 -.:311 19" .006 .057 .295 -.308 
157 ... ;"7t4 .tiSl ,156 ".:315 191 .048 .053 .25- -.194 
IS12 -."'37 .;'48 .266 .... 194 19? -.(168 .065 .119 -.360 
1St; -,('I4e; .n49 .e8S -.232 193 .... 1'136 .04 • .115 -.210 
16;; -.1'141 .1153 .~O6 .... 249 194 -.129 .074 .110 -.436 
161 ... '\4~ .nS4 .le4 -.259 195 -.204 .077 .023 -.556 
162 -,,~62 .n5S .158 ... 324 19~ -.119 .091 .095 -.576 
Ib3 -.07R .063 .197 -.349 197 -.265 .114 -.005 -.815 
164 ... Inn .1176 .25«; .... 480 19P -.150 .073 .137 -.410 
16e: .... 1 (11 .nsn .160 -.440 199 -.OSl .048 .134 -.244 
lb~ ... 1'59 .101 .151 -.~74 20('1 
167 ".15":\ .111 .216 ... (:97 201 .Oe5 .125 ,580 -.413 
16f1 -.l~'" .130 .2S9 -.#H6 20" .01~ .137 .590 -.477 
Ibt; ... 21l~ .145 .446 -.101i 20-- .... 208 .168 .413 -.837 
11(1 -.274 .,45 .nl -.769 204 -.255 .132 .110 -.840 



~1~n f~GJNEERI~G Sluev OF THE RFNAISSANCE CENTER 
ol'<yFCR" t.:PSTRE~M ROUC=HNESS 

("IlTER 9LJIL.OIJ\;G 
~I~C DIREC1IO~ leO 

PRESSUj::t. tiFAf>. H"'~ tl.4xI"'UM "'Y"ttiUM PRES~URE Me'AN RMS f,lAXIMUM "!N!tlU,. 
TAP F-cESSlil:iF' ... j;;fCSLJ::F PRf~SlIRF PRESSURE UP PRESSURE PRESSURE PRESSURE PRESSURF. 

I\iU~~FR C('It;FF IrHt-l CCtFF TC rF~' T CnEFFICTF:~T eOEFF Ie IH. T NU"'t:F.R e~EFFtcIENT CCEFFICIENT cnEFFICIF'f\T COEFFICIENT , -.4'·' .,,71 ."OC; ·.f8A ~c:; -.262 .111 .118 -1.255 
~ .... 3(!~ • rfn -.C12 -.~24 ~,. -.236 .095 .06b -.997 
1 -.2"4 • ('71 .CS7 -.52q 37 -.194 ./)80 .03b -,6B4 

" -.3R? .n54 -.;:01 -.547 31' -.152 .078 .111 -.473 
r:: -.354 .re3 -.055 -.661 39 ~.124 .077 .139 -.418 
~ -.:H 7 .r1'S -.052 -.7B4 4n -.127 .070 .181 -.467 
7 -.3~7 ."54 -.lE4 - .!OBI' 4, -.137 .064 .0C;b -.396 
a - • .'.br.: .;'e9 .('11 ... ~Ol 42 -.148 .062 .047 -.468 
q -.244 ."71 .201 ... 571 43 -.170 .069 .089 -.521 

1; -.2!'1 ."73 -.fl43 -.~O9 44 -.266 .090 .037 -.636 
11 .... 36 c e/'!53 -.1fC; -.55n 411 -.183 .080 .329 -.473 
l~ _.'AC;; .112 .a7 ·.517 4~ -.161 .08r; .lB4 -.514 
13 -.3F1? ."73 -. le7 -.E-BIl 47 -.183 .11 0 .431 -.575 
14 .... 25/, .(1f,S -.069 -.S46 4p -.293 .102 .283 -.697 
I!; .34' .119 .7()1 -.178 49 -.393 .oee .022 -.72e N 

1~ .~74 .120 .C;30 .156 50 -.422 .085 -.151 -.770 0 
N 

11 .42" .('94 .109 .14n 51 -.389 .083 -.129 -.675 
l~ • sse::; • , f'€~ 1.1tl .162 52 -.250 .072 -.012 -.664 
Ie; .~~, .n1 1.150 .157 53 -.303 .070 -.080 -.609 
2n .~21 .1Ot 1.193 .144 54 .255 .139 .639 -.24() 
21 .566. .101 .P.86 .202 5!= .472 .121 .847 .012 
22 .4~q .1'198 .753 .122 56 .624 .111 .90i .263 
2:-a .3C;" .~93 .flO .052 57 .625 .113 .925 .244 
24 .12? ."<;0 .535 -.168 SF! .590 .110 .870 .220 
2r:: -.3f!7 • , 14 .(l~2 -.763 !Q .614 .106 .924 .275 
2~ -.r.7r:: .(\79 .151 -.414 6n .517 .102 .e04 .223 
2"7 -.H!~ .1'145 -.(\47 -.388 61 .367 .096 .665 .112 
2ta ... 174 _n4A -.('127 -.450 6? .n82 .101 .427 -.285 
29 ".112 .1'151 .044 -.405 63 -.335 .124 .044- -.783 
3r -.14q .1\=6 .046 -.435 64 -.097 .092 .168 -.538 
.l, -.16~ .nEJ2 .(133 -.514 6t; -.153 .040 -.041 -.352 
3? -.177 .r65 .17R -.711 66 -.135 .036 -.024 -.301 
3:! -.li" .n70 .129 -.558 67 -.070 .036 .052 -.241 
34 ".15) -063 .(l65 ·.534 6f! -.105 .041 ·019 ·~386 



wTNn ~~Gr~EF~t~G ~TUOY OF THE ~FNAISSANCE CENTER 
1.I"'rFOFl~ lJPSTRE.AM ROllGMNESS 

OLTtR 8lJIL.OI"'G 
~INC DIRECTION l~O 

PRf.SSUtoiE tlEA!\, R~S MA>crtlUt-l t-llll.tMUM PRESSUPE MEAN RMS MA~IMUM MINlt'UM 
TAP rr;ESSIIR~ ~J:;EcSI,;PF PRESSURE PRESSURE UP PRESSURE PRESSURE PRESSURE PRESSUR' 

"·U~A-=-R ccEFFrC1'Ef\.l C't"EFFT(T~"T COEFFTCIEf\lT CCEFFICTEr--T Nu~eFR CrEFFICIENT (CEFFTCIENT COEFFIC lENT COEFFICIENT 
6«:; -.l?P .n.4~ .014 -.511 10'3 -.083 .042 .048 -.S50 
7;' ... }4? .1')4P. .011 ... 527 104 -.117 .045 .043 -.4e3 
11 ... pe;1. .nS7 .(168 -.466 10c -.138 .049 .078 -.794 
7., -.131 .tlS4 .070 ·.,363 10~ -.14Q .053 .126 -.584 
n ... 133 .n53 .O:H -.382 101 -.089 .049 .194 -.422 
74 -.)'!!" .~54 .121 ·.3e8 IDe -.114 .050 .215 -.340 
7r::. -.114 .. 050 .1"95 -.307 lOCI -.192 .054 .008 -.426 
1t -.1213 .052 .095 -.335 lIn -.274 .077 .112 -.744 
'17 -.1.3~ .1157 .~79 ... :316 111 -.130 .077 .117 -.456 
711 -.p::;; .r.72 .115 -.s72 112 -.164 .068 .091 -.6015 
79 -.163 .;'85 .149 -.583 113 -.175 .072 .112 -.544 .,,, 

".2'51 .100 .070 -.6S5 114 -.233 .064 -.029 -.478 e, ".1 qp .10ti .19(1 -.161'\ 11-; -.108 .045 .042 -.264 
82 -.lq~ .i43 .38. -.73ti 116 -.127 .051 .040 -.411 
83 -.?37 .'52 .289 ·.836 111 -.136 .050 .016 -.391 tv 

0 e4 -.3?6 .132 .~33 -.764 11e -.136 .052 .022 -.440 ~ 

C!~ -.3@4 .10E: .115 -.781 119 -.129 .054 .036 -.369 
8~ -.394 ."93 -.C73 .... £188 12n -.140 .056 .043 -.471 
87 -.3:::11: 0119 -.012 -,963 12' -.153 .060 .052 -.530 
~e -1'\.001'1 -r .. (lOO -0.000 -0.000 122 -.173 .070 .053 -.618 
se; .l"~ .14€! .!98 -.367 12'3 -.181 .07S .099 -.585 
9r. .494 .' 25 .El64 .n48 124 -.271 .095 .019 -.e12 
91 .4a4 .111 .77S .158 125 -.173 .080 .195 -.636 
9" .~4" .HO .~O4 .2el 126 -.109 .109 .332 -.725 
91 ,,,,'Q .112 .F.!94 .26) 127 -.n97 .140 .277 -.527 
96. .5 r; 1 .10a .SS4 .249 128 -.185 .179 .448 -.83n 
91:; .53' .105 .ee2 .27S 129 -.301 .175 .623 -.e56 
9~ .447 .;;98 .S21 .171 13n -.380 .156 .414 -1.024 
97 .31~ .n95 .·662 .049 13\ -,376 .125 ·.039 -.962 
9~ .rt;Q .lOA .493 -.264 13'- -.145 .111 .149 -.576 
99 .... :.?qc:: .130 .017 .. ,eOl 133 -.333 .127 .065 -.896 

lOO -.n9n ,ng!; .191 -.415 134 -.020 .163 .565 -.604 
101 -.157 .1'145 -.010 ... :378 13~ .~94 .118 .660 -.099 
10? ... 14Q .042 -.021 -.460 13~ .460 .107 .760 .166 



wr~o E~GtNEERI~G ~TUDY OF THE RENAISSANCE CENTER 
UNIFOR~ uPSTREAM ROUGHNESS 

OI.,TER eUIL.Olt-fe 
~I~C CIRECTIO~ 120 

PRESSUt:.iE f'EU. Rf'S MAXYf'UM Mlf\I"'UM PRESSURE MEAN RMS MAXIMUM MIN Ifo'Uf' 
TAP F-RESSUHe PFiEC;SlH:E PRESSURF.: PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURE 

NU",RJ:R COEFFICTEI\T COEFFTCIF~T CnEFFICIENT COEFFICIEt..T NU~eFR CnEFFTCrENT (CEFFICIENT cnEFFIel£fliT COEFFICIENT 
137 .473 .107 .eSl .203 171 -.265 .172 .llS -.88l 
13e .444 .104 .S14 .187 172 -.314 .153 .271 -1.142 
139 .476 .If)! .e59 .208 173 -.207 .131 .07Z .... 862 
14~ .3ac .1'92 .~90 .116 174 -.175 .13a .144 -.734 
141 .256 .1)90 .S89 -.018 17s -.015 .152 .458 -.544 
142 .i'41 .109 .497 -.290 17,. .238 .106 .6n7 -.042 
14~ ".27; .134 .107 ... 720 177 .239 .101 .621 .02(\ 
14J1 .... ('9'" .;;97 .174 -.483 118 .376 .1)84 .7l~ .155 
\.45 -.17; .~53 .t'l23 -.431 179 .217 .081 .604 .011 
146 -.164 .057 .005 -.466 180 -.172 .073 .061 -.441 
147 .... 1198 .n58 .070 -.407 181 -.048 .086 .230 -.461 
l'+p -.126 .~62 ."88 -.481'1 182 ... nS8 .071 .263 -.30t, 
14«; -.146 .;;68 .162 -.613 te3 -.094 .107 .334 -.523 
15;; -.1155 .~1-; .159 -.55!' 184 -.n89 .020 •• 031 -.167 
151 _.n8c .1'179 .284 •• 477 te!= -.127 .062 .1lZ -.478 N 

0 

152 -.193 .n71 .129 .... 48S 186 .n09 .OS5 .193 -.293 .;.. 

15' -.2"4 • no .l35 -.711 187 .nOl .062 .281 -.204 
)S4 -.1«;E! .111 .112 -.665 leE! .nll .049 .193 -.152 
lSS .... f\f,,, .103 .el'S .... 50; lE!9 -0.000 -0.000 -0.000 -0.000 
15~ -.134 .n19 .109 ... 494 190 -.n24 .079 .321 -.291 
151 -.153 .n66 .068 -.393 191 .011 .064 .211 -.231 
lSA -.11c; .n56 .056 -.363 19" -.124') .071 .068 -.421 
lS«; ... 133 .n55 .(l]9 -.369 193 -."65 .052 .132 -.279 
16;; -.14" ,;;58 .nOl -.411 194 -.245 .10; .045 -.63'5 
161 .... 136 .il61 .n20 -.399 19e; .... 295 ,1)94 -.081 -.f!91 
lEI? .... 145 .i't65 ,O31!:> .... 444 196 -.191 .114 .051 -.743 
16::1 -.]151 .il66 • nit 2 -.471 191 -.'370 .121 -.098 -.833 
164 ... J 6t-: .n72 .(143 -.445 19A -.206 .014 .053 -.474 
165 .... lAf! .n82 .062 -.540 199 -.071 .043 .12S -.246 
\66 -.2A6 .103 ... tl)) -.745 200 -.027 .056 .229 -.447 
167 -.19" .n79 .169 -.452 201 .117 .086 .433 -.183 
lee .... H'~ .100 .391 -.603 202 .013 .098 .662 -.388 
16<!) -.fle3 .156 .'il3 -.797 ?O3 -.086 .162 .39'" -.733 
11'; -.155 .'81 .434 -.814 204 -.127 .131 .234 -.625 



WT~~ E~6JNEERr~G STUDY OF THE AFNAISSANCE CENTEA 
UN1FOR~ UP~TRfAM AOUGHNESS 

OI.;TEP BUILDING 
~INC DIRECTION 130 

PRESSUPt "f6~ k"'S ~AX rf*u", MtI\I"'UM PRESSURE MEAN RMS MAXIMUM MINU~UM 

UP fPESSIJFfF J.l"'E~Sl.PF fPE~SURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF. 
,.,U .... t!t='R cnEFFH'T!:1\ T rcEFFTCTF,.T COE.FFICIENT Cr.EFFICtEI\T NU .... BF'R C"EFFICIENT (CEFFICIENT COEFFICIEhT COEFFICIENT , -.4CiS1 ... ,.!} -.CfjO -.704 3'5 -.:412 .094 .030 -.750 ., _.':4C ,('72 .... 048 -.5E!2 36 -.311 .101 .026 -.735 

~ -.28;1 .oeq ,002 -.67n 37 -.279 .098 .036 -.617 
• -.]c;" _ft77 -e.016 .... 649 39 -.224 .098 .103 -.700 
c:: -.32C:: ."ee .ORR ".!8G 39 -.194 .080 .052 -.519 
F- -.34:" ,f'el .... 143 .... ~e7 40 -.208 .066 .02S -.551 
1 -.4;1' _"f'7 .. ,l"~ ... ~49 41 -.221 .061 ·.026 -.923 
~ -.2QQ .Hle .0Ci? -.~05 4; -.250 .065 ·.033 -,'99 
c; -.1~1 .1182 .leo -.439 43 -.274 .073 -.029 -.517 

1;' ... 294 .t\f:2 -.093 -.145 44 -.380 .088 -.075 -.751 
11 -.46' .n67 -.237 -.699 4t; -.233 .068 .199 - •• 97 
Ie -.3;" ."77 -.029 ",CE58 46 -.029 .06. .248 -.371 
1 .... -.;15; .,,11 .044 ...538 41 .113 .132 .522 -.509 
14 .... J33 • ';E:} .055 .... 377 48 .040 .199 .641 - •• 97 
Ie; .1!3f .1l~ .ESC .156 49 -.237 .163 .439 -.660 N 

1" .522 .11'9 .ell .157 51) -.324 .090 .222 -.663 0 
VI 

17 .:31«= .1'!t!CJ .~41 .02n 51 -.281 .059 -.072 -.521 
IS) .4~f: .10; .e::c; .152 5~ -.049 .091 .183 -.818 
lq .~c: ., 14 .C::05 .194 ':':.' -.117 .079 .092 -.612 
2r .46!' .~qc:; .714 .154 54 ,497 .134 .858 .0"2 
21 ,41'11 ,11<;2 .718 .185 5~ .459 .113 .763 .099 
22 .361: ."e3 .t33 .093 56 .525 .099 .185 .U6 
23 ,1Q$l .oU! .4~1 -.113 57 .577 .117 .96. .245 
z. -.114 "i'71 .1 '11 ".!!28 51!' .509 .104 .820 .202 
2r:: -.Ell- .1 {ICS -.256 .... 960 ':9 .501 .096 .@02 .206 
2~ ... 34' .1I91! -.r58 -.~73 ~t) .389 .087 .670 .llO 
27 -.Z1~ .;;53 .. ,(194 ... 536 61 .182 .075 .475 -.049 
2p -.?33 .1'54 -.042 -.611 ~, -.190 .082 .119 • ••• 3 
2a ... 161 ,,1'54 .06f:l .... 545 ~3 -.581 .124 •• 191 -.932 
3;' -.2'0" ."~4 .019 -.499 64 -.345 .O9? -.033 -.710 
31 ·.21~ .1'l56 -.026 ... CS36 65 -.228 .058 .072 -.496 
3., -.224 .;'55 -.osn -.516 66 -.183 .050 .031 - •• 01$ 
33 ... 16~ .nS! • till -.594 67 ·.122 .049 .089 - •• 02 
34 -.?I'\~ .nS9 -.OOA .... 474 Ell -.159 .047 .004 -.550 



~lNO F.~GtNEE~rNG STUOY OF THE RENAISS_NCE CENTER 
lINtFO~AI vPSTRFAM ROUPHNESS 

ot.. TER eUIl.OING 
wiNe OIRECTION 130 

PRESSURE "'EAt\. RAiS MA~IMUM MI~IMUM PAESSURE MEAN AMS MAXIMUM MINI",UM 
TAJ.: fo'MESSIJRF PAECSSUF'E P~ESSURE PRESSUkE TAP PRESSURE PpESSURE PAESSUAE PRESSUAF 

NUMHFA coEFFICTEr..T COEFFTCIFt<:T coEFFICIENT COEFFICIEr..T NUMBER CflEFFtCIENT eCEFFICIENT COEFFICiENT COEFFICIENT 
6«; -.lS,;l .041 ·.02F1 -.50· 10~ -.113 .054 .0C;1 -.44! 
7" -.IAR .1I4t: .... 044 -.441 104 -.146 .054 .050 -,465 
1J -.IJi' .050 .oss -.364 10~ -.167 .056 .Oll -.504 
7~ .... 221 .;'63 -.038 ".542 10" -.178 .051 .005 -.525 
7'! -.21Q .~59 -.041 -.457 101 -.114 .050 .0lCj -,40l 
7. -.2?(\ .ns,", -.041 -.4l8 108 -.150 .055 .061 -.479 
7c; -.?!l7 .;'54 -.'l3!' -.5t6 109 -.241 ,070 -.004 -.573 
7,. -.21C! .n53 -.03S -.506 l1n -,31B .086 .028 -.900 
n ".224 .n55 -.C51 -.532 111 -.159 .083 .177 -.702 
1B -.2C;", .n67 -.035 -.596 112 -.223 .093 ,0!6 -1.113 
79 -.271. .n78 .119 -.565 It:! -.261 .112 .068 -.826 
ar. -.364 .,,90 -.n46 -.105 114 -.'UO ,086 -.059 -.824 
8, -.237 ,;'67 .126 •• CS13 11"" -.180 .054 .043 -.447 
e(, -,023 .n78 .284 -.503 116 -.207 .067 .043 -.615 
8'! .083 .138 ,523 -.405 117 .... 22(1 .065 -.003 -.594 
a4 .009 .182 .734 -.!67 118 -.23(1 .069 -.023 -.623 tv 

0 

8e; -.171 .165 .463 -.718 119 -.220 .066 -.038 -.552 0-

Sf -.234 • t 21 .394 -.748 12" -.233 .070 ·.023 -.637 
81 _.04$1 .n96 .227 -.561 121 -.24. .074 ·.045 -.599 
sa -n.oo!"t ·0.000 -n.noo -0.000 122 -.285 .084 -.016 -.703 
89 .354 .i25 .~76 .009 123 .... 315 .090 ·.057 -.110 
9/\ .521 .11'18 .830 .23(1 124 -.416 ,104 -.125 -.82'5 
91 .431 .;;93 .E96 .165 125 -.241 .064 ,032 -.490 
9, .4q~ .113 .ass .201 1211 -.(144 .063 .2~6 -.l38 
93 .514 .12t' .898 .173 127 .n81 .098 .393 -.542 
~4 .456 .1013 .e27 .154 128 .1'166 .136 .476 -.468 
9r::: .451 .1tn .799 .183 12q -.1'161 .162 .534 -.703 
9f .34l ,~84 .folS] .121 Il0 -.151 ,143 .490 -.754 
97 .154 .ti75 .452 -.1'181 131 -.183 .133 .200 -.702 
9@ -.lIn .;'86 .248 -.466 132 ."53 .n80 .l16 -.241 
99 -.5:- 7 .124 -.139 -.eil7 lJ3 -.,53 .106 .241 -.564 

lC/a -.]i.J,. .102 ... n37 -.683 134 .283 .136 .736 -.112 
101 -.214 .;;61 -.012 -.539 135 .28«; .110 .654 .009 
102 ... 17t; .n56 .n03 -.479 136 .]88 .095 .711 .104 



WIND E~GINEERt~G STUDY OF THE RFNAISSANCE CENTER 
uNIFORtI UPSTREAM ROUP.HI'vESS 

OLTER I=!UILOING 
wINe DIRECT LON 130 

pRESSURE ~E~N R"'S MAXtro-UM ro-tJ\IMUM PRESSUPE MEAN RMS MAltIMUM MINIflUM 
TAP I-r:o.ESSURE PRE~SU"E PRESSURE PRESSURE T_p PRESSURE PRESSURE PRESSURE PRESSURF 

NUro-BE'R COEFFICTEf\T coEFF rc IE",T coEFFICIENT COEFFICIE"T Nuro-eER C~EFFICIENT COEFFICIENT COEFFICIEhT COEFFICIENT 
137 .43!ii .,11 .e09 .150 171 -.008 .138 .5()9 -.491 
13@ .384 .101 ,704 .111 172 -.066 .131 .35~ -.623 
139 .~91 .n93 .724 .153 t7~ -.032 .088 .183 -.413 
14;' .275 .n81 .554 .f\6A 174 .005 .115 .332 -.408 
141 .1 ~9 .n12 .412 -.113 175 .212 .116 .123 -.218 
11+2 -.14 11 .084 .:!51 -.481+ 176 .264 .101 .622 .013 
14"11 ... 42~ .125 ... 086 -.885 177 .199 .091 .545 -.013 
\44 ... 264 .100 .036 -.65(\ 178 .335 .085 .619 .130 
11+5 ... 2nt; .064 .n31 -.481 179 .(198 .060 .399 -.098 
14(- -.11' .063 .n71 -.577 1e~ -.173 .075 .094 -.559 
147 -.11 " .064 .089 -.~90 181 -.116 .081 .131 -.536 
14~ -.149 .1'169 .1et -.718 182 -.153 .077 .076 -.505 
14e; -.111 .n73 • neo -.111 tel -.239 .10; .227 -.789 
15;; -.186 .080 .132 -.663 184 -.208 .044 -.109 -.341 
151 -.114 .n77 .217 -.S89 leS -.263 .140 .146 -.938 I'V 

152 -.23,:1 .n86 .089 -.623 186 -.055 .093 .204 -.470 0 
"'-J 

153 -.2M:l .116 .c41 -.763 187 -.120 .10t .284 -.505 
154 ... 29? .121 .099 -.966 188 -.n53 .077 .190 -.388 
ISS .... 182 .121 .UO -.748 lee; -0.000 -0.00t) -0.000 -0.000 
15! -.25? .101 .123 .... 713 190 -.071 .058 .174 -.348 
157 -.2~1 .n91 .059 -.624 191 -.123 .089 .1~8 -.530 
15~ -.19i? .079 .(157 -.~79 192 -.268 .096 -.020 -.626 
15c; -.222 .n73 .016 -.570 19::. -.156 .018 .106 -.567 
16r -.26e; .;;76 -.n51 -.fI2 194 -.404 .113 -.160 -.914 
16~ .... 283 .il89 -.nS4 -.721 19e; .... 397 .086 -.167 -.745 
]62 -.2~H .;;93 -.O3() -.764 196 -.243 .108 .005 -.702 
16"11 -.291 .fi95 -.~29 -.728 197 -.436 .112 -.139 -.863 
164 -.3?'~ ,;;94 • i'll3 -.764 198 -.236 .074 -.006 -.482 
16!; -.33Q .~94 -.110. -.761 199 -.n84 .041 .081 -.245 
166 -.4C;f .lOO -.173 -.922 200 -.007 .041 .110 -.241 
167 -.3n~ ,1\68 -.062 -.599 201 .162 .055 •• 06 ... 143 
16e -.1"4 .~51 .333 -.381 202 .105 .075 .436 -.215 
16Q .F41 .;;78 .355 -.367 203 .112 .102 .465 -.367 
17;; .1'51 .113 .394 -.487 204 .075 .085 .325 -.?94 



WIND tNGINEf~INE ~l~DV OF THE RfNAISSANCE CENTE~ 
IJNIFr.Rt-4 vPStRFAM ROvt:HNESS 

Ot..TER eUIl..DING 
wINe DIRECTION 140 

PRES!;lJRtE IVElt'" "~S ~A)( l"'U~ MYfo.lfotUM PRES-UpE MEAN RMS MAXIMUM MIN!tttUM 
lAc: Io'J:.iESSUr:tF Pt:iE:C:SUJ:E f'lRf:5SURE PRESSURE TAp PRESSURE PRESSURE PRESSURE PRESSURF 

t,,\Jtll-!I='R COEFF TC fEr.. 1 reEF FTC TF,"T tnfFF IC JE'NT COEFFICIENT NUM8FH CrEFFICIENT COEFFICIENT COEFFICIEI\T COEFFICIENT 
-.2Q1 .;'ge .(121 ... fo43 :!c: -.432 d42 -.059 -1.100 

~ ... 374 .107 .e21 ... 765 3f. -.398 .146 .332 -1.169 
3 -.3P.Q ."'15 -.(l9A -.769 37 -.356 .120 .018 -.871 
4 -.264 .116 .161 ·.601 38 -.343 .104 -.004 -.838 
5 -.251 .138 .~Ol -.765 3.; -.363 .102 -.059 -.801 
f: -.42? .1'171 -.161 -.f.92 4n -.398 .095 ... 121 -.883 
7 -,41~ .102 ,U8 -.864 41 .... 401 .090 -.115 -.174 
p -.421 .096 -.093 -.181 4? -.431 .086 -.132 -.178 
CJ .tlR4 .121 .516 -.306 4'3 -.456 .095 -.110 -.821 

1n -.34e ,"68 ".115 ... 590 44 -.594 .124 -.226 -1.199 
11 ... ':l,. .,,78 -.288 -.762 45 -.374 .069 -.155 -.654 
12 -.34Q .n14 -.081 ... 581 46 -.('188 .046 .073 -.332 
l~ .ORA .1'171 .:!38 -.262 47 .120 .058 .401 -.121 
14 .081 .090 .396 -.256 4P .269 .098 .126 -.ll7 
1~ .65P .114 .C;85 .19A 49 .331 .183 .808 -.434 tv 

III .374 .t20 .~96 -.017 5n -.010 .240 .138 -.670 0 
00 

17 .::11 .ii84 .~52 -.006 !l -,169 .085 .196 -.440 
IP .23c .i"f:J1 .!n9 -.061 52 .~14 .08~ ,453 -.191 
Ie; .SC;' • , ?5 .q~3 .064 5~ .143 .092 .434 -.17 • 
2n ,401'1 _('l89 .~71 .042 54 .626 .119 1.008 .243 
21 .3Rl ,n83 .fl1 ,090 5~ .463 .124 .784 .047 
22 .2C:;~ .i\76 .S1~ ... 011 56 .441 .102 .714 .083 
23 .(l7~ .066 .:!I9 -.148 51 .551 .130 .928 .159 
24 -.214 ,,,60 .OO~ -.44n 5e .486 .098 .111 .138 
2.:; -.43A .106 -.206 ·.931 59 .440 .084 .693 .159 
ct- -.:!77 .n83 -.116 -.770 6n .291 .072 .523 .050 
21 ".J3~ .;'6@ -.(163 ·.598 61 .069 .063 .281 -.171 
2~ -.3;!" ,('17(1 .... 036 -.59n 6, -.267 .071 -.043 -.544 
29 -.261 .,,69 ".COl -.589 63 -.389 .124 -.106 -.909 
31'1 •• ~9P ,1'158 -.t!ett -.585 64 -.341 .097 -.0151 -.130 
3) -.J1F1 .,,56 -.110 ·.588 6e; -.309 .082 .... 013 -.633 
l~ -.326 ,n58 .... 121 -,636 66 -.282 .076 .005 -,633 
33 -.271 .;'64 .n14 ... 50S 67 -,223 .014 .039 -.661 
34 -.32Q .;;16 ... 107 -.652 6P. -.251 .064 -.024 -.588 



Wl~O E~GINEERt~G ~TUOY OF THE RFNAtSSANCE CENTER 
IlNIFr.RM UPSTREAM ROUGHNESS 

Ol;TER I3UILOING 
wI~C DIRECTION 140 

PRf.SSUR£ .,E4/1; Rt.lS ft1A)CI"U'" "I~IMUM PRESSURE MEAN RMS MAXIMUM MUU'MUM 
TAP t:o"ESSI.IPI:' "'~FC;SIJRF PRE!SUR~ PRESSURE TAP PRESSUIolE PRESSURE PRESSURE PRESSURF 

"U ... 8f:R COEFFTCTE"T CCHFTCTF" r COE.FFICIENT CcEFFrCrE"T NUMBFR CnEFFtCIENT CCEFFICIENT COEFFICIEhT COEFFIClfNT 
69 -.?77 ,1'I6i' ... (J39 -.~SO 10:'! -.?01 .071 .110 -.57" 
'1" ... 2R::> • nSf:' ·.oe2 -.~66 104 -.240 .072 ·.03~ -.730 

"' , -.222 .062 -.022 -.~06 10C; -.261 • 071 -.06 • -.731 
7? -.39(1 .137 ·.019 -1.044 10" -.264 .067 -.019 -.621 
73 -.371 .He ... 046 -.916 107 -.191 .058 -.028 ..... 0 
74 ... ~77 • , 21 -.()10 -.946 10e -.232 .060 •• 0.1 -.575 
7!!' -.34tJ .' 03 -.046 -.eos 109 -.271 .06' -.096 -.6'9 
76 -.~6~ .(195 ",N!9 ·.SS7 110 -.278 .018 -.003 -.935 
77 -.364 .nSS -.104 -.745 111 ·.229 .102 .223 -.795 
1F! -.42" .il97 -.~37 -.950 112 -.:H5 .141 .092 -1.015 
19 ·.43~ .110 -.118 "1.025 113 -.373 .162 .165 -1.033 
at' -,C;24 .124 -.en4 -1.119 114 -.328 .132 .175 -.933 
e, -.34? .n7; -.129 -.~50 lle; -.309 .101 .022 -.797 
82 -.1'34 .;'53 .354 -.262 11/1; -.349 .126 .001 -1.216 
83 ,18~ .;;12 .446 -.175 117 -.359 .117 -.012 -.915 N 

0 

84 ,2Q? .112 .1:77 -.296 118 -.375 .118 -.0.9 -.961 10 

Se: ,22r; .151 ,~99 -.522 llq -.359 .116 -.032 -1.122 
aF.- • "nCi .,34 .156 -,498 120 -.:H8 ,106 ·.096 -.961 
67 .211 .;'92 ,482 - .168 121 -.380 .099 -.059 -.906 
8S .17C; ,11'16 ,S~7 -.216 122 -.439 .llO -.0.9 -1.017 
89 .521 ,132 .C;02 .n34 123 -.482 .115 -.1.1 -1.116 
9;; .41i' .'21 .799 .027 124 -.600 .131 -.256 -1.229 
91 .3n1 .101 .~93 .039 12! -.33CJ .074 -.109 -.664 
92 .371 .10~ ,fe7 .037 126 -.058 .052 .102 -.295 
9: .444 .132 .<;08 .090 127 .152 .056 .348 -.088 
li4 .41'.; .10e .700 .06ij 12~ .228 .088 .499 • • 1St'! 
<;c: .371:1 .n9r. .~79 .107 129 .206 .121 .614 -.221 
9,. .?I'n ,1113 .469 .016 13n .126 .119 .689 -.336 
97 ,('I3e; .n66 .278 -.186 131 .104 .095 .380 -.332 
9,:l -·24J:1 .011- ... (107 --552 131' -268 .080 .584 -.002 
9c;: -.3"" .135 -.013 -.945 131 .178 .131 .598 -.255 

100 ".31Q .n98 .... 086 -.110 134 .489 .113 .931 .188 
101 -.2A~ ,tl7S -0.000 -.595 131: .284 .139 .717 -.212 
1!l2 -.2"? ,il74 .... 021 -.561 136 .312 .104 .677 -.037 



WYND E~GINEfRING STUDY OF THE RFNAISSANCE CENTER 
UNIFOR~ uPSTREAM ROt.;~HNESS 

Ol.TER ~uILDING 
wINe OIRECTION 140 

I:IRESSI)j:;E tJE A II. R~S foAAlClfoAUM ~I"I~UM PAESsURE MEAN R~S ~AxtMUM MINlflUM 
UP I-lJ<ESSlJRF PQE~Sur::E' PRESSURE ~RESSuAE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

NU"'A!:'R COtFFICTH T rOEFFTCJfNT CnEFF!CIFNT COEFFICIENT Nu~eFR C,.,EFFICIENT CCEFFICIENT COE'FFICIE"T COEFFICIENT 
13" .361 .ll&:; .763 .049 171 .209 .094 .541 -.09" 
13P. .319 .ti95 .599 .068 17t' .182 .109 .601 -.200 
139 .3"7 .n7A .571 .087 173 .252 .070 .501 .024 
14~ .181 .,,72 .502 0.000 174 .248 .107 .561 -.151 
141 -.Olle: .;'61 .264 -.183 US .373 .098 .813 .138 
142 ... 2&:;'; .tl73 -.041 -.SlB 176 .191 .115 .617 - .19'5 
14~ -.36;" .133 -.104 -.906 177 .226 .091 .517 -.079 
144 -.334 .100 -.O?f- -.754 17e .273 .092 .605 -.024 
he: ... 299 .~e6 -.060 -.726 17«:1 -.009 .055 .220 -.1ge 
14~ -.27e: .n85 .025 -.722 leo -.273 .079 .025 -.720 
147 -.214 .ilee .169 -.774 181. -.213 .087 .076 -.909 
l'+P ... 24~ .i'ar; -.013 .... E!96 Ie? -.212 .07«:1 .o~l -.f,SI 
hc:.l -.:::64 .nA6 -.050 -.987 183 -.,-a7 .105 .018 -.88a 
15(1 -.269 .~el .oso -.e49 184 "0.000 -0.000 -0.000 -0.000 
151 -.2n? ,;;77 .066 •• 673 le~ -.375 .181 .102 -1.172 N 

152 -.265 .,,71 -.tl2f1 -.tl3 186 -.180 .089 • 17 It -.619 ..... 
0 

153 -.3n4 .100 .003 -.955 187 -.184 .137 .S?6 -.1526 
154 -.t?79 .121 .100 -.987 188 -.131 .088 .206 -.389 
155 -.28n ,t.3Q .052 -1.149 189 -0.000 -0.000 -0.000 -0.000 
15~ -.344 .139 .079 -1.130 190 -.188 .080 .098 -.473 
157 -.3615 .,24 .060 -.e74 191 -.296 .115 • 1 It It -1.036 
15p -.3~n .1.16 .036 -.e61 192 -.429 .121 .280 -1.3-62 
159 -.405 .118 -.0315 -.916 193 -.436 .128 -.081 -.927 
16r .... 4::19 .,25 -.~~o -.973 194 -.546 .142 .093 -1.198 
16] -.43~ .,24 -.l1a -1.(\67 19c; -.~a3 .097 - .111 -.e18 
162 -.45e " 121 -·148 -1-055 196 ".260 .125 .025 -.944 
16~ -.464 .118 -.135 -.958 197 -.489 .139 -"ls3 -1.082 
164 -.491 .116 -.152 -\.061 198 -.2315 .099 .078 -.635 
165 -.5le; .122 -.141 -.998 199 -.102 .053 .073 -.290 
166 -.664 .130 -.:!!1 -1.142 200 .185 .058 .486 .012 
167 -.411 ,,';83 - .litS -.748 201 .273 .06) .585 .09£1 
168 -.IlA .t'51 .0153 -.288 20~ .161 .064 .381 -.0155 
169 .,,9;» .050 .269 -.(l9? 203 .292 .085 .641t .013 
17" .114 .;'67 .:!90 -.043 204 .259 .078 .1585 -.008 



WINO eNGINEFRING STuDY OF THE REN41SSANCE CENTER 
Ul'llYFORM UPSTRE4M ROU(';toiNESS 

Ot.TER PUIL-OING 
WINe DIRECTION 1~0 

PRESSURE ~EAN R~S MA)CIt.lUM MI"Ip.!UM PRESSURE MEAN RMS folAXIMUM folIN IfIIUfol 
TAp J:.j:<ESSlJ~E PRE'5SUPE PRESSURI=' PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

NUt./BFR COEFF I(':TEh T COEFFTr.If'~,T COEFFICIENT COEFFICIEI'IIT NUfolBER CI'lEFFtCIENT CCEFFICIENT COEFFIcIENT •• COEFFIC tENT 
1 -.24 1lt .~73 -.041 -.6a9 35 -.505 .120 -.14d -1.051 
? -.2lA • 061 .038 -.520 36 -.475 .109 -.010 .... 93 • 
3 -.51'9 .naa -.159 -.9'5 37 -.464 .090 -.la3 -.8'0 
4 -.13A .112 .259 -.565 38 -.490 .091 -.228 -.a8s 
s -11.000 -0.000 -0.000 -0.000 39 - •• 87 .093 -.170 -.917 ,. "/'I,OCO -0.000 -0.000 -0.000 '0 -.512 .089 -.238 -1.02t ., .. n,ono -0.000 -0.000 -o.oon 41 -.!I;23 .09() -.226 -1.152 
e -o.oon -0.000 -0.000 -0.000 42 -,535 .080 -.292 -.as!; 
9 .OSl .139 .615 ... 375 .~ -.575 .108 _.1~4 -.941'1 

In -.37 tl • "68 -.1'4 -.635 4 • -.a93 .135 -.455 -1.'50 
11 -.582 .ti73 -.309 -.888 4S -.'62 .077 ... 177 -.703 
12 -.421 .n65 -.160 -.663 '6 -,094 .051 ,1)3 -.26!; 
1:1 .2S11: .1'1713 .480 -.037 47 .125 .055 .357 -.102 
14 .336 .105 .62. -.016 '8 .2.4 .066 .466 .025 
1~ .434 .130 .776 -.050 49 .395 .107 .8139 .064 tv 

16 • (124 .110 • :364 -.340 50 .4'0 .157 .893 -.168 ..... ..... 
1" .073 • n84 .332 -.2ll 51 .012 .071 ,408 -.265 
Ip -".(11"1'1 -0.1'100 -n.ooo -1).00t) 52 .412 .n83 .634 .114 
lCi -/'i. 001'1 -(1.000 -0.000 "0.000 5'3 .390 .105 .685 .(146 
2n "o.oon -o.nOo "0.000 -0.000 S. .)97 .149 .860 -.182 
21 -ft.oon -0.000 -0.000 -0.000 55 .188 .114 .533 -.219 
22 .128 .i\65 .J25 -.096 56 .235 .096 •• 90 -.13. 
23 ... ;;49 .n57 .)4' -.tl4S 57 .273 .159 .798 -.148 
24 -.298 .~52 -.128 -.481 58 .401 .llS .905 .017 
211: -.44Ci .;:63 -.264 -'.1'!45 5C1 .333 .084 .605 .047 
26 ... 424 .n56 -.228 -.685 61'1 .168 .067 .383 -.027 
27 -.429 .';59 -.194 .... 672 61 -.n43 .05. .166 ...204 
28 -.41'19 .~5a -.lel -.~43 6" ".298 .056 -.136 .... 493 
29 -.392 .~55 -.176 -.601 63 -.360 .073 -.165 -.690 
3n ... 41 ::; .n47 -.228 -.511 64 ".352 .07(1 .025 -.737 
31 -.4i'A .nS!:! -.216 -.652 615 -.378 .n7'5 -.071 -.e31 
32 -.411 .nS7 -.203 -.656 66 -.336 .068 .140 -.770 
33 -.4f1t' .('160 ... 185 -.630 67 -.310 .061 .097 -.721 
34 -.432 .;;67 -.228 -.697 6~ -.3.0 .059 -.189 -.6'1 



wyND EN~TNEF.RtNG STuDY OF THE RENAISSANCE CENTER 
uNIFnAM ~PSTREAM ROu~HNESS 

OllTER 8uILOING 
wINe DIRECTION 150 

PRESSuRE WEAN RhlS MAXIMUM MII\IMUM PRESSuRE MEAN RMS MAXIMUM MINIfiUM 
TAP H.ESSURE F~E~SlpE PRESSURE PRESSUHE TAP PRESSURE PRESSURE PRESSURE PRES SURF 

I\'U"'f;FR coEFFJt:'TFI\T cnEFFTCIF~T cnEFFICIFNT COEFFICIEt-oT NUMBFR C('IEFFTCIENT CCEFFICIENT COEFFtcIEl\iT COEFFICIENT 
cQ -.3r:;FI .;'56 ... 16~ -.f4A 10' -.257 .059 .0Ob -.682 
7;" -.3l? .(;55 -.132 -.525 104 -0.000 -0.000 -0.000 -0.000 
71 -.3"~ .059 -.fl71 -.540 lOS -0.000 -n.ooo -0.000 -0.000 
72 -.5r·, .163 -~tllO -1.27A 106 -0.000 -0.000 -0.000 -0.000 
7 .... -.47e; .134 -.104 -1.189 101 -0.1)00 -0.000 -0.000 -0.000 
74 -.4P" .133 -.12ll -1.311 lOp. .... 273 .045 -.007 -.583 
7r; ... 47~ .123 -.llS -1.101 109 -.305 .045 -.157 -.468 
1~ -.487 .107 -.17~ "'1.151 111) -.275 .047 -.101 -.465 
77 -.487 • I"! 96 -.219 "'1.0n8 111 -.298 .093 .009 - • .,22 
7@ -.564 .112 -.241 -'.017 112 -.317 .120 -.050 -.943 
7e; -.6~C; .,33 -.249 -1.175 113 -.418 .135 .166 -1.075 
ell -.A?7 .,52 -.386 -1.424 114 -.381 .121 -.058 -.922 
81 -.46f. ."'87 -.~13 -.843 11!S -.422 .121 .064 -.960 
ij2 -.\'157 .059 .145 -.2.1 11f\! -.471 .141 -.049 -1.563 
83 .21'11 .n62 .lt02 -.009 117 -.473 .130 -.133 -1.175 N 

84 .327 .071 .571 .075 11Ft -.486 .127 -.151 -1.217 '""" N 

S!; .45~ .114 .e66 .059 119 -.464 .122 -.062 -1.108 
a~ .311 .121 .el. -.ln4 12n -.487 .112 -.173 -.980 
B7 .]"7 .n89 .1!44 .100 121 -.492 .1()5 -.194 -.971 
ae .374 .113 .703 .017 12~ -.555 .123 -.239 -1.076 
B9 .374 .t43 .e1n -.090 123 -.636 .141 -.171 -1.195 
9n .192 .105 .524 -.175 124 -.842 .141 -.435 -1.368 
9, .177 • i\91 .433 -.189 1215 -.421 .086 -.171 -.728 
92 .l?? .,0<' .453 -.182 126 -.a59 .061, .175 -.249 
9~ .213 .133 .196 -.222 121 .112 .057 .380 .016 
94 .Jn4 .,25 .710 -.136 Us:! .271 .074 .524 .068 
9r; .2°1 .n88 .548 ·.037 129 .365 .103 .714 .055 
96 .148 .joI72 .724 -.441 13n .330 .109 .738 .010 
97 ·.n4~ .nS? .324 -.539 131 .241 .207 .657 -.853 
"@ -.?,;1 .n57 .267 -.764 13? .375 .078 .632 .133 
99 -.2e;R .("166 .13~ ... 790 133 .359 .091 .660 .062 

100 ".3n7 .(,66 .040 -.793 134 .429 .138 .848 .017 
101 -.334 .1167 -.nI2 ·.797 13c; .008 .142 .381 -.466 
102 -.289 .n63 -.nOl -.824 136 .134 .091 .410 -.183 



wr~o E~G!NEfRI~G SlUDV OF THE RENAISSANCE CENTER 
IJNIFOPM UPSTREAM ROl;t;HNESS 

OI.TER BUILDING 
wI~C DIRECTION 1~0 

PRESSURE "'Ebl\; RMS MAXIMUM MI~IMUM PRESSURE MEAN RMS MAXIMUM MINr"-UM 
TAP f-C;ESSllRE PRESSlJ~E PQESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PFiESSURr:' 

NU,.."r:R COEr:FICTEt-T (OEFF 1.C IEf\,T COEFFICIENT COEFFJCIE~T NUMBFR CI'IEFFTCIENT COEFFICIENT CnEFFICIE~T COEfF1CtENT 
137 .21 1l .,43 .122 -.331 171 .306 .092 .629 .032 
13e .266 .114 .H2 -.225 172 .309 .104 .776 .049 
139 .22Q .~e2 ,483 -.,42 173 .323 .081 .628 .079 
14~ .jl94 .~61 .:!26 -.161 174 .366 .099 .745 -.078 
141 -."89 .r48 .100 -.303 17~ .318 .130 .755 -.077 
l4? ... 2!iE.' ,ii46 ... 122 ... 499 17~ -.030 .120 .342 -.442 
lit~ -.3;;1I! ,;;54 ''.If!O ".~01 177 .078 .090 .356 -.312 
144 ... 321 .';53 .n22 -.813 118 .153 .099 .50" -.182 
14S -.336 .n51 .01<' ... MIl 179 -.096 .045 .079 -.269 
14~ -.29P .n50 .058 -.684 180 -.307 .047 -.169 -.608 
141 -.263 .n47 .031 -.67" let -.264 .041 -.139 -.480 
\l+~ -.292 .;\42 ... 165 -.475 182 -.254 .047 -.142 -.481 
14e; ".31~ .;;41 -.19A -.475 183 -.315 .058 -.178 -.591 
IS; -.288 .(1,.1 -.169 ... 48(1 !e4 -0.000 -0.000 -0.000 -0.000 
151 -.2C;" .;'42 -.131 -.440 185 -.479 .158 -.144 -1.401 N 

152 -.3i!4 • i'45 -.172 .... 516 186 -.226 .077 .075 -.543 
.... 
tN 

153 -.344 .060 -.184 -.992 187 -.181 .138 .562 -.752 
154 -.34e:; .n88 -.069 -.~80 Ie" -.111 .091 .229 -.466 
\55 -.331 .100 -.022 ·.802 leq -0.000 -n.ooo -0.000 -0.000 
156 -.417 .119 -.031 -1.016 190 -.294 .079 -.03e -.555 
157 -.4411 .109 .137 -.976 19] -.363 .100 -.06e -.660 
lS$iI -.471 ."14 .506 -1.067 192 -.518 .097 -.276 -.879 
159 -.5"'= .tl4 -.173 -.953 193 .... 631 .122 ... 242 -1.102 
16(; -.53Q .111 -.216 -.98C; 194 -.643 .112 -.361 -1.100 
ltll -.5:U .112 -.248 -1.014 195 -.455 .079 -.1,,8 -.834 
162 -.'ill2 .lfl7 -.28" -.Q79 196 -.278 .111 .041 -.694 
161 -.571 .t08 -.309 -.989 197 -.512 .131 -.140 -.950 
164 ... 591 .,"9 -.339 -.979 19A -.233 .101 .113 -.537 
16~ -.587 .148 -.203 -1.170 199 -.099 .070 .177 -.302 
ltl~ -.e4~ • ~4S -.450 -1.405 200 ,191 .069 .501 .013 
167 -.4",,, .102 -.035 -.796 201 .289 .073 .603 .125 
16,a -.I('H~ .n66 .136 -.307 20" .208 .087 .577 .001 
169 ,12~ .r.63 .:!39 -.046 20~ .l07 .089 .~3l .098 
17r .22; .~73 .476 .OlQ 204 .288 .086 .592 .080 



~Thn E~GINfENING ST~DY OF THE ~FNAISSANCE CENTER 
III\1IFCR~ ~PSrRE~M RO\Jt;HNESS 

OlTEH I3UII..OING 
wINe DIRECTION l~O 

P~ESSU~t. flEA'" f;,.,S fl.AXlfl.UfI. fl.INIMUM PRESSURE Me-AN RMS MAXIMUM MINU~U" 
TAp "'CESSUC(I: PloiEc;SUHr PRE~5URE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUR~ 

MJ"'eFR coEFFT('TEI\T ('OHF TCIFt< T COt-.FF ICIt'NT ccEFfICIEfI,T NUMeFR CoEFFICIENT (CEFFtC!ENT cnEFFIClE"'T COEFFICIENT 
1 -.71" .10S -.~44 -1.08S 3! -.495 .074 -.259 -.890 
'2 -.IS?? .,.,93 -.234 -.908 3~ -.'HS .082 -.246 -.971 
~ -.6<)? .1'166 -.4<)2 -1.020 31 -.'518 .078 -.284 -.974 

• -.!" 11 .103 -.11+5 ·.853 38 -.'528 .082 -.247 -1.107 
e; -.c.:l'- .109 -.042 -.883 39 -.517 .080 -.255 -.948 
f- ".45!'o .'2~ -.027 -.Pl5 41'1 -.'543 .075 -.304 -.942 
7 ... t:I'!oa .n!;n -.~1l -1.1:'14 41 -.'555 .071 -.360 -.903 
g -.66' ."'~9 -.446 -.886 4? -.545 .065 -.330 -.813 
'1 -.32' .t19 .c47 -.665 43 -.46t'1 .103 -.103 -.880 

l~ -.46/\ .(\90 .004 -.761 44 -.949 .141 -.464 -1.382 
11 -.771 .075. -.4e1 -1.048 4t: -.367 .082 .022 -.647 
12 ... td\/'I .""8 -.~fl6 .... 86n 46 .010 .0615 .301 -.213 
1~ .321 ./'181 .584 .071 47 .208 .067 .421 -.039 
14 .61'5 .11'14 .966 .291 48 .300 .015 .519 .061 
Ie; -.04" .141 .428 -.607 49 .384 .087 .618 .103 

tv 
H -.43? .('84 -.153 -.7e9 51'1 .522 .125 .883 .106 I-' 

17 -.40/'1 .1'191 -.040 -.976 51 .177 .086 .582 -.119 ~ 

1~ -.2Ql ./l84 .039 -.689 !, .!;S8 .103 .846 .200 
le:; -.2f!Ci • .,4'5 .726 ·.e6'5 5' .'514 .119 .945 .112 
2;; .2se; .?24 .eso .... 715 54 -.087 .183 .454 -.603 
2, .288 ., ell .760 ·.115 S5 -.136 .095 -.005 -.810 
22 .r6~ .n64 .691 -.377 5~ -.180 .105 .193 -.618 
2:! • .131 ,1)49 .360 -.481 57 -.138 .134 .497 -.653 
24 -.3'. ,1\52 .175 -.707 58 ."46 .182 .668 -.61S 
2e; ... 38? ,ilS5 .076 -.681 59 .226 .134 .631 -.360 
2~ -.394 .050 -.071 -.827 6t'1 .090 .018 .414 -.206 
27 -.414 ,050 -.If!6 -.785 61 -.123 .049 .068 -.360 
2~ -.387 • JiS1 .009 -.79~ 62 -.328 .054 ·.150 -.654 
2'1 -.351 .1149 -.024 -.748 f.~ -,33S .066 -.166 -,658 
3n -.39$1 .n47 -.;:5) -.!!96 64 -.358 .070 .040 -.939 
3~ ... 4f'? .050 -.275 ... tll3 tiC; -.384 .072 -0.000 -.719 
32 -.4', .n5S -.245 -.620 66 -.341 .064 .045 -.612 
33 -.384 .05S -.22Q -.614 67 -.303 .058 ·.052 -.514 
34 ·.42~ .ntH ".249 -.~eA 6~ .... 329 .050 ·.110 -.57\ 



wrhO ENGINEERI~G ST~OY OF T~E RENAISSANCE CENTER 
U"'- IFn~~ lJPSl REM4 ROlJG~NE5S 

OLlER 8UIL-DING 
wINe DIRECTION 160 

t:.>RESSUI:IE ~E4N I1"S MAX I~UM "'tf\IMUM PRESSURE MEAN RMS MAXIMUM MINI~U~ 
TAp t'PESSt!l;;~ J;:F<FSSlJPE PRESSURE' PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

txU~8~R CoEFFICTh T (Cl:.,"FTCIF~T coEFFICIENT coEFfOICIff\T NU.,eFR C(,!EFFTCIENT CCEFFICIENT CoEFFIClf~T COEFFICIENT 
69 -.14Q .0'30 -.l1P -.560 10'! -.rse .044 ·.144 -.492 
7r -.32? .r-52 -.074 -.504 104 -.281 .039 -.130 -.431 
71 .... 2Aq .riSS -.076 -.512 10~ -.304 .037 -.142 -.433 
7') .. ~;~ .,2A ... )59 -1.327 10f' -.283 .038 -.120 -.435 
73 -.513 .106 -.a2 -1.263 107 -.245 .034 -.074 -.392 
74 -.SIC; .'00 ".232 -1 oltl 1 lOP -.283 .038 -.168 -.407 
7= -.4AI:; .ABS ... 201 -].062 lOCI -.405 .041 -.251 -.555 
71- .... 5(\2 .1'\75 -.269 -1.032 11n -.470 .053 -.305 -.705 
77 -.50<; ."69 -.j;Se -.901 111 -.~90 .088 -.105 -.179 
7e .... 55~ _,,83 -.:!O4 -.993 1U -.464 .105 ·.138 -1.002 
79 .... 60S .'44 -.054 -1.137 113 -.501 .116 -.034 -1.069 
8; -.951 .126 -.294 -'.:375 114 -.581 .103 -.143 -1.203 
8, -.4(14 .1\97 .221 -.751 11" -.447 .089 -.101 -.842 
82 .U2A .n72 .368 ... 198 116 -.488 .107 -.192 "1.16~ 
83 .lAQ .«69 .566 .OSS 111 -.484 .090 ... 227 -1.022 

tv 
84 .397 .F75 .f.44 .155 11" -.495 .090 -.211 -1.058 ..... 
e~ .49Q .1'88 .742 .231 119 -.411 .079 -.271 -.938 

VI 

IH' .~6Q .112 .920 .269 12n -.496 .076 -.289 -.912 
87 .487 ."99 .796 ~le2 121 -.508 .07S -.311 -.956 
as .54 :, .ne .932 .157 122 -.536 .089 -.321 -1.000 
89 -.~3Q .182 .272 -.964 123 .... 1573 .163 ·.143 -1.171 
9;' -.2n7 .111 .106 -1.()05 124 -.898 .143 -.443 -1.402 
91 -.234 .112 .112 -.795 J2~ -.371 .104 .033 -.676 
9;: ·,127 .101 .193 -.591 126 .021 .079 .295 -.213 
9~ -.146 .122 .403 -.~50 127 .?S9 .068 .528 .077 
94 -.1"211 .,49 .4eA -.552 12~ .354 .081 .648 .129 
9= .12~ .,33 .~61 -.l09 12C1 .43B .093 .751 .191 
96 .t'l4Q ,1"81 .497 -.358 13n .492 .113 .9nl .216 
91 -,121 .~54 .223 -.455 131 .449 .103 .780 .131) 
9$:1 .... ~qp .1'156 .13Q -.775 13'- .448 .105 .851 .193 
99 -.31'17 ."64 .072 -."69 133 .419 .124 .e84 .036 

100 -.317 .nSS -.152 -.655 134 .146 .199 .741 -.540 
101 -.33" .nS6 -.169 -.E:33 13" -.152'3 .,164 -.068 -hUl 
10? ·.29 Q .f\4Q -.144 -.S70 1:;" -.192 .123 .142 -.601 



WINO !~GINEFAtNG STUOY OF THE RFNAISS6NCE CENTER 
HI'IIJFOAt; UPSTRE~M ROUr,HNESS 

Ol,;TER BulL.OING 
wlNC OIRECTION 160 

PRESSURE "Ebl\i R"S MAXIMUM MI"IMUM PRESSURE MEAN R~S MAXIMUM "JNI~U" 
TAP F!:CESSIIRF FRE~SURE PRESSURF. PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUR, 

NU"RFR CoEFFICTft..T COEFF TC IF~,T COEFFICIENT COEFFICrEhiT NUM8FR CI'IEFFICIENT CCEFFtCrENT CnEFFtclEt.lT COEFFICIFNT 
137 ".1 i,,. .,65 .48" -.S9J 171 .367 .100 .721 .106 
13~ ,('41 .163 .539 -.504 17'- .417 .119 .859 .109 
13Q .I1Q .103 .466 -.364 17~ .219 .091 .633 -.n18 
140 .0n'1 .062 .193 -.310 174 .328 .135 .8n9 -.154 
141 -.161\ .042 .f'14 ·.334 17!; .1'128 .201 .591 -.65n 
14~ -.291 .';46 .1'190 -.487 171- -.357 .112 -.004 -.747 
143 ... 299 .il41 -.1511 -.589 171 -.332 .119 .021 -.88Q 
144 -.31" .n41 -.200 -.53s 171' -.071 .121 .345 -.608 
lit! -.329 .n42 -.202 -.568 119 -. Jel .051 .008 -.534 
146 -.29'" .~39 -.175 -.501 181'1 -.313 .054 -.084 ·.19~ 

147 -.2';9 .';31 -.15n -.442 leI -.262 .045 -.063 -.100 
14p. -.31'1 .~36 -.155 -.422 182 -.354 .045 -.232 -.555 
14Q -.32;; .036 -.192 -.441 183 -.430 .05~ -.284 -.713 
15;; ... 29~ ."37 -.177 -.43S 184 -0.000 -0.000 -".000 -0.000 
151 -.261 .;'3e -.130 -.401 leIS -.862 .180 -.451 -1.613 IV 

152 -.4tl2 .n39 -.251 -.549 186 -.344 .086 -.08Z -.682 .... 
(1\ 

153 -.426 .;;49 -.245 -.630 le1 -.205 .152 .402 -.588 
154 -.511! .n14 -.281 -.8(\6 l8e -.091 .085 .291 -.394 
155 -.4f'\i' .;'87 -,136 -.754 lSq -0.000 -0.000 -0.000 -0.000 
156 ... 49P. .tO~ -.013 -.904 190 -.290 .082 -.0~1 -.581 
151 -.527 .;'96 -.121 -1.026 19' ·.~89 .111 -.093 -.731 
1511 -,55;' .101 -.110 -1.006 192 -.589 .110 -.210 -.974 
159 -.5~1 .n92 -.lS2 -.921 19:' -.119 .112 -.3~9 -1.181 
IbO -.517 .n8e -.:!!1 -1.027 194 -.79. .108 -.543 -1.22q 
161 -.547 .M!l -.:3~8 -.94A 1915 -.~25 .08n -.388 -.990 

If='- -.51f, .080 ... :!76 -.946 196 -.279 .105 .020 -.747 
16' -.59" .n83 -.388 -.967 197 -,490 .138 -.132 -1.008 
lEl4 -.58-; .083 -.:HH -.952 19P -.183 .113 .267 -.534 
16C; -.522 .150 -.191 -1.111 199 -.056 .081 .24'i1 -.415 
16~ -.8'53 .168 -.~96 -1.430 200 .143 .091 .493 -.106 
161 -,."i' .125 -.004 -.181 20t .333 .094 .118 .097 
16e -.03" .(\S. .330 -.259 202 .283 .091 .605 .019 
16C) .2~7 .~ec .489 -.006 203 .332 .104 .761 .106 
17~ .29'1 ,1'189 .E06 .056 204 .332 .103 .752 .105 



WT~~ F.NGINEF.~I~G STUDY OF THE RF.NAISSANCE CENTER 
UNIFORM UPSTRE~M ROUr-HNESS 

OuTER BuILDING 
wI~C DIRECTION 170 

PRES5UI=CE tlEAN FI~S MAlC I~Uto1 MI~IMUM I)RESSURE ~EAN RMS MAXIMUM MINl"UM 
Up F-~ESSIJ~E FFCE~SL!F<E PRESSUP~ PRESSURE TAp PRESSURE PRESSURE PRESSURE PRESSURF 

f..lUtI!:iF'R COEFF ICTEr-. T Cr.EFFTClj::"T COEFFICI~t\;T COEFFICIEl\iT NUM~FR CnEFFTCIENT CCi::FFICIENT COEFFIClE~T COEFFICIe'NT 
1 -.P.41 .n94 -.4151 -1.254 3C; -.532 .074 -.295 -1.056 
i' -.~32 .123 -.206 -1.155 3E1 -.560 .087 -.271 -1.049 
:3 -.sr.j:\ .n88 -.498 -1.125 37 -.559 .079 -.312 -1.036 
4 -.S44 .1'87 -.486 -1.130 38 -.570 .080 -.311 -1.104 
5 -.64" .123 -.099 -1.148 39 -.543 .075 -.289 -1.182 
f -.35;; .100 .n16 -.763 40 -.569 .069 -.356 -1.089 
7 -.91f, .ne4 -.~43 -1.2e7 41 -.575 .065 -.386 -1.00!; 
EI -.S"O .~e7 -.1518 -1.271 42 -.533 .058 -.330 -.846 
q -.4(17 .122 .12J -.e31 43 -.315 .082 -.067 -.712 

In -.35":1 .116 .094 -.829 44 -.767 .159 -.285 -1.396 
11 -.S3" .~84 -.541 -1.172 4!; -.200 .098 ,175 -.531 
12 -.711 .i\91 -.458 -1.345 4~ .129 .082 .4itO -.161 
1:1 .3P6 .110 .f:78 -.096 47 .315 .082 .573 .043 
14 .~5~ .'41 .982 -.016 48 .381 .088 .628 .098 
l~ -.5S? .,4@ .(129 -1.030 49 .434 .094 .705 .114 N 

H -.649 • ~96 -.~22 -1.142 !So .505 .112 .838 .133 
.... 
.....:I 

17 -.724 .113 -.31 1 -1.381 5, .384 .106 .819 .OJ5 
lFl -.537 .,,90 -.260 -.952 5? .617 .115 .917 .180 
lQ -.Sen .112 -.009 -1 .1 OS 53 .564 .139 .937 .106 
2~ -.451 .161 .472 -.883 54 -.673 .155 -.099 -1.203 
21 -.n." .?n4 .~50 -.611 55 -.694 .106 -.368 -1.274 
22 .001 .133 .408 -.501 56 -.558 .102 -.236 -1.132 
23 -.197 • n71 .(108 -.548 57 -.1541 .107 -0.000 -1.(186 
'-II -.365 .~72 -.n78 -.125 58 -.491 .146 .306 -1.134 
2C: -.44A .;;88 -.192 -.e71 5q -.260 .191 .386 -.8e8 
26 -.44" .~6e -.221 -.128 6n -.149 .186 .396 -.824 
27 -.4~6 .;;61 -.257 -.704 61 -.251 .104 .077 -.777 
2p -.4!l1: .;;51 -.209 -.639 6~ -.402 .088 -.010 -.886 
2q -.36t; .~54 -.206 -.558 6~ -.432 .107 -.le7 -1.000 
3;' -.41F! .~55 -.250 -.621 ~4 -.414 .086 -.156 -.e33 
31 -.45;; .';56 -.279 -.648 61: -.410 .oe2 -./)69 -.82c; 
3, -.43<; .061 -.238 -.(:9'5 ~6 -.369 .066 -.143 -.754 
33 -.40C:; .063 -.212 -.690 67 -.328 .058 -.132 -.670 
34 -.44~ .n64 -.238 -.841 68 -.362 .n51 -.223 -.638 



WIND E~GI~EE~ING ~TUOV OF TME R£NAISSANCE CENTER 
UNIF(')A" UPSTpE~M ROli~"'NESS 

OuTER suIt"OING 
wINe OIMECTION 110 

PRF.S~lJRE !\fEAt\; R.,S MAXIMUM MI~IMUM PREssURE MEAN RMS MAXIMUM fotlNIftUM 
TAP F-RESSllf:C1=' P!oiE~Sl!RF. PPESSURE' PRESSUME TAP PRESSURE PRESSURE PRESSURE PRESSURF 

NUMBJ:R coEFFtCTH T COEFFTCIJ:I\T CnEJ:FICIENT coEFFICIEI'IIT Nu..-e£R CnEFFICIENT CCEFFICIENT COEFFICIE~T COEfFICIENT 
6e;; -.3~';) .e5C ·.222 -.606 101 -.2ElA .0 •• -.12b -.503 
7;' -.3e;2 .f'51 -.180 -.600 104 -.305 .040 -.16. -.555 
71 -.3nc .052 -.01. -.514 lOt; -.323 .037 -.164 - •• en 
7~ -.54' .113 -.114 -1.191 106 -.299 .035 -.159 -.454 
7'3 -,511 .Oe8 ... 216 -1.160 107 -.259 .032 -.145 -.352 
14 -.525 .il83 -.301 -).18e 10~ -.289 .036 -.1.2 - •• 12 
7r: -,494 .;'73 -.243 -.946 10Q -.409 .038 -,2,,7 -.see 
1~ -.51~ .';65 -.333 -.901 111' -.476 .048 -.311 -.111 
77 ".521 .;;65 -.346 ... 924 111 -.l83 .090 -.121 -,883 
1~ -.527 .~61 .... 343 -.S29 112 - •• 61 .100 -.165 -1.027 
79 -.31(- .122 -.02f) -.897 113 -.492 .116 .011 -1.307 
8~ -.781 .148 -.363 -1.241 114 .... c.s7. .103 -.031 -.94ft 
8' -.2'~ .11·, .137 -.54e; 11e -.452 .076 -.233 -.819 
8i1 .11144 .nee .501 -.(9) 11" -.492 .084 ·.259 -1.128 
8:! .4"5 .I\(H .667 .126 117 -.490 .010 -.295 -.943 N 

84 .49;.t .100 .771 .184 llA -.504 .069 -.262 -.910 ~ 
00 

8e .557 .109 .868 .23n 119 -.493 .068 -.190 -.948 
8f .616 .123 1.008 .249 12" -.519 .066 -.351 -.946 
81 .5 n F,. .1 h .829 .n73 121 -,!,;33 .068 -.352 -.97\ 
88 .414 .'46 .907 -.(\67 122 -.S22 .063 -.346 -.843 
89 -.8()n .166 -.195 -1.434 123 -.380 .122 -.033 -.994 
'lit -.61"'7 -13\ -.221 -1.107 124 -.750 .151 -.292 -1.280 
91 -.643 .117 -.246 -1.109 125 -.195 .111 .246 -.581 
9, -.489 .111 -.113 -.982 126 .160 .089 .446 -.093 
93 ·.5~;: .. 136 .330 "1.073 127 .347 .089 .637 .114 
94 -.44t::; .172 .329 -.919 128 .427 .101 .135 .163 
95 -.23c.s .1'06 .463 -.842 129 .482 .108 .19. .182 
9l! -.23i1 .;73 .261 -.804 Un .c.s35 .121 .906 .194 
91 .... 268 ,109 .057 -.720 131 .524 ,109 .869 .230 
98 -.349 .n85 .046 -.671 132 .462 .111 .813 .100 
99 -.3QC; .n84 -.122 -.714 133 .331 .148 .8S7 ·.220 

100 -.3CSI ,;;63 ".le3 ... 632 134 -.322 .256 .358 -1.310 
101 -.353 .1'63 -.135 -.621 1315 -.873 .157 -.427 -1.506 
10? -.311 ,n53 -.lS0 -.629 136 -.542 .123 -.161 -.900 



WI~D E~GINEERING STUOY OF THE RENAISSANCE CENTER 
UNIFOR~ ~PSTRE~M ROU~HNESS 

OuTER BUll"DING 
wINe DIRECTION 170 

PRESSURE "'EA~ Fa",S MAXJ,MUM Mlf\IMUM PRESSURE MEAN RMS MAXIMUM MIN IfiUfoI 
lAO F'wESSURE' F~EC;SURE PRESSURE PRESSURe: TAP PRESSURE PRESSURE PRESSURE PRESSURF 

Nu,.,eFR Coc.FFICTEf\' COEFFtCIF~T CnEFFICIENT COEFFlCIE"'T NUMBfR CnEFFICIENT CCEFFICIENT CoEFFICIENT COEFFICIENT 
l31 -.S3f .;32 .205 -1.125 111 .423 .104 .781 .169 
13p ... 4~" .'81 .469 -1.201 172 .465 .ll5 .e43 .182 
13e; -.21" .188 .520 -.791 173 .231 .110 .610 -.oee 
14;; -.)eo .143 .171 -.70n 174 .227 .159 .698 -.3.3 
141 -.26C:; .n14 -.052 -.611 1715 -.363 .209 .289 -1.051 
H2 .... 34~ .066 -.084 .... 638 176 -.652 .128 -.32b -1.212 
14~ -.35~ .n61 -.184 -.663 177 -.619 .126 -.259 -1.147 
144 ... 3411 .f/56 -.147 -,610 178 - •. 315 .146 ,219 -,857 
14~ -.3Sf .050 -.151 ... 650 179 -.284 .075 .015 -.661 
14~ -.3i»C:; .n44 -.170 -.5:n leo -.:918 .041 -.190 -.1511 
147 -.282 .n40 -.143 -.443 181 -.270 .033 -.12b -,396 
14~ -.3(11:\ .~33 -.212 -.441 le? -.350 .037 -.247 -.482 
I4e; -.323 .032 -.220 -,425 183 -.430 .050 -.292 -.631 
15'; ".303 .n33 -.lS,. -.414 184 -0.000 -0.000 -0.000 -0.000 
151 -.26C: .;'33 -.1!9 ... 379 185 -.861 .179 -,397 -1.654 rv 

152 .... 4t\f .036 -.273 -.524 186 -.377 .094 • 014 -.677 ..... 
\0 

151 ... 42~ .1"46 -.264 ... 607 Ie7 -.113 .146 .502 -.510 
154 -.C;f\3 ."69 -.214 -1.097 lee -.083 .075 .223 -.318 
155 .. ,411 .n93 -.130 .... e52 tee; -0.000 -0.000 -0.000 -0.000 
156 -.4!:;C; .124 .079 -.859 190 -.211 .071 .030 -.485 
157 -.501 .l20 .382 -.8S4 191 -.326 .091 -.072 -.737 
158 -.53Q .107 -.009 -.998 192 -.529 .106 -.2.3 -.924 
15<; -.554 .;-95 -.046 -.962 193 -.68e .11e -,237 -1.180 
16r. -,584 .nBS -.259 -'.104 19. ...795 .116 -.413 -1.326 
161 -.514 .~79 .... :!37 -.945 19&; -.571 .085 -.294 -.901 
16~ -.61'1 .073 -.~95 -.969 196 -.192 .090 ,143 -.465 
163 -.6?" .;;76 -.402 -.994 197 -.358 .129 .064 -.841 
164 -.583 .n67 -.395 ·.867 19@ -.n72 .118 .468 -.386 
16-; -.~A~ .~98 -.103 -.875 199 .033 .080 .3Sb -.195 
166 -.711 .151 -.262 -1.311 201'1 .203 .094 .533 -.048 
167 -.23R .116 .244 ... ~39 201 • 379 .098 .7" • .111 
169 .1nA .1'191 .467 ... 182 20t' .337 .099 .813 .103 
169 .305 .690 .U8 .056 20; .349 .102 .736 .115 
Hil .37~ .;;97 .696 .130 204 .359 • lOS .745 .1l1 



WI~O !~GINEERtNG STUDY OF THE PFNAISSANCE CENTER 
UNIFORM UPSTREAM ROUGHNESS 

OlJTER 8UILDING 
wINC DIAECTIO~ leo 

PRESSURE "EAN RtlS MA)CIMUM MI'" tMUM PRESSURE MEAN RMS "AlIMUM MXNI"U'-
TAP PJ;ESSURE PRESSURE PRESSURE' PRESSURE TAP PRESSURE PRESSURE PRESSURE PHESSURr: 

Nu,,-eFR CoEFFICTEt\T CO!FFTCIE'~T Cn!FFICtE~T coEFFtCIEfliT NUMBER Ct'lEFFICIENT (CEFFICIENT Ct'lEFFICIEfliT COEFFICIENT 
1 -.8\C; .105 -.430 -1.214 35 -.1547 .097 -.162 -1.040 
~ -.181 ., 34 -.261 -1.381 36 -.591 .126 -.155 -1.249 
3 -.e2! .~96 -.489 -1.251 31 -.596 .108 -,178 -1.216 
4 -,83n .n79 -.432 -1.156 3. -.622 .108 .... 225 -1.223 
! -.639 .lS1 .011 -1.251 39 -.591 .092 -.217 -1.112 
6 -.622 .141 -.039 -1.182 40 -.624 .083 -.409 -1.174 
1 -.779 .073 -.530 -1.021 41 -.628 .082 -.432 -1.158 
e -.197 ."" -.454 -1.204 42 -.542 .060 -.314 -.833 
9 -.Sli .i12 .203 -1.201 43 -.236 .071 .006 -.545 
1~ -.300 .202 .491 -1.052 44 -.592 .129 -.138 -Ie 118 
11 -.758 .;;12 -.457 -1.019 45 -.032 .101 .564 -.426 
12 -.724 .~86 -.448 -1.187 46 .251 .093 .581 -.015 
13 .S91 .uo .e63 .151 47 .392 .098 .103 .090 
14 .592 .;39 .929 .124 48 .440 .104 .183 .146 
15 -.992 .131 -.SOl -1.422 49 .467 .106 .791 .161 N 

16 -.931 .t09 -.!76 -1.210 50 .498 .114 .843 .145 N 
0 

11 -.934 • til -.522 -t.4!5 51 .460 .113 .806 .052 
18 -.88 ft .116 -.418 -1.381 52 .658 .109 .998 .299 
19 -.900 .t28 -.430 -1.495 53 .413 .145 .996 -.013 
2~ -.746 .i34 .183 -,.238 54 -.905 .126 -.548 -lases 
21 -.317 .,63 ,445 -.862 55 -.806 .113 -.496 -1.801 
22 -.243 .133 .220 -.148 56 -.764 .102 -.459 -1.885 
23 -.368 .0'71 -.010 -.673 57 -.166 .109 -.309 -1.441 
24 -.411 .ii98 .028 -.817 5tt -.740 .121 -.205 -1.405 
2S -.579 .tI3 -.259 -1.162 59 -.645 .152 .075 -1.2el 
26 -.537 .ii91 -.215 -.917 6t) -.621 .115 .190 -1.2.e 
27 -.493 .~8S -.234 -.814 61 -.556 .116 .030 -1.156 
28 -.429 ."82 -.1!6 -.e21 62 -.495 .164 .183 -le132 
2q -.317 .ir76 -.113 -.115 63 -.448 .13! -.036 -.954 
3n -.417 .;;15 -.162 -.183 64 -.44(1 .122 -.006 -1.025 
31 ·.44~ .;;75 -.185 -.e13 65 -.44Q .113 -.088 -.969 
3, -.434 .n75 -.189 -.l.n 66 -.410 .093 -.056 -.79! 
33 -.4n3 .~74 ·.121 -.140 67 -.364 .080 -.098 -.101 
34 -.44\ .nle -.122 ·.787 68 -.375 .065 -.179 -.606 



WI~O £~GINEERtNG STUOY OF THE RENAISS.NCE CENTER 
U~IFORM UPSTREAM ROUGHNESS 

OUTER BUIL.OING 
WINe OIRECTION 180 

PRESSURE IIIEAN RtoIS MAXIMUM Mlf\IMUM PRESSURE MEAN RMS MAXIMUM MINlMUM 
TAP Io'RESSup£ PRE-;SUPF. PRESSURE PRESSuRE TAP PRESSURE PRESSURE PRESSURE PRESSUR! 

NUtoIt3FR CoEFFICTE~T COEFFTCIEf\r cnEFFICIENT coEFFICIENT NUMBER Cf\EFFICIENT CCEFFICIENT COEFFICiENT COEFFICIENT 
6q -.3<;4 .;;62 -·219 -.598 103 -.315 .074 -.069 -.758 
10 -.362 .nS9 -.168 -.573 104 -.343 .054 -.162 -.586 
71 -.326 .~62 -.118 -,579 10e; -.361 .048 -.194 -.554 
7,:, -.549 .;24 -.136 -1.222 lOll -.331 .043 -.158 -.501 
1'.3 -.529 • \ 00 -.228 -1.209 101 -.291 .039 -.139 -.421 
74 -.542 .;;96 -.294 -1.075 1013 -.337 .123 -.199 -2.406 
7,= -.S?? .~95 ".185 -1.178 109 -.36- .049 -.175 -.!17 
7~ -.54':' .;i91 -,322 -1.201 11n -.362 .058 -.179 -.698 
11 -.556 .~<;3 -.333 -1.196 111 -.356 .091 -.063 -.824 
7e -.536 .il77 -.183 -.897 112 -.418 .101 -.136 -.900 
79 -.255 .n90 .086 -.664 113 -.413 .131 .138 -.927 
8n ·.63~ .132 .... lS5 -1.068 114 -.430 .134 .469 -1.064 
~l -."43 ,1(16 ,426 -.500 11e; -.441 .098 .096 -.814 
82 .318 .n98 .~42 -.209 116 -.505 .104 -.006 -1.004 
e~ .49~ .101 .e64 .220 111 -.!12 .088 -.203 -.984 N 

84 .566 .,09 .919 .248 11.- -.540 .094 ·.262 -1.083 N 

85 .6rJ .113 .945 .2!8 119 .... !24 .084 ".285 -1.001 
86 .fl36 .120 1.n29 .262 120 -.1554 .082 -.341 -.985 
87 .573 .'22 .en q .222 121 -.511 .086 -.35- -.991 
8£1 .349 ,,77 .S48 .... 312 122 -.525 .069 -.333 -.854 
89 -.947 ,167 -.564 -1.938 123 -.263 .078 .058 -.564 
9~ -.8n,! .l34 -.492 -1.592 124 -.591 .130 ·.080 -1.062 
91 -.7A4 .,08 -.474 -1.406 125 -.046 .099 .404 ... 355 
'Ii' -.74; .n4 -.:!88 "1.226 126 .264 .095 .600 -.043 
93 -.7Q1 .129 -.245 -1.493 127 .429 .098 .835 .138 
94 -.757 .'49 .084 -1.365 128 ,486 .111 .978 .143 
'Ie: -,65i\ .179 .143 -1.261 129 .S16 .116 .938 .158 
9(- -.SQ7 .177 .036 -1.149 13(\ .S40 .123 .948 .154 
97 -.5?-7 .165 .077 -1.121 131 .551 .120 .911 .229 
912 -.4SQ .' S2 .1 .. 0 .1.042 132 .475 .124 .829 ... 020 
99 ... 4~4 .'24 ·.058 ·.868 133 .188 .189 .66- -.4S4 

10e -.407 .109 -.(\52 -.934 13. -.748 .223 .061 -1.582 
101 -.411 .11 n ... un -}.049 13!t -.903 .155 -.48_ -1.633 
10? .... 361 _"89 -.125 .... &93 136 -.741 .108 -.420 -1.121 



wr~D E~GtNEF~I~G STUDY OF TME ~~NAI~SANCE CENTER 
IJ~TFORM UPSTREAM ROIJt.:HNESS 

(')I,. TE"R BUIL.DI~G 
~lNC DIRECTIO~ IPO 

PRI:.SSURE ~EA~ Fl~S MAX I~UM ~I~IMUM PRESSUpE MEAN RMS ~Al(IMUM MI~I"U~ 
UP .. r;cESSURE J:~EC;SUPE PRESSURE PRESSURE TAp PRESSURE PRESSURE PRESSURE PRES SURF 

NU"-I1FR COE.FFtCTEt\T cnEFFTCIF"-T COt::FFICIF.NT cnEFFICIEt\T NU"'SFR C~EFFICIE~T CCEFFICIENT COEFFICIE~T COEFFICI~NT 
131 -.1q~ .,50 .051 -2.618 171 .429 .109 .771 .103 
l~P -.7lS .170 .111 -2.127 172 .441 .115 .e3i .123 
139 -.5715 .'83 .227 -1.7e9 17, .319 .122 .717 -.054 
14;' -.471 .161 .n62 -.961 174 .043 .196 .641 -.669 
lit I -.431 .121 -.012 -.899 11! -.695 .197 -.ocH -1.365 
142 -.4'~ .110 .039 -.ee7 17IL -.763 .] 27 -.43" -1.325 
14:-:1 -.4n~ ."9~ -.135 -.81~ 177 -.707 .118 -.344 -1.149 
H4 -.399 .,,91 -.153 -.773 178 -.Eo7S .127 -.213 -1.152 
14~ -.3q~ .082 -.159 -.e39 179 -.447 .115 -.032 -.836 
14f. -.35" .n67 -.16~ -.f!66 leo -.348 .05' -.171 -.562 
lit 7 -.3"~ .;'!B -.121 -.566 lei -.286 .041 -.185 -.463 
14P -.341 .';43 -.2'" -.538 1St' -.311 .044 -.178 -.513 
14e; -.lto' .1141 -.214 -.!i'S lel -.384 .064 -.208 -.769 
15~ -.33~ .n41 -.211 -.553 le4 -0.000 -0.000 -0.000 -0.000 
151 -.29Q .n4l -.174 -.51" 18S -.772 .232 -.250 -1.672 N 

152 -.3~9 .,,47 -.230 -.~72 leEt -.390 .092 -.108 -.136 N 
N 

15~ -.38ij .,,56 -.240 -.~43 187 -.038 .14n .648 -.359 
}54 -.39" .010 -.187 -.709 lee -.035 .073 .273 -.246 
155 -.4?15 .107 -.150 -1.064 189 -0.000 -0.000 -0.000 -0.000 
15f; -.37Ci .135 .116 -.931 190 -.182 .065 .065 -.438 
157 -.43t. .153 .486 -.903 191 -.255 .070 -.043 -.514 
15f1 -.51" .134 .n51 -.981. 19~ -.428 .099 -.168 -.756 
159 -.531 .115 -.075 -.952 193 -."42 .138 -.271 -1.214 
1o" -.~8~ .103 -.135 -1.(\12 196 -.734 .127 -.392 -1.253 
161 -.5Q:! .;'94 -.211 -.96C; 19c; -.412 .089 -.048 -.795 
lEI? -.639 .iiSE: -.385 -1.052 19Et -.095 .083 .158 -.473 
16, -.674 .;'91 -.428 -1.104 197 -.194 .120 .13e, -.683 
164 -.579 .;'69 -.372 -.843 198 .072 .104 .412 -.272 
165 -.219 .,,72 -.045 -.594 199 .137 .080 .445 -.093 
166 -.5(\~ .,3~ -.114 -.985 200 .348 .093 .783 .016 
)67 -.OC;2 .ll3 .349 -.4)4 201 .41f, .094 .850 .170 
H:8 .224 .103 .~O" -.113 202 .368 .108 .797 .100 
16e; .361 .102 .72t! .057 20'! .388 .097 .748 .IlS 
17;; .4]2 .106 .742 .080 204 .394 .101) .751 .126 



WI~n F~GINEFRt~G STUDY OF THE R'N~ISSANCE CENTEQ 
t If\, IFC:R~ U"'SUEIM ROUt=HNESS 

OLTER 9UIL.OII\G 
~l"'C CIHECTIOh 1QO 

PRESSURE t.lEA~ RtiS MAXY",UM tltf\IMUM PRES~URE MEAN RMS ~Axt~UM MINI,ttUtt 
TAp F~ESC;U!:ir F"'E~SI.J~I! PRESSURF. ~RESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF. 

NUtl€lFR COEFF Jr.TE.I\ T CCEFFTCIf'I\T CoEFFICIENT COEFFICIENT NUM8F.R CI"EFFICIENT CCEFFICIENT CI'!EFFICIE~T COEFFICt!NT 
1 -.6~f • 'I 05 ".~O2 -1.220 !I: -.560 .125 -.140 -1.078 ., -.6;1 _,32 ... 23~ -1.250 :;~ -.S89 .159 -.135 -1.:J18 
":I -.e&:;":1 • "'17 -.338 -1.119 37 -,602 .132 -.107 -1.160 
4 ... 674 ."8t! -.393 -1,030 3~ -,632 .129 -.207 -1.208 
c: ·.5q~ .' 23 -.217 -1.127 :;9 -.615 .112 -.282 -1.133 
I- ... c;~q ,"96 -.250 -.C;68 4t'! -.609 .109 -.278 -1.201 
7 -.6'" .n9!l -.':156 -.933 4, -,632 .116 -,320 -1.237 
e ... ~r:;l .(197 -.:=7r. -1.035 4;> -.1517 .083 -.279 -.887 
9 -.5B? .15" -.{J34 -).238 43 .... 141 .076 .099 -.490 

1 ;, -.ac;, ,'2~ - • .,Cj2 -1.074 44 -.375 .111 .058 -.854 
11 ... eo n .n84 -.:?6A -.937 4~ .185 .114 .59. -.230 
1" -.62i? .;'~l -.':47 -.!n6 4~ .396 .)l4 .74& -.010 
13 .e"Q .11(- .<f07 .191 47 .481 .115 .77" .003 
14 .4SA .13~ .e~5 -.081 48 .529 .118 .852 .035 
It.; -.6~4 • HlI -.323 -1.719 49 .soa .117 .801 .025 N 

N 
l~ -.6t:;9 .,45 -.~52 -'.621 50 .C;09 .120 .881 -.001 t.-I 

17 -.E-1A .121 ·.~q3 -1.108 51 .478 .113 .955 • .,79 
Ip -.e"4 .115 -.'H7 -).140 Sf' .655 .118 1.005 .239 
te; ... E:4/:; • i 22 ".267 -1.368 51 .305 .154 .719 -.256 
21' -.603" .125 -.249 -1.323 54 -.650 .160 -.262 -1.490 
21 ... ;7~ .121 -.r.~9 -1.108 55 -.590 .122 -.276 -1.190 
22 ".5a~ .124 .021 -1.210 :6 -.521 .110 -.220 -1.022 
2'3 .... 56? .125 -.031 -1.077 57 -.636 .130 -.269 -1.316 
24 -.5''3 .'38 .028 -1.204 5p -.62Cj .14/l -.220 -1,421 
2~ -,431 .12e -. f'l41 -1.058 S9 -.588 .148 .086 -1.404 
21· -.45Q .110 -.083 -.992 60 -.606 .157 .141 -1.346 
27 -.49' .11r: -.132 -.961 61 -.~13 .161 .043 -1.378 
2A ... 447 .;;9!= -.1:7 -.96'1 62 -.591 .180 .03& -1.378 
241 .... 39~ .fies ... lOS ... f:'IO 1 6~ -.485 .150 .045 -1.OS4 
3;" -.4?e:: .~81 - .. 1q~ -.754 ~4 -.413 .120 -.063 -1.03'5 
,31 -.444 .r84 ... 136 ... 777 61: -.'526 al41 ... 061 -1.302 
3~ -.42" .li88 -.097 .... 808 66 -.437 .10S ·.10& -.990 
33 -.3q? .;''12 -.027 -.817 67 -,363 .082 -.027 -.68S 
34 -.47-; .'1'1 .... 1SCj -.913 ~~ -.376 .066 -.08& -.608 



WINO ENGtNE~~rNG STUDY OF TME RENAISSANCE CENTER 
UNIFORM UPSTRE~M ROU(:HNESS 

OliTER aUIl .. DI~G 
WINe DIRECTION 190 

PRESSURE "EAN RuS MAXI~UM "I~IMUM PREssURE MEAN R~S ~AXIMUM ~INI"U~ 
TAP f-QESSURF. PRESSl)pE PPI:.!SlJRF. PRESSURE T~p PRESSURE PRESSURE PRESSURE PRESSURrr 

Nu.,eFR coEFFTCTEf\T CCEFFTCU"'T Ct')EFF Ie lENT coEFFlCIE,..T NU"'SFR C~EFFTCIENT (CEFFICIENT CC'lEFFICIEhT COEFFICIENT 
69 -.39~ .n62 -.12?' -.624 103 -.359 .076 -.ln7 -.706 
1,. -.316 .n65 -.079 -.692 104 -.380 .059 -.162 -.613 
1, -.349 .n73 -.111 -.752 10c -.401 .057 -.20- -.603 
1~ -.554 .162 .tl14 -1.471 lO4't -.3tH .059 -.213 -.592 
7~ -.555 .,]8 -.n32 -1.493 101 ... 342 .n56 -.166 -.525 
76 -.581 .136 -.087 -1.432 10~ -.,]62 .063 -.131 -.561 
71S -.553 .116 -.251 -t.329 109 -.389 .066 -.183 -.659 
1f ... 544 .10e -.274 -1.196 110 -.397 .015 -.144 -.818 
11 -.567 .108 -.~O8 -1.144 111 -.318 .094 -.113 -.768 
1P -.539 .090 -.291 -.918 11~ -.439 .111 -.156 -1.018 
19 -.1~6 .081 .1~8 -.!]2 113 .... 449 .131 ,141 -.896 
&n -.4lil .114 .IHO ... 866 114 -.483 .141 .37- -1.041 
81 .133 .104 .~33 -.JOI, l1S -.496 .121 .130 -1.006 
82 .421 ,tOl .771 .041 116 -.538 .132 .034 -1.220 
83 .556 .111 ,<;54 .109 111 -.564 .113 -.145 -1.119 tv 

84 .629 .121 1.045 .169 11~ -.604 .115 -.045 -1.229 tv 
.c:-

8c .611 .121 1.044 .198 1\9 •• 599 .112 -.317 -1 •• '8 
ell .626 .125 1.031 .221 12" -.603 .112 ·.337 -1.343 
tt7 .547 .131 .«;33 •• n48 121 -,638 .118 -.357 -1.456 
88 .197 .182 .701 -.47n 122 -.564 .090 -,253 -1.105 
89 -.706 .'06 -.261 -1.e35 12l -.224 .074 .082 -.535 
9" -.60" .158 -.236 -,.373 124 -.427 .122 .081 -.899 
91 -.591 .137 -.225 -1.341 12115 .119 .112 .543 -.247 
92 -.6"" .128 -.:H17 -1.tl97 126 .386 .109 .136 .086 
9~ -.657 .143 ... ~50 -).406 121 .505 .105 .866 .240 
94 -.643 • 147 -.309 -1.274 12! ,569 .11 • .990 .27~ 
9c -.59. .,52 -.Oe8 -1.349 129 .552 .115 .971 .261 
96 -.6nc .160 .019 -1.27~ 130 -o.noo -0.000 -o.ono -0.000 
91 -.596 .164 -.009 -1.388 131 .!;63 .123 1.023 .210 
9p -.559 .175 -."21 -1 •• 82 132 .48e .128 .812 .018 
99 -,456 .147 -.025 -1.114 13' .040 .183 .536 -.645 

100 .... 464 .122 -.Oe9 -1.0e3 134 -.914 .214 -.296 -1.671 
101 -.5"6 .;37 -.12!; -',429 135 -.693 .151 -.26tt -1.147 
102 ... 42S .n98 -.109 -.949 136 -.598 .132 -.242 -1.200 



WT~O eNGINEF~tNG ~TUOY OF THE RFNAISSANCE CENTER 
"NIFORM l!PSTREMot ROUC;HNESS 

OLTEk RUII..DING 
wI~C DI~ECTI0~ 190 

PRESSURE tiEA"! RwS MA)(ItiUM tlI"'I~UM PI'lES~URE MEAN RMS fo1AXIMUM MINltiUtI 
TAP ",gESSlJ~t FRE~Sl:PF. PRESSURF. PRESSURE UP PRESSURE PI'lESSURE PRESSUI'lE PRESSUR~ 

NUM~FR COEFFIcrEI\T CCEFFTCIF.t-T coEFF Ie lENT COEFFICIEI\T NUfo1BF.R CnEFFICIENT CCEFFICtENT COEFFICIF.fliT COEFFICt~NT 
137 -.664 .,20 ... ~aq -1.258 1"71 .461 el12 .800 .099 
13 €I -.653 .127 -.051 -1.169 172 .462 .115 .810 .097 
1.39 -.5A4 .128 -.030 -1.150 17:1 .~86 .113 .720 -.081 
14n -.584 .138 .006 -1.208 174 -.077 .201 .593 -.861 
141 -.55e; .141 .1)23 -1.218 175 -.789 .204 ·.208 -1.542 
h2 -.513 .152 .oeo -1,153 17" -.647 .11" -.349 -1.074 
14, -,432 .120 -.052 ... e;23 177 -.622 .104 -.339 -1.029 
Ilt4 -.429 .104 ·.077 -.94H 1711 -.617 ,125 -.341 -1.218 
145 ·.46~ ,110 -.145 -1.080 17q -.t;17 .t09 .002 -1.048 
14~ -.411\ ./'184 -.148 -,tH7 HIt) ·.~87 .072 -.135 -,698 
147 -.35/l .069 -.107 -.774 tel -.313 .054 ".135 -.500 
14/=1 -.36R .oss -.20B -.570 182 -.319 .063 ·.O!;8 -.542 
lItc;l -.3~7 .~56 -.22A -.5136 Ie) -.386 .085 -.1 C;5 -.794 
15~ -.36ft .nS8 -.197 -.577 le4 -0.000 -0.000 -0.000 -0.000 
151 .... 323 .,,59 -.156 -.524 185 -.576 .199 -.122 -1.68t; N 

15~ -.372 .;;65 ·.092 -.(,28 18" -.370 .113 .026 ... 815 N 
Vl 

15:3 -.416 .n78 -.180 -.933 le7 -.020 .150 .642 -.351 
154 -.40~ .685 -.13b -.886 lee -.n38 .087 .363 -.265 
155 -.44Q .123 ... }49 -1.115 laq -0.000 -n.ooo -0.000 -0.000 
156 -,372 .143 .115 -.986 190 -.214 .071 .021 -.512 
]57 -.42Q .,77 .522 -.925 191 .... 244 .065 ·.028 -.528 
15ta -.495 .172 .OBb -1.113 192 -.403 .10~ -.118 -.826 
159 -.554 .151 -.1'41 -1.061 193 -."22 .150 -.250 -1.110 
16~ -.631 ,140 -.104 -1.205 194 -.735 .151 -.367 -1.360 
161 -.66~ .'23 ".277 -1.1l7 19C:: -.420 .089 -,122 -.734 
162 -.691 .116 -.:?87 -1.186 19ft -.074 .n74 ,170 -.380 
16~ -.75:? .,23 -.447 -1.354 197 -.146 .105 .145 -.547 
164 -.61'1 .;;B6 ".357 -.947 191' .123 .11n .626 -.191 
l6S .... 254 .n66 -.023 -.495 199 .200 .096 .708 .... 161 
166 -.352 .. 115 .034 -.E-86 200 .350 .097 .730 .124 
167 .fl78 .111 .593 -.265 201 .418 .098 .776 .203 
loP .29~ .117 .876 -.028 202 .366 .108 .820 .093 
169 .423 .112 .197 .048 203 .383 .100 .75. .159 
}7~ .4e~ .1l4 .e17 .097 204 .387 .103 .7150 .150 



WINIl ENGINEERING STUDY OF THE RENAISSANCE CENTE~ 
IINtFCWt/I lIPSTREAM ROU(':HNFSS 

OLTF~ ~l.ILOINC: 
wl~C DIRECTIO~ 200 

o:'IWESSU""£ "EAr. "~S Mt\)(J"UM ~1r..I"'UM PRES~URE MEAN RMS foI1AXIMUM MINtt>'UM 
TAp H:;ESS"'~~ "'~Fc:Slr::F PRE5SURF P~ESSUHE TAP PRESSURE PRESSURE PRESSURE PRESSUR' 

"'U~'iiFR CC€FF Ie Tf:1\ T ("EfoFTCIH T COEF-'FtCffNT c:rEn 1elENT NUfolSFR CI"EFFIC1t:NT eCEFFICIENT Cr.EFFIclE~T COEFFICIENT 
3C:: -.587 .131 - .159 -1.152 

;: ... 5,~? .1?7 -.217 -1.338 ~~ -.653 .173 .010 -1.532 
~ ".E: "7 ."\14 -.~e4 -].162 31 -.673 .152 -.143 -1.411 
II -.f:i'4 .;92 -.421 .. J .114 38 -.722 .155 -.175 -1.724 
c: ".S9~ .112 .C12 -1.152 39 -.743 .169 -.190 -1.650 
~ -.534 .~e5 -.213 -.986 41'1 -.e14 .216 -.284 -1.747 
7 -_:7" .;';77 -.:'!2K -.931 41 -.854 .253 -.372 -}.969 
p - .E:('? .;;aB --~95 -1.060 4~ -.644 .149 -.241 -1.352 
<; -.!!?7;' .'39 • r1n -1.190 4 .. -.187 .093 .325 -.652 

1 ,: -.574 .,n~ -.218 -.994 44 -.429 .134 .2t)~ -1.047 
11 ... SEll, .nS) -.335 -.976 41,; .202 .123 .792 -.218 
12 -.59~ .~95 -.3]0 -1.10S 4" .414 .121 .896 -.004 
I? .5E-o _,25 .<;34 .'34 47 .t;15 .113 .857 .cns 
14 .'-7~ .'44 .759 ·.329 4P .526 .115 .995 .111 
Ie: -.S22 • , 1 n -.259 -'.457 49 .-;15 .113 .811 .123 IV 

1~ -.531 .~94 -.220 -1.362 5n .516 .114 .8150 .127 IV 
0'1 

17 -.52' • ntH) -.~66 -.953 5\ .454 .115 .161 .066 
Is:! -.51<; .;'7" -.t77 -.A4 n 5i> .1,43 .121 1.056 .166 
1e; ·.5S~ .;;e3 -.:18 -1.016 5' .140 .156 .644 -.601 
2;' -.54"- .rae -.~25 "1.048 54 -.554 .135 -.2n9 -1.510 
it -.SI\Io ,;'92 -.230 -.942 51; -.IiB5 .108 -.242 -1.474 
i!2 -.537 .~96 -.228 -1.016 56 -.448 .092 -.201 -1.085 
2~ -.572 .1112 -.~58 -'.159 57 -.532 .114 -.131 -1.402 
24 -.567 .1l9 -.cOO -1.033 58 -.'S2t! .119 -.206 -1.S07 
2C: -.48,- .102 -.lflR -.904 59 -.480 .116 -.098 -1.173 
26 -.4filS .n9'5 -,194 -.904 61' -.C;17 .111 .029 -1.061 
27 -.53l • HIS -.208 -1.018 6) -.~55 .117 -.076 -1.118 
;'fa -.487 .;;83 -.122 ·.903 6,. -.557 .ll5 -.001 -1.147 
2q -.44;; .1'176 -.199 ·.89? 6] -.470 .112 -.112 -1.050 
3;- -.4Rl .07(1 -.265 -.769 64 -,459 .083 -.1~0 -.862 
3' -,5'4 .n7S -.281 -.fl3e; ~5 -.4e4 .090 ·.212 -.932 
32 -.5f1~ .n91 -.225 -.900 6~ -.447 .070 -.182 -.802 
33 -.47" .104 - .. 161 -.963 67 -.396 .066 -.126 -.699 
34 -.527 _'22 -.112 -1.053 6~ -.446 .01$ -.201 -.817 



WTND E~GTNEFRtNG ~TuDV OF THE R~NAISSANCE CENTER 
IINrFOR~ UPSTRE~M ROL;t;HNESS 

OLTfR BliILOI"'G 
wl~C DIRECTION 200 

PRESSU~E -"EAt\ j:;~S MAXTMlIM Mr"'I~uM PAES~UAE MEAN RMS M~)(IMUM MINH/U~ 

TAF "J:ESSI)I1~ ps;.E~SU~f. ~RESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 
NUtUU:'R COtFFICTf.I\' CCEFFTCIHT COeFFICIENT coEFFlCIEI\;T Nu~eFR CnEFFICIENT CCEFFICIENT COEFFICIE~T COEFFICtE'NT 

6Q -.47Q .089 ... 248 -1.084 lC~ -.362 .061 -.016 -.616 
7r -.477 .108 -.161 -1.139 104 -.390 .056 -.211 -.635 
71 -.45, .124 -.13f1 -1.101 105 -.419 .064 -.181 -.693 
7-; -.#:17 .tt13 -.n43 -1.656 lOll -.404 .072 -.2/)6 -.815 
7, ... t:A~ .,,08 -.012 -1.578 107 -.363 .067 -.116 -.732 
74 -,74' .~29 -,t)65 -1.826 lap -.389 .074 - .198 -.696 
7r:: ... 7'2'; .'14 ,(l1I5 -1.636 109 .... 401 .076 -.114 ".788 
If: -.179 .23(\ .203 -1.839 111'1 -.407 .084 -.148 -.820 
17 -.e:2,. .?~A .499 -1.898 111 ".386 .112 ·.062 -.951 
78 -.7';: .,92 .S.5 -1 .... 435 11ft -.1525 .169 -.162 -1.394 
79 -.25 > .128 .751 -.705 ll~ -.407 .lS7 .369 -1.510 
e;; -.'!'t''' .If:\l'! .4f9 -1.124 114 -.337 .267 .634 -1.316 
81 • \ 44 .1id .705 -.231 llc: -,416 .227 ,400 -1.154 
e~ .449 .12(' .e99 .('179 11~ -.575 .246 .leb -1.921 
a' .1564 .'23 .~79 .192 111 -.1I20 .201 -.035 -1.481 N 

1:14 .599 .;2.3 .tH5 .239 11~ -.704 .212 -.043 -1.709 N 
'-l 

at; .sq~ .'21 .~48 .234 Hq -.750 .211 .095 -1.6S0 
Sfi .(:-re:: .124 .~611 .245 12n -.ele .203 • .19b -1.793 
81 .~'3c; • 'i? J .e~7 .14, 121 -.866 ,212 -.385 -2.021 
B8 .rlA .U,6 .fCJ5 .... 894 12;? -.721 .158 .13b -1.395 
B9 ... 61s:! .,o3 ... 210 -1.810 12~ -.272 .103 .268 -.759 
9;; -.49;: ., 56 -0165 -).489 124 -.479 .150 .134 -1.0S0 
~1 -.48(; .129 -.164 -1.510 12c: .131 .127 .691 -.21C; 
9' .... 411 .1t)4 -.1@t! -1.152 12~ .404 .127 1.000 -.019 
93 -.512 .12 1) -.l6t. -1.327 121 .~33 .111 .851 .20e 
94 -.502 .125 -.143 -1.186 l2A .563 .11e .890 .198 
9! -.458 .'29 -.033 -1.101 129 .557 .115 .868 .189 
9F- ... 4SQ .len -.079 -1.189 130 .1564 .117 .871 .17e; 
97 -.523 .121 -.(\93 -1.095 131 .577 .122 .978 .140 
9Ft -.1523 .139 -.102 "1.189 1:!2 .448 .112 .772 .112 
99 -.44' .113 .... r C17 ".926 l:!~ -.105 .175 .567 -.679 

10(1 -.447 .i194 .... 111 ·.916 134 -.945 .182 -.328 -1.635 
101 .... 484 .1Oll -.166 ").1'149 13C; -.463 .08e -.218 -.921 
102 -.4)q .,.,74 -.130 -.130 I:!" -.392 .081 -.165 -.718 



WI~D ENGI~EERING STUOY nF THE RFNAISSANCE CENTER 
"~JFORM UPSTREAM ROUt;HNESS 

OLTER RUILDI~G 
WINe CIRECTIO~ 200 

PRESSURE "'E6~ RtlS ~AXI~UM Mlt\IMUM PRESsURE MEAN RMS "'AXI~U~ MINI~U'" 
TAp frcESSUJ:iE fREt;SLiPF' PRESSURF. PRESSURE TAP PRESSURE pgESSURE PRESSURE PRESSURF 

NUM~FR ccEFFTCIEt-.T COEFF TC In· T cnEFFICIENT COEFFICIE~T NU"'SF.R Ct'lEFFICIENT CCEFFICIENT COEFFICIEf.;T COEFFICIENT 
137 -.419 .il99 -.213 -1.115 171 .451 .111 .860 .143 
1313 -.47\ .109 -.10~ -l.14n 172 .455 .113 .a55 .143 
13q -.43f! .115 .(181 -1.182 17'3 .it74 .113 .694 -.062 
14~ -.484 .12! -.104 -1.187 174 -.190 .176 .366 -.800 
141 -.517 .,33 -.1'55 -1.341 17 !Ii -.827 .189 -.224 -1.587 
142 -.51~ .155 -.oef. -1.496 17" -.499 .099 -.223 -1.228 
141 -.43·" .126 -.050 -1.126 177 -.482 .095 -.271 -1.028 
144 -.424 .088 -.lE:'3 -.931 17t' -.348 -n.oOO -0.000 -0.000 
I4e:: -.457 .~96 -.241 -I.r27 17q -.305 -0.000 -0.000 -0.000 
)4~ -.379 .n71 -.leo -.816 leo -.490 -0.000 -0.000 -0.000 
147 -.319 .;;58 -.1:36 -.585 lel -.487 -0.000 -0.000 -0.000 
141:' -.:3C:;' .n52 -.14f1 -.e::61 lei' -.299 .nS5 -.126 -.553 
14e; -.l1S .052 -.216 -.594 18~ -.35q .072 - .161 -.726 
IS;' -.lfl~ .;'54 -.199 -.582 1@4 -0.000 -0.000 -0.000 -0.000 
151 -.311 .055 -.141 -.544 leI; -. lIil 7 .147 -.219 -1.364 N 

152 -.32~ .n53 -.132 -.@ll0 18~ -.332 .100 .028 -.7~0 
N 
00 

15~ -.37. ."66 -.173 -.745 187 -.n59 .172 .600 -.662 
154 -.3~' .('86 -.120 -.efI3 188 -.n47 .092 .316 -.325 
155 -.412 .124 -.(191 -1.165 leQ -o.noo -0.000 -0.000 -0.000 
15~ -.388 .159 .308 -1.146 190 -.251 .080 -.001 -.687 
157 -.369 .217 .~22 -1.349 191 -.310 .088 -.042 -.718 
1513 -.49F! .223 .146 -1.409 19;» -.514 .115 -.184 -.S94 
159 -.554 .201 .0f:5 -1.385 193 -.714 .170 -.212 -1.416 
16'; -.61;? .193 -.052 -1.402 194 -.78q .153 -.416 -1.407 
161 -.70n .165 -.(121:; -1.489 19!' -.481 .093 -.185 -.806 
lE:2 -.782 .147 ... 353 -1.471 196 -.10Q .068 .177 -.352 
163 -.842 .157 -.379 -1.608 197 -.182 .09~ .16b -.549 
164 -.683 .t05 -.336 -1.1'192 1911 .144 .118 .667 -.181 
16!!; -.271 .ii82 .159 -.662 199 .231 .106 .59b -.026 
16f.o -.37Fo .,23 .154 -.793 200 .381 .101 .83ti .138 
167 .11~ .,25 .~17 -.229 201 .447 .103 .899 .203 
l6@ .345 .126 .e61 -.115 202 .383 .110 .163 .110 
169 .44" .116 .@45 .125 203 .402 .097 .753 .183 
11ii .46? .115 .eeo .151 204 .408 .102 .786 .180 



wyhO ENGINEE~ING STUOY OF THE P~NAISSANCE CENTER 
UNIFORM UPSTREAM ROUGHNESS 

OUTER RUILDING 
wINO DIRECTION 210 

PRESSURE tJEAf\ RtJS ~A)(I~UM MI"I~UM PRESSURE MEAN RMS p.4AXIMUM ~INI'''U~ 
lAg F'RESSIIRE PRESSuoE PRESSUR~ PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURI!' 

NU~@FR COEFFICTEI\T COEFFre IFI\IT coEFFICIF.NT coEFFICIE"T NUMSF.R CtlEFFtCIENT COEFFICIENT COEFFtcIF.~T COEFFICIENT , .... 61q .155 ".102 -1.210 3111 -.640 .142 -.258 -1.411 , -.53Q • ,48 -.043 -1.212 36 -.698 .144 -.202 -1.301 
~ -.SP.1 .111 .273 -1.150 31 -.,,85 .13" -.141 -1.243 
4 -.63' .136 -.014 -1.111 3P -.696 .151 .084 -1.383 
:; -.43; .teO .070 -1.100 39 -.718 .185 .238 -1.478 
1, .... 52C;; .146 .031 -1.039 4n -.A61 .221 .225 -1.511 
1 ... 61~ .130 ·.OB1 -1.141 41 -1.010 .253 .408 -1.872 
e -.633 .un .371 -h239 41- -.635 .219 .653 -1.340 
q -.2'55 .;?04 .461 -.96(\ 43 -.221 .171 .710 -1.059 

1;' -.412 .'46 .274 -.893 44 -.450 .241 .581 -1.428 
11 ·.586 .117 ".135 -1.091 4'5 .175 .231 leOOl -.105 
12 -.634 .170 -.049 -1.47. 46 .393 .205 1.268 -.638 
I" 47 • '5 en .111 1.004 -.3915 
14 48 .518 .158 1.114 -.360 
Ie: -.585 .192 -.t31 -1.566 49 .503 .144 1.065 -.346 N 

16 5n .506 .139 .990 -.448 
N 
10 

17 .... 5t~ .06 -.212 -1..259 51 .47. .129 .971 -.232 
Ip -n.oon -1).(100 -0.000 -0.000 !52 .495 .259 1.3153 -.677 
Ie; ·O.O(ln "0.(100 ·0.000 -0.000 5'\1 .060 .252 .739 -1.391 
2it -n.oon -0.000 -0.000 -n.ooo 54 -.703 .255 -.133 -1.951 
2, ·~.oon -e.nOo -0.000 -0.000 5! 
22 -0.001' "'o.nOO -(l.ono ·0.000 5~ -.469 .153 -.108 -1.911 
23 -n.onn ·o.nOO -0.000 -0.000 51 -0.000 -0.000 -0.000 -0.000 
24 -r..OOf) -n.noo -I).OOQ -1'.000 5R -0.000 -n.ooo -0.000 -0.000 
21!= ·0.00(1 "0.000 -0.000 -0.000 59 -0.000 -0.000 -0.000 -0.000 
2f. -r..OOn -o.noO -0.000 -0.000 6n -0.000 -0.000 -0.000 -0.000 
27 ·o.oon "0.000 -0.000 ·0.000 61 -0.000 -n.ooo -0.000 -0.000 
2e -n.oon -(l.bOO -0.000 ·0.000 62 -0.000 -0.000 -0.000 -0.000 
29 -0.(100 -0.000 -0.000 -0.000 6" -0.000 -0.000 -0.000 -0.000 3r -o.non .. 1'1.000 -0.000 -0.000 64 -0.000 -0.000 -0.000 -0.000 
3, -0.00(1 "0.000 -0.000 -n.ooo 6S -0.000 "0.000 -0.000 ·0.000 
32 -n.ooo -O.nOO -0.000 -0.000 66 -0.000 -0.000 -0.000 -0.000 
33 -n.oon -fJ.OOO -0.000 -0.000 67 -0.000 -0.000 -0.000 -0.000 
34 ·0.000 -0.000 -0.000 -0.000 69 -0.000 ·0.000 -0.000 -0.000 



WyND ENGtNEFRI~G STUDY OF THE RENAISSANCE CENTER 
UNIFORM UPSTAE~M ROU~HNESS 

(II.;TER RUII..DI~G 
wl~C DIRECTION ?10 

pRESSURE "'EAN R..,S MAXIMUM MII\IfttUM PRESSURE MEAN RMS "'AlIHUM MINI~U'" 
lAP Fc;ESSIIRE ~~EC:St;~E PRESSURE PRESSUI1E TAP PRESSURE PRESSURE PRESSURE PRESSUR~ 

NU"'e~R COEFFICTEI\T COEFFTCIE",'T CnEFFICIF:NT COEFFICIE~T NU"BFR CnEFFTCIENT COEFFICIENT COEFFIclE~T COEFFICIENT 
6«; -f"I.OOf' -n.oOO -0.000 -1'1.000 10':1 -0.000 "0.000 -0.000 -0.000 
7" -n.noo -o.noO -0.000 -0.000 104 -0.000 "0.000 -0.000 -0.000 
71 -(l.ono "0.000 -0.000 -0.000 10C: -0.000 -0.000 -0.000 -0.000 
7'2 -.79& .161 ... 065 -1.575 106 -0.000 -0.000 -0.000 -0.000 
13 -.f41 .142 -.156 -1.465 10" -0.000 -(\.000 -0.000 -0.000 
74 -.577 .190 .336 -1.545 lOA -0.000 -0.000 -0.000 -0.000 
7«= -.57/'! _,-55 .419 "1_~68 IOC; -.361 .052 -.164 -.543 
7f:o -.70fa .'!38 .2f~ 1 -2.016 110 -.370 .051 -.220 -.624 
77 -.95? .430 1.046 -2.370 111 -.349 .080 ·.114 -.855 
7e ".S2il .435 1.029 -1.586 112 -.440 .115 -.091 -.961 
7C; -.14CJ .,02 1.156 -}.043 113 ·.418 .119 .171 -1.n96 
81'1 -.43C; .'247 .784 -1.~35 114 -.?60 .175 .5a3 -1.132 
81 .O)q _'.'22 .e50 ·.618 lle; -.332 .178 .243 -1.023 
8(' .337 .181; 1.091 -.308 11-- -.487 .186 .048 -1.578 
a'\l .501 .179 1.304 - .193 117 -.1543 .167 -.112 -1.362 N 

84 .56':; .,71 l·251 ·.029 1113 -.632 .198 -.036 -1.519 (,,\ 
0 

8~ .58r .157 1.194 ·.072 119 -.694 .198 -.062 -1.536 
8l- .596 .154 1.23M -.062 120 -.792 .193 -.183 -1.673 
87 .476 .186 1.052 -.431 121 -.850 .196 -.24b -1.689 
88 .029 .201 .e55 -1.107 122 -.737 .157 -.097 -1.295 
89 -.634 .('54 -.156 -2.052 123 -.371 .145 .164 -1.052 
9n -.452 .195 -.069 -1.571 124 -.641 .201 .049 -1.367 
91 -,432 .140 -.131 -1.587 125 .014 .175 .733 -.719 
92 ·O.OO~ ·0.000 -0.000 -0.000 12~ .139 .169 .869 -.:376 
9~ -n.oon -.') .noO -0.000 -0.000 121 .527 .134 .964 -.020 
94 -(hOO" ·0.000 -0.000 -0.000 12114 .569 .140 1.130 -.023 
95 -1'1.(10'1 ·0.000 -0.000 -0.000 12C) .565 .131 .985 .027 
96 ·1'1.0011 -0.000 -1').000 -0.000 13n .573 .129 1.040 .088 
97 -I).oon -0.000 -0.000 -0.000 131 .C;75 .128 .958 -.016 
9~ ·O.(lO~ -0.000 -11.000 -0.000 132 .472 .154 .941 -.279 
99 -0.(\00 -0.000 -0.000 ·0.000 13~ -.1'138 .165 .540 -.650 

100 -1'1.001'1 "0.1)00 -0.000 -(1.000 134 -.900 .110 -.053 -1.440 
101 -tl.oo" -0."00 "0.000 -0.000 135 -.406 .098 -.113 -1.075 
10? -".onn ·o.~OO -0.000 -0.000 136 -.334 .088 -.051:5 -.838 



WIND ENGINEFMING STUDY OF TME RFNAISSANCE CENTER 
UNIFORM UPSTRE~M ROU~HNESS 

rlI,:TF.R BUILDING 
WI~C DIRECTION 210 

PRESSURE ~EAN RwS ~A)( ItJUM Mtt\lMUM PRESSURE MEAN RMS MAXIMUM MINIMUM 
UP ~C:;ESSIIRE p"F.~Sl.;PE PRE,S5URE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURE' 

NUtJl1j:"R C~EFFtr.TE~T COEFFTCIEr-T COEFFICIEt./T COEj:"Flr.IEI\T NU""~ER C('IEFFICJENT CCEFFICIENT COEFFICIENT COEFFICIENT 
}37 -1'1.0(11'1 "0.1'100 ·o.noo "0.000 111 .474 .113 .840 -.056 
131'<1 ·0.001' "0."00 -0.000 -0.000 17; .477 .114 .915 .009 
13<; -n.ooo -0.000 -0.000 -0.000 17-. .285 .130 .751 -.220 
14(1 -0·000 ·o.nOO -0·000 "0.000 174 -.097 .162 .547 -.669 
1'+1 ·O.OOf) -0.(100 -0.000 -0.000 17CS -.745 .160 -,117 -1.411 
14? -n.ooo w(\.OOO -0.000 -0.000 176 -.409 .088 ·.167 -.863 
lit'!! ·1'.000 -0.1'100 -0.000 -0.000 177 -.387 .090 -.118 -1.019 
144 ·0.000 -0.1'100 ·0.000 -0.000 178 -0.000 -0.000 -0.000 -0.000 
14~ -n.oon -0.000 -0.000 -0.000 17Q -0.000 -0.000 -0.000 -0.000 
14Fo -0.001'1 -0.000 -0.000 -0.000 leo -0.000 -0.000 -0.000 -0.000 
147 -n.(lot'! -O.nOO -0.000 -0.000 181 -0.000 -0.000 -0.000 -0.000 
14,:1 -o.Ol\n -I) .000 -0.000 -0.000 182 -.265 .047 -.137 -.454 
149 -o.con "o.noO -1'1.000 -0.000 18~ -.322 .054 -.164 -.591 
lSi! ·~.ooo -0.000 -0.000 -0.000 le4 -0.000 ·0.000 -0.000 -0.000 
151 -n.oon -0.000 -0.000 -1'1.000 185 -.442 .118 -.201 -1.168 N 

152 -.31'18 .n44 -.166 -.579 186 -.307 .086 .00c -.696 t! 
153 -.351 • 053 -.224 -,673 187 -.211 .115 .31 • -.608 
154 -.36, .';61 -.164 -.754 lee -.144 .091 .317 -.383 
ISS -.35e; .riS6 -.164 -.796 189 -0.000 -0.000 -0.000 -0.000 
156 ·.358 ., I'll .oao •• e33 191'1 -.291 .087 -.017 -.644 
157 -.254 .164 .450 -.848 191 -.338 .113 -.048 -.797 
159 -.45 1

' .189 .1'111 -1.163 192 -.448 .141 -.077 -.990 
159 -.492 .1.76 ·022 -1.209 193 -.108 .168 -.1154 -1.513 
16r -.572 .183 -.{HO -1.334 194 -.606 .152 -.210 -1.273 
16} -.f2,:a .169 -,1'175 -1.354 19'5 -.459 .113 -,094 -.849 
162 -.692 .,44 -.220 -1.475 191- -.189 .087 .106 -,126 
163 -.72R .; 46 -.331 -1.465 197 -.374 .141 .013 -1.202 
164 -.6'54 .110 -.272 -1.078 19~ -.022 .143 .498 -.120 
16'5 -.344 .105 .016 -.937 199 .192 .109 ,604 -.238 
]66 -.543 .160 ·-121 -1.294 200 .295 .141 .831 -.123 
]67 -.011'1 .150 .522 ·.615 201 .392 .134 .8c;2 -.(112 
lb~ .2<;1'1 .139 .742 -.271 20~ .365 .104 .693 .105 
16Q .451. .123 .e90 .030 203 .373 .122 .e07 -.043 
17~ .483 .U9 .885 -.019 204 .383 .122 .844 -.054 



WINO ~~GIN£'~J~G STUOY OF THE RFNAtSSANCE CE~TER 
UNIFCNM LPSTRE_M ROUGHNESS 

OLTE~ ~lJtL.OI"G 
wl~C OIRECTION 220 

PRESSURE ,.,E61\ R,.,S tl.A)( t~UM .. t~I"'UM PRESSURE MEAN RMS tl.AXIMUM MINlftUfII 
TAP .-r:ESStJRF Fo"F.CSLPF PRt-SSURF PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF. 

NUfiRFR CO£Ill'FtCTF.r-.T rCEFFTCIF~T CI'IEFF relENT ceEFF!CIE"T fliUfII8F.R Ct'lEFFICJENT CCEFF!CIENT COEFF!ClEfliT COEFFICIENT 
1 ".2?1 .,,97 • (153 ... 89) 3! -.659 .200 -.020 -1.711 
i? ... lA1 .!fl2 .}i!2 -.689 36 -.734 .186 .249 -1.504 
1 .?7~ .'27@ ).1l9 -.704 31 -.642 .147 •• 009 -1.138 
4 -.307 .19@ eelS -1.169 38 -.506 .166 .210 -1.201 
! -.16Q .118 .lS7 -.783 39 -.344 .198 .546 -1.501 ,. -.12:1 .1St! .42., -.166 40 -.210 .263 .758 -1.463 
7 ... 334 .?()7 .:=18 -1.2_4 41 -.1'91 .406 .95ts -1.512 
~ -.1'46 .,53 .f!03 -.956 42 .163 .412 le131 -1.161 
Q ·.~Aq • H?'l .573 -.699 4~ .172 .328 1.140 -1.064 

1;' .(\~C; .171 .793 -.602 44 -.040 .242 .989 -.915 
11 ... 273 • ,6~ .~87 -.917 4t; -.046 .301 .955 -1.343 
12 -.':7e .177 -.065 -1.546 46 ."28 .275 .988 -1.252 
1'3 ."9'1 .'167 1.27) -'.321 47 .111 .289 1.084 -.71n 
14 -."11 .418 1.109 -1.514 48 .156 .325 1.121 -.819 
I«=. -.E:lA .1'34 -.(\49 -1.E:20 49 .206 .335 leOeS -1.124 N 

l~ -.48:t .. 160 -.0'8 -1.477 !n .271 .335 1.266 -.843 Y-I 
N 

17 51 .323 .302 1.273 -.813 
1 F, -.443 .10S -.136 -.841 5, -.031 .282 le081 -1.091 
le; -.411' .1\4 -.144 -1.053 51 -.426 .417 .799 -2.269 
2;:; -.44Q .112 -.122 -1.n23 54 -.518 .192 .051 -1.579 
21 •• 42" .107 -. (lE:O -.921 s- -.466 .171 .088 -1.681 
21' •• 4~~ .100 -.144 ·.951.' $(- -.361 .138 ·.010 -1.210 
Z~ -.433 ."Q4 -.126 -.888 !7 -.429 .018 -.240 -.807 
24 -.4!P .;'94 -.11., .... 795 5P. -.407 .112 -.093 -1.039 
2~ .... 3P4 .;'7~ ... HO -,733 Sq -0.000 -n.ooo -0.000 -0.000 
2~ -.391 • ;, "7t: -,179 -.922 e:O -.399 .101 -.026 -.950 
Z1 -.41';' _"81 ... 158 -.942 61 -.41~ .093 -.050 -.961 
Zp -.41'7 _"8E: -.IC9 ... e88 61' -.399 .098 -.084 -1.115 
29 -.411' .n88 -.054 -.927 63 -.354 .011 -.091 -.195 
3;' .... ,q • ,:011 -.113 -.e27 64 -.:H5 .053 -.196 -.597 
31 -.463 .;'~2 ".('79 ... 927 6!= -.408 .055 -.235 -.651 
32 ... 469 .11){; -.047 -1.083 66 -.392 .053 -.192 -.662 
33 .. ,467 .117 .(lIS -1.148 E:7 -.368 .055 -.142 -.659 
34 -.544 .129 .049 -1.249 611 -.417 .059 -.231 -.166 



Wt~n E~GtNEEPI~G STUO' OF TME RFNAISSANCE CENTER 
IINIFORM lIPSTAE~M ROU(.!MNESS 

Ol.lER AUILOltliG 
~lNC Ct~ECTIOtli 220 

PRESSURe. t.'EtI"" Rt.'S fl:AXIMUM Mlf\IMUM PAESSUPE MEAN AMS MAXIMU,.. MIN !'''UM 
TIlP ~RESSli~': FI4F~Sl.PF PRESSURE PRESSUAE TAP PRESSURE PRESSURE PRESSUAE PAESSUR~ 

Ce£FFtcrtr.r CCEFFTCIFI\T cnt-FfIctENT CCEFFICtE~T NU.,eFR CflEFFTCIENT CeEFFICIENT COEFFICIENT COEFFICIENT 
·.415~ .il74 .... 192 -.tie9 103 -.312 .045 -.131 - •• 58 
-.47F! .len -.lB3 .... ~7S 104 .... 348 .044 -.191 -.515 

71 -415n~ .134 -.165 -1.091 lOCI! .... :no .044 -.196 -.518 
12 ".1('1 .14e -.112 -l.302 10~ -.341 .044 ·.145 -.514 
7-. -,5515 .121 -.080 -1.065 107 -0.000 -0.000 -0.000 -0.000 
74 .... 4"~ .1:;0 .007 -1.239 lOP .... '47 .044 -.18Y -.630 
'1 I!#: •• :;f\~ .'7t;, .71«' "1 .. 363 10~ -.364 .047 -.202 -.599 
7(: ",.3I'>P .211 .~31 -1.539 111') -.384 .047 -.244 -.618 
17 -.249 .315 .729 -1.373 111 -.325 .061 .017 -.619 
7e _.I";>P 41~22 .795 -1.552 Hi? -.:ntt .080 .061 -.721 
19 -.0('13 .~4<j .778 -1.052 113 -.393 .016 .... 098 -.824 
ei' .... 13:? .'99 .713 .... 992 114 ·.339 .088 .088 -.653 
B1 -.15A _"54 .Sf3 -l.01S 11«; -.354 .086 -.014 -.65CJ 
82 ... ('53 .228 .e1t9 -.931 116 -.429 .083 -.170 -1.121 
83 .(l4e; .204 .e1t9 -.747 111 -.448 .015 ... 196 .... 90 • 
B4 • (\74 .'13 .146 -.749 118 .... 475 .088 -.060 -.915 N 

til 

as .n<'#9 .~:u .eS5 .... 11')5 llCJ .... 461 .094 -.036 -1.004 til 

a~ • q~c:: .~tll .~94 -.646 12(1 -.511 .114 -.U~O -1.221 
d7 .. i'l '7 .~6b .«;32 -.888 121 .... 559 .141 -.119 -1.363 
ae .... 29' .l39 .e17 -1.681 122 .... 482 .137 .130 -1.220 
tlQ .... 51? .If.n -.102 -1.421 123 ... 352 .142 .225 -1.114 
9;: -.317 .129 .flli? -t.134 124 .... 443 .202 .176 "'1.356 
91 -.If,3 .1.09 -.n57 -.840 12'5 -.242 .158 .561 -.918 
9=, -.357 .~ge -.020 ·.8a9 126 -.090 .172 .676 -.631 
93 .... 3A7 • HIe -.res -1.177 127 .019 .189 .788 -.397 
94 .... J*'6 _l05 .... 110 -1.097 128 .144 .250 .972 -.589 
9~ -.J44 .102 -.069 -1.tt04 129 .200 .264 1.058 -.654 
96 ".388 .090 -.lIt1 -.92(\ Un .246 .275 .967 .... 196 
97 -.41.45 .;;e6 -.lep -.851 131 .291 .259 1.lCJl -.563 
<;p .... 4 11 \ .n94 -.110 -.888 132 .209 .222 .903 -.54CJ 
99 ... 346 • 70 -.145 ... 682 133 .050 ileUs .eo14- ".122 

100 - .. 35('t • 55 -.13. -.610 134 -.646 .174 -.096 -1.269 
101 -.31<'# • 61 -.183 -.671, 131S -.403 .093 -.024 -.891 
102 -.l4C; • 51 -.112 -.543 136 -.315 .083 .0014- -1.511 



WT~U f~GINEEpr~G STuDY OF TME R~NAISSANCE CF~TER 
Ut-.IFrRM UPSTRf' AM ROlJr.Ht-IESS 

("ILTEw RUILOIW\G 
~I~C DIRECTION 2~0 

PRES5UME ~E4" FHlS "'A)lJ~UM MHdMUM PRESSUPE MEAf\J RMS MAXIMUM MI~I~UM 

U.., ~~ESSUj:.lF F"F:~SlpF F~E~SUR~ PQESSU~E TAp PRESSURE PRESSURE PRESSURE PRESSURI=' 
I\;U~~F~ coEFFIrtEt\T rOtH TCIF" T cnt.F"F ICIF.t-iT ccFFFICIEf\T NU~8FR C~EFFTCIENT CCEFFICIENT COEFFICIE~T COEFFICIENT 

137 -.374 .(171 -.111 -,.224 171 .239 .192 .849 -.397 
1.3t:1 -.315" .;;7C; -.C26 -1.193 17? .288 .196 .848 -.579 
139 -.32 ;, ." -'t:> -.074 -1.032 173 .011 .200 .642 -.634 
lit;' -.36':; .;'7", -.] 27 -.799 174 -.nI8 .190 .576 -.618 
hl -.392 .i\1S -."88 -.735 17c. -.467 .141 -.064 -.981 
14~ -.37~ .i\~4 -.(';67 -.e43 17~ -.407 .070 -.225 -.720 
1'+3 -.31~ .;,;2 -.131 -.597 177 -.384 .075 -.17/i -1.056 
]44 -.331 • /'1'+"1 -.205 -.549 l71l! -.36(1 .069 -.214 -.841 
he: -.35'; .';45 -.215 -.518 179 -.373 .060 -.188 -.801 
14fo -.31P. .;;39 -.186 -.476 len -.301 .031 -.195 -.401 
147 -.2P4 .r3~ -.1~5 -.412 leI -.277 .032 -.184 -.410 
14@ -.32' ."32 -.214 -.441' 1e~ -.280 .033 -.174 -.432 
l4G -.34f .;;32 -.2l1o -.455 l@~ -.326 .036 -.232 -.496 
IS;; -.~21 .';32 -.2lf~ -.425 184 -0.000 -0.000 -0.000 -0.000 
l~' -02AQ ."32 -.183 -.402 1e~ -.404 .060 -.145 -.677 N 

152 -03i'7 .ii~fo -.167 -.Sln le6 -.320 .052 -.062 -.560 tA 
~ 

153 -.372 .;;4~ -.203 -.~41 1e7 -.221 .065 .105 -.405 
154 -o:n~ ."f.~ -.169 -.721. 1e@ -.242 .042 -.089 -.380 
IS!; -.34~ .,;@~ o IH -.762 lee; -0.000 -(1.000 -0.000 -0.000 
15~ -.35~ .;;69 -.r46 -.~9E- 190 -.300 .048 -.135 -.584 
157 -.277 .ln5 .272 -.602 191 -.?45 .048 -.068 -.5"30 
ISP -.3f1'" .;'1f. -.tlSE- -.705 192 -.283 .056 -.070 -.563 
15q -.37~ .;;75 -.11 (' -.792 193 -.400 .104 -.158 -.989 
Ibn -.3Q Q ."85 -.1C;~ -.(j12 194 -.369 .093 .061 -.821 
16' -03AQ .;;8$! -.162 -.Q22 19e: -.(194 .089 .324 -.616 
162 -.44, .;"97 - .16 I) -.931 196 -.194 .089 .365 -.567 
a~ -.49" .109 -./)C;~ -.977 197 -.'304 .131 .030 -.935 
) 64 -.44S; .109 .014 -.928 19A -.214 .109 .255 -.579 
16r:: -.356 .121 .145 -.985 199 -.072 .140 .S07 -.478 
IM~ -.~2~ .175 -."24 -1.161 20n -.060 .116 .565 -.451 
Ib7 -.3"4 .'44 .~lb -.@05 20t .n41 .133 .764 -.352 
It:P -. l11 .157 .f 10 -.624 201' .152 .166 .709 -.311 
Itlq • (IAA .1 etl .7eo -.487 203 .075 .156 .648 -.460 
17;' .17' .191 .e3?' -.454 2t14 .10fo .164 .an6 -.416 



wJ~n F~GINEERI~G ~TUOY OF THE RFNAISSANCE CENTER 
U~YFC~~ UPSTREAM ROU~HNESS 

(ll,;TE~ BUlL-DING 
WI~C DIRECTION 230 

pio(ESSURE tiE AI\. Fl."c; ~A)(l~U~ ~trdMU'" PRES~URE MEAN RMS ~AXIMUM MINl"'U~ 
TAP FI=ESSIIFlIt' FREcSl.FE PJotESSURE PRESSURE UP PRESSURE PRESSURE PRESSURE PRESSUR' 

MJtli1E'R CoEFFrr.TE"r Cr;EFFTCJrf\r cnEFF Ie !fNT CcEFFICyEt\T Nu~efR CnEFFICtENT COEFFICIENt cnEFFICIENT COEFFICIENT 
1 -.231 .,52 .418 "'1.148 35 -.605 .224 .684 -1.622 
'2 .... 26' .,4<;1 ,418 -1.023 3~ ".676 .233 .792 -1.470 
:3 -."3' • "H!q 1.CS5 -\.390 31 -.642 .192 .5~8 -1.231 
4 -.21Q • 1t~7 .527 -1.006 38 -.601 .165 .417 -1.095 
c: -.43" _'0S .599 .. ,.337 39 -.509 .147 .545 -1.300 ,. • ;, \1, _,02 1.291 -.79j 4" -.253 .131 .411 -.950 
7 ... 11 :, _n.:n 1 • C 11 -1.119 4, ... 111 .210 1.016 -1.233 
fl -.s;q .;:(1) .~O4 "'1.438 4, .685 .153 1.279 -.036 
9 -.347 .177 .569 -1.03A 43 .666 .162 1.159 -.309 

1;' .ils5 .'15 .921 -.539 44 .257 .220 .971 -.792 
11 - .131 '.188 .~49 -,.163 4C:; -.684 .335 .822 -1.658 
i2 -.E;67 -,,,,q ... 144 "1.':;29 46 -.198 .227 .631 - 1. 049 
11 -.'7Q .~38 .Ell -1.220 47 -.112 .198 .el0 -.967 
14 -.7';<; ,456 .. 760 -2.436 4~ -.087 .198 .773 -.164 
11: -.527 .19~ .128 -1.411 49 -.091) .188 .842 -.801 tv 

1~ -.43q .146 .fie2 -1.056 So -.042 .194 .792 -.141 (A 
til 

17 .... :3715 .117 -.r32 -1.035 51 .060 .211 .989 -.!94 
18 •• 3c;<; .ii~H -.C19Q ",.702 52 -.026 .172 .112 -.867 
1<; -.3~4 .~97 -.reA ... e07 53 -.795 .302 .159 -2.380 
2~ ... 3'5A .i'9H -.oCjQ -.824 54 -.468 .172 -.021i -1.481 
21 -.322 .(.96 -.C2A -.e02 5C; -.424 .157 .023 -1.S,29 
22 .... 3e;A .;;87 -.nSf- ... a57 56 -.343 .096 -.031 -1.221 
23 -.376 .nS] -.114 -.724 57 -.382 .016 -.094 -.130 
24 -.34<; ,nal -.107 -.717 SA -.350 .071 -.093 -.695 
2r: -.3r;', ,n7S -.(175 -.660 59 -.31B .064 -.113 -.588 
21: -.361 ,n19 -.132 -.724 6n -.360 .053 -.189 -.56S 
27 -.4 " -' .H11 -.131 -.952 61 -.385 .052 -.211 -.620 
2~ ... 36~ .r93 -.062 -.773 6, -.359 .054 -.198 -.583 
2<;; -.3~:; ,fi9) .. ,~53 -.1:105 6" -.332 .056 -.163 -.555 
3'" -.37':' .i'H9 .... r.19 -.788 64 -.367 .059 -.184 -.649 
31 -.41; .'-<;8 ... ~37 ",.-He; 61: -,408 .068 -.202 - .. 699 
3, .... 42' .1 fit: -.024 -.<;92 66 -.l6Ci1 .064 -.167 -.686 
33 .. 4'~ .114 ... n49 -.981 67 -.330 .063 - .. 138 -.632 
34 ... sr,q .161 .295 -1.112 6J! -.368 .069 -.115 -.646 



WT~D E~GINEF~t~G STUDY OF T~E ~FNAISSANCE CENTER 
UN!FCRIIf UPSTREAM ROUc::I1NESS 

OLTEFI BUII..Olt..G 
~INC OlHECTION 230 

PRESSUHE ~EH IO..-S MAlC T~UM Mlt.IMUM PRESC;UFlE MEAN RMS fI.1AXIMUM ""INItlU..., 
TAp F,"ESC;l>!~~ 1=i1F.c~lJC:E tJRESSURF. PRESSURE' Up PRESSURE PRESSURE PRESSURE PAESSURF 

~U"'i1F~ COe.FFTr"tl\l (rEl-peTFI\ T cnEFFrr.rEf\T COEHICIt"T NUMBFR C,..t:,,'FICIENT CCEFFICIENT CnEFFICIEP>.T COEFFICIENT 
bQ -.4"1- .iq'H -.104 -.77foJ In-- -.305 .054 -.122 -.528 
1;' ... 4"1: ."9t) -.116 -.906 104 ... 330 .055 ·.126 -.506 
71 _.427 .125 -.ll60 -1.07. 10c.; -.347 .060 •• 137 -.574 
/-;; -.5'); ."12 .732 -1.242 10,. -.316 .071 -.011 -.64] 
7" -.47? .166 .336 -.98. 107 -0.000 -0.000 .0.000 -0.000 
H -.47' .'4e .~21 -1.S12 10111 -.343 .067 -.070 -.635 
7C ... 44"- .'47 .~24 -.e79 109 -.356 .093 .022 -.925 
71- -.~7R .164 .!oo -.9tH 11n -.391 .083 -.090 -.886 
71 -.33f ."At' ."15 -1.207 111 •• 338 .142 .224 -1.014 
If! .1 c: 7 ."H2 .<;95 -1.009 11;» -.287 .193 .652 -.867 
7q • 1 ~3 .,,73 .999 -.151 11~ 
I:: ,~ -.21~ .,7'! .415 ... e4) 114 -.257 .105 .491 -.706 
En -.':;4, .173 • (146 -}.224 lIe: ".333 .083 .343 -.778 
I:j? ".4!' 1 .157 .r.<;3 -1.286 IH -.343 .088 .144 -.753 
83 -.30; .160 .159 -1.(138 117 ·.372 .081 -.098 -.7l6 to.) 

84 -.22~ .'51 .268 -.911 11e -.392 .09] -.0()4 -.785 \JiI a-
ell: - .11'-' .13S .283 ·.918 119 -.382 .092 -.074 -.807 
BjIio -.l:?" .138 .'lf7 -.764 Un -.350 .106 .IS3 -.786 
81 -.' 27 _'4(1 .!:oc -.701 121 -.337 .151 .489 -1.130 
sa -.2q? .'u~ .493 -.990 12i? -.197 .198 .723 -.693 
89 -.50t'! .175 .243 -1.386 123 -.176 .164 .683 -.616 
Ijn -.3P' .,3A .139 -'.202 124 -.229 .103 .291 -.585 
111 -.311 .116 .12e:; -.970 12~ -.293 .111 .151 -.839 
92 ... 3C::r· .1'75 -.121 -.~88 126 -.262 .087 .121 -.672 
CI:3 -.IF!'' .ntH -.152 -.e37 127 ... 216 .019 .117 -.475 
'14 ... 35~ .079 -.100 -.e69 12P. -.182 .110 .41lt -.560 
95 -.31" .n72 -.(164 -.734 l2e; -.lT6 .125 .360 -.691 
9f. ... :a~l .n67 -.119 ·.t:813 131" -0.000 -n.oOO -0.000 -0.000 
97 -.3 A7 ."65 -·195 ·.642 131 -.098 .143 .654 -.606 
,,~ -·3"', .n6F! -·lSt' .... 663 132 -.152 ·114 .403 -.661 
99 -.331 .0E:1 -·146 -.597 133 -.312 .170 .401 -.828 

100 -.37Q .n66 -.202 -.710 134 -.469 .113 .057 -.990 
101 -.4?C:; .n77 -.225 -.168 1l~ -.378 .089 -.134 -.901 
102 -.362 .064 -.16Q -.638 136 -.322 .075 -.102 -.137 



WI~D E~GINEE~JNG STUDY OF TME ~ENAISSANCE CENTER 
UNIFOR~ UPSTREAM ROU(;MNESS 

('IlTEp 9UII.OIf\!G 
~lNC DIRECTION 230 

PI1ESSU~e Ht"AP\ PHS MA)( ltiUM MI"IMUM PRESSUpE MEAN RMS MAXIMUM flINIflUfI 
TAp f.iS:;ESSIIPF FS:;E:~Sl;PE PPESSURr= PRESSURE TAP PRESSURE PRESSURE PFaESSURE PRESSUR' 

NUfoIHtH COEFF Te tho T CCEFF TC IF~'T COEFF1CIE'NT CCEFFICIEI\T NUMPF'R CI'IEFFICrENT CCEFFICIENl C~EFFICIENT COEFFICIENT 
J31 -.37? .n67 -.lB? -.653 111 -.211 .083 .251 -.495 
J3~ -.341 ."67 -.126 -.!18 111' -.215 .093 .222 -.562 
13" -.3'11 .fl64 -.108 -.586 173 -.177 .097 .341 -.513 
14r -.33!i .i'S7 -.('.98 -.590 114 -.253 .126 .400 -.618 
141 -.3"] .i\Stl -.118 ·.593 175 -.407 .089 -.060 -.854 
}4? -.3:'31 • "54 -.(\97 ... 533 17~ ... '!66 .065 -.189 -.668 
1 It ':I -.3 r , .f'Stl -."45 -.55t) 177 -.336 .064 -.145 -.661 
144 -.354 .no4 -.095 -.596 178 -.323 .056 -.129 -.520 
lite.; -.4(\1 .;'76 -.211 -.S48 119 -.342 .054 -.111 -.563 
1't~ -.J4s:l .n64 -.167 -.598 leo -.299 .045 -.141 -.547 
141 ·.2~9 .052 -.124 -.528 lel -.230 .043 .021 -.426 
14A -.3"Q .1\4: -.126 -.469 lEI? -.275 .046 -.118 -.468 
)49 -.3i.'? .oso ... 155 -.505 18; -.350 .057 -.175 -.687 
15~ ·.2~'l .1'63 -.048 ... 535 184 -0.000 ·0.000 -0.000 -0.000 
151 -.26 /1 .1'79 .198 -.654 1$!C: -.190 .127 .560 -.578 N 

IS? -.!?q .n1l9 ·.055 -.619 leE> -.263 .078 .010 -.cUt ~ 
-.J 

15~ -.397 .MH -.110 -.870 187 -.254 .056 -.053 -.501 
154 -.3S1 .134 .134 -1.043 leR -.232 .068 .162 -.431 
15~ -.2oQ .nt: .707 -.5C;~ lee; -0.000 -n.ooo -0.000 -0.000 
15~ -.336 .115 .057 ·.960 19n -.263 .055 .053 -.450 
157 -.27~ .iige .265 -.696 191 -,198 .050 .065 -.406 
15~ -.2q~ ,"92 .269 -.704 192 -.239 .050 -.053 -.446 
15C; -.331 .n7S ·.026 -.719 19~ -.270 .058 -.075 -.627 
16;; -.3'i~ .nee -.029 -.665 194 -.262 .071 .031 -.728 
)(:11 -.34~ .1'181 -.(164 -.747 lCfI5 -.193 .101 .401 -.542 
16~ -.3;'5 .M:!4 .043 -.693 ly" -.135 .108 .497 -.432 
16~ -.3lA ,121 .220 -.914 197 -.169 .092 .363 -.408 
164 .... 2'q .,43 .372 -.674 19p -.219 .076 .002 -.716 
leC: -.1.71'. .,38 .452 ·.589 199 -.223 .068 .109 -,482 
16(' -.IQ,. .n94 .!O2 -.563 200 -.170 .071 .'195 -.499 
167 ·.29~ .~99 -.Cl6- -.744 201 -.126 .074 .224 ·.42~ 
168 -.25' .n77 -.f\1l ".556 20? -.209 .086 .262 -.478 
16Cl -.224 ,072 -144 -.557 203 -.147 .085 .253 -.447 
17t' -.2"1 .077 .156 ".584 204 -.138 .090 .271 -.42e 



WT~D E~GINEEPlhG STUOY OF THE RFNAISSANCE CENTER 
IINIFr.j;(~ UPSTREAM ROlJ~HNESS 

OlTER BUIl.DING 
wI~C OIRECTION 240 

CoRESSUi:CE "fA!\ R~S ~,4.X I""U~ fiAlf\IflUfot PRES~URE MEAN R.MS t-tAXIMUM MINIflUtot 
TAr:: Pt;:ESStlJO;::" ft'EcSLt::E io'HESSURE PRESSURE Ur:: PRESSURE PRESSURE PRESSURE PRESSURF 

,,·lJ"'~FR CeEFF l("rEt, T CCEFf TC In, T CnfFFICIEf\,;T ccEFFlcrEr-,T NU"'SFR CnEFFI C lENT CCEFFICIENT C~EFFICIE"'T COEFFICIE~T , .... 44~ .,84 .211 -,.236 ~a:: -.469 .269 .835 -1.537 
~ -.35'1 .1t-C; .238 -1.001 36 -.537 .265 .661 -It.S8 
~ -.e:3? • ,49 .110 -Ie J. S9 37 -.533 .230 •• 03 -1.102 
4 -.?~~ .' 52 .111 -.91. Jp. -.554 .224 .498 -1.28-; 
~ -.4~4 .151 .e07 -1.019 3q -.538 .193 .366 -1.393 
f. .... l7Q .155 .384 -.P.12 4n -.412 .168 .584 -1.166 
1 -.191 .190 .472 ·.£163 41 -.317 .268 le084 -1.501 
P -.~73 .oe ·.197 .. h154 42 .617 .184 le145 -.792 
9 -.39q .122 .fl08 ... 89ft 43 .664 .152 1.139 .030 

In .ncH .170 .766 -.416 44 .189 .154 .e35 -.312 
11 -.19':' .?22 .f36 -.858 4; -.737 .217 .389 -1.555 
Ii' -.t3~ .ii99 -.~5(1 -1."46 46 -.20~ .149 .436 -.816 
1::- .I'~A .,43 .~25 -.635 41 ... 099 .129 .494 -.5:11 
14 -.P46 .':I4lj. .]133 -2.365 4£1 -.n77 .134 .590 -.558 
lC: ... 4(l~ .~n6 .101 -1.328 49 -.043 .130 .531 -.S8! tV 

l~ -.42f .163 -o.COO -1.164 5('1 .044 .136 .637 -.688 VI 
00 

11 -.345 .10& -.r79 ·.797 51 .229 .156 .748 -.409 
1$1 -.348 _"Sl -.C50 -.f.67 S~ ·.014 .121 .53~ -.478 
1<; -.37::' .n~{I -.094 -.740 5~ -.712 .187 .051 ·1.711 
2;; -.346 .~78 -.045 -.684 54 -.408 .121 -.lOb -1.091 
21 -.31" .it7! -.1'14 -.686 !$S -.382 .104 -.071 -1.086 
22 -.349 .('73 -.115 -.727 56 -.302 .060 -.082 -.549 
23 -.37~ ."'74 -.136 ·.703 57 -.365 .048 -.111 -.540 
24 -.]'" .!'fi] -.1'\9" -.756 !,:a -.333 .0415 ".158 -.494 
21: -.316 ."77 -. r:!l ·.735 59 -.302 .042 -.114 -.461 
2~ -.361 .(.7'- ... CT? -.779 6n -.348 .042 -.214 -.499 
21 • ... 2? .1('5 -.132 -.896 1.:1 -.373 .043 -.2159 -.569 
2~ -.35f' .nt" -.016 -.766 6, -,3 .. 7 .045 -.218 -.569 
2q -.2Q4 .nT8 -.tll1 -.740 6, -.312 .045 -.168 -.549 
3i- -.33;- .~e4 -.(:,." -.a4~ 64 -.363 .048 ·.227 -.598 
31 -.3C;? .1'9i' .006 ... 751 6-; -.405 .056 -.240 -.666 
3, -.3C;C; .113 • I'! 14- ... 934 66 -.356 .052 -.176 -.647 
33 -.391 • lite • I'! 09 -).159 61 -.303 .047 -.160 -.583 
34 -.35':1 .'65 .~e7 -1.026 6P -.326 .04'5 -.123 -.561 



WTNn E~GINEERI~G STUOY OF THE RFNAISSaNCE CENTER 
IJ~IFOR~ l.;PSTRE~M ROU~HNESS 

OLTER BUILDI~G 
~I~C CIRECTIO~ 240 

PRESSuPE tlEA" j:1~S ~A)(T"'UM ~Jt.I~UM PRESSURE MEAN RMS ~A)(IMUM MINY.~U~ 

TAe ~I<ESSIIIOS= ,"F;FcSLMF PPESSURE PRESSllRE TAp PRESSURE PRESSURE PRESSURE PAESSURF 
NU~RFH CCEFFI('TEI\T crEFF ore IEr-r Cnt:FFICIE~T COEFFICIEII.T NUII'eFR C"EFFICIENT CCEFFICIENT cnEFFIcIE~T COEFFICIENT 

~c: -.35 " .1'152 -.151 -.fl98 103 -.283 .041 -.U6 -.464 
1'1 -.3~'" ,1'163 -.076 -.743 104 -.322 • 043 -.171 -.488 
71 -.3?4 .1'190 .nR7 -.936 10~ ·.340 .047 -.176 -.535 
7, -.39C;; .117 .1' .. 2 -1.306 10(- ·.309 .055 -.056 -.552 
7~ -.3AC) .'52 ."51 -1.139 107 -0.000 -0.000 -0.000 -0.000 
71.& -.4 "~ .,45 .21b -.987 lOP -.331 .052 -.143 -.558 
7= - .4:'~ .146 ·25f, -.903 lOCI -.355 .055 -.198 -.629 
If: -.4S' .1 S2 .469 -1.041 11" -.35b .062 -.151 -.663 
17 -,~,,~ .24(, .ItSO -1.515 111 -.356 .121) -.017 -1.052 
7P. .n44 .1(lP. 1.124 -.93n 112 -.279 .132 .418 -.756 
7C; .181 • fi9(1 1.Cf5 -.911 113 -.332 .102 .272 -.739 
8;' -.le; ... ,'85 .476 -.929 114 -.265 .086 .154 -.622 
~, -.63·' .155 -.12S -}.2J8 1}1: -.288 .129 .712 -.671 
t!2 -.429 • 12tl .ee .. -.987 116 -.340 .t07 .366 -.783 
8~ -.3" , .12n .111 -.@43 117 -.363 .083 .194 -.661:) 
S4 -.254 .113 .1 Cf7 -.721 IIp -.383 .084 .006 -.782 

N 
c".J 

Be;; -.19" .,05 .~13 -.(:35 119 -.360 .084 -.071t -.722 
\0 

8~ -.14:'1 .1 1 f\ .!l4fl -.f,34 120 -.'384 .too -.057 -.e25 
I:l? -.2 n l .104 .:?3Q -.Et54 121 -.401 .154 .255 -1.117 
I?P -.471: .,,,2 .:00 -1.152 122 -.242 .191 .543 -.863 
13q -.37C: ."93 -.101 -.743 123 -.162 .196 .622 -.698 
c;~ -.31'3 • n<10 -. n33 -.cI17 124 -.263 .132 .342 -.685 
91 -.34: ."67 -.1?1 -.e:19 12'5 -.426 .118 .004 -.926 
9? -.3?? • ·;~3 - .179 -.521 121.! -.340 .084 -.037 -.672 
93 -.3S~ ."SIt -.2ns -.587 127 -.271 .062 -.061 -.483 
if 1.& -.32C: ."~l -.186 -.563 12@ -.264 .081 .041 -.573 
qc: -.294 • ,;;46 -.151 -.483 12«;1 -.247 .088 .093 -.637 
9~ -.34? .;;4fo -.162 -.48e 130 -0.000 -0.000 -0.000 -0.000 
97 -.3Ml .n47 -.200 -.~60 131 -.170 .100 .400 -.49" 
9~ -.344 .~48 -.20(1 -.538 13;:1 -.166 .086 .248 -.484 
99 -.31- ."50 -.llto -.SI0 133 -.391 .100 -.019 -.93e 

100 -.344 .;;1t6 -.~16 -.555 134 -.383 .075 -.U!9 -.761 
10) -.38~ .;;53 -.213 -.614 131; -.336 .063 -.137 -.664 
102 -.331 .~47 -.149 -.547 13,. -.280 .053 -.115 -.661 



~T~O EhGT~EEHI~G ST~DY OF TME RFNAISSANCE CENTER 
IINIFOM~ uPSTREAM ROU(:HNESS 

OLTE~ 8l.JIL.DI~G 
~I~C DIRECTION 240 

PRF.SSU~t filE ,ll\ R"S ~A)CT~U~ ~I~l~U~ PRESSURE MEAN RMS ~AXIMUM ~I~I"U~ 
TA~ H:;ESSIl~j; ~~F.C;St,;p~ I-'Flf.5SURF PQESSURE TAp PRESSURE PQESSURE PRESSURE PRESSURF 

~'U~;oF'Q COEFFH'TF.I\I rrtFF TCT~~.'T C('IEHICIFt..T CCEFFICIEI\T NU~eF.R C('IEFFTCIENT CCEFFICIENT COEFFICIE~T COEFFICIENT 
137 - .34· .r4fl -.113 -.SS6 171 -.261 .073 -.010 -.530 
13e -.:31~ ."44 -.lS2 -.51A 17? -.253 .081 .00" -.607 
l3c; -.27A .;'43 -.13R -.423 173 -.230 .075 .199 -.492 
14':' -.3?3 .1143 -.t-02 -.495 174 -.300 .080 .178 -.742 
J4+} -.34$:1 .;'46 -.el3 -.486 17s -.369 .067 -.196 -.758 
142 -.3?1. ."49 -.194 -.509 176 -.3152 .055 -.169 -.600 
14~ - .2Q:· .r-4P -.le,n -.447 177 -.325 .046 -.lA5 -.524 
141+ -. 3~" .nS4 -.16(1 -.S72 17e -.314 .045 -.154 -.476 
14e: -.37- .064 -.159 -.629 17q -.338 .047 -.200 -.SOS 
14,. -.31,7 .r57 -.lc4 -.571 let' -.298 .037 -.142 -.411 
)47 -.26; .;;49 -.034 -.521 181 -.237 .037 -.083 -.423 
14P -.3 1l i' .;'45 - .14f, -.448 IS? -.266 .037 - .140 -.447 
l4C) -.31e: .1'\47 -.oc,q -.!i=03 le~ ·.331 .045 ·.215 -.511 
15 ;. -.281 ."55 -. ()~n -.512 lS4 ·0.000 -0.000 -0.000 -0.000 
151 -.2C;~ ."64 .rOl -.,:n6 le~ -.213 .105 .488 -.584 N 

15? -.321 ."55 -.055 -.S61 18~ -.271 .065 .033 -.696 "" 0 

153 -.37} .,,*:1 -.142 -.8151 le7 -.272 .048 -.096 -.432 
154 -f'!.nf\(\ - '"'. nOll -n.OOI) -0.000 1e~ -.258 .06n .191 -.458 
p.e: 
"'- -r.onn - (i. "0(1 -f).COO -0.000 lee:; ·o.noo -0.000 -0.000 -0.000 

)Sf -Il.00f! -o.nOIl -0.000 -0.000 190 ·.303 .046 -.088 -.437 
157 -".onn -'1.nOo -0.000 -0.000 191 -.239 .037 -.08H -.368 
15p -.3210 .;;S7 .248 -.634 19? -.283 .036 -.141 -.426 
15c:; -.349 .;;62 -.057 -.568 19'3 -.340 .050 - .134 -.625 
lb'; -.36":'1 .';S8 -.073 -.601 1Ci4 -.304 .049 -.177 -.671 
1 bl -.34A .n61 -.148 -.~68 195 -.283 .057 .124 -.468 
Itl(l -.37":'1 • "b~ - .150 -.695 196 -.238 .074 .218 -.539 
Ie:!, -.39, · ")~ .01)6 -.924 197 -.258 .083 .212 -.51S 
1.1:4 -.3/HI .140 .469 -.E:52 198 -.284 .064 -.020 -.507 
lee: -.23~ • ~ 4 7 .507 -.597 1C;q -.301 .071 -.033 -.553 
H:~ -.2~~ .1 1" .?CH) -.567 200 -.247 .070 .040 -.537 
It:1 -.~8q .1011 -. HO -.929 201 -.201 .066 .062 -.465 
l~~ -.~~~ • "74 -.027 -.t:28 202 -.272 .075 .026 -.510 
16Q -.2-.Q .010 -.014 -.570 20~ -.221 .074 .159 -.510 
11" -.27:;1 .;;72 -.fl3_ -.5Se 204 -.212 .077 .158 -.SOO 



Wt~D F~GINEE~T~G ~TWOY OF THE R~NAISSANCE CENTER 
IJf\jIFC~M WPSTREAM ROU(?HNESS 

OI..TFR 9LILOIN(; 
~lNC DIRECTION 2~O 

PRES~UR!:: JofEAI\i Fl~S tAA)(ItJUtJ Mlf-.lp.4UM PRESSUpE MEAN RMS tot'XIMUM MINItiUtot 
TAp f..t:<ES5URf P~E~S\."F PRESSURE' PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF. 

NU~8F~ cneFFlt:TEt--T Cf'EFFTCIE"T cnEFFICIENT COEFFICIEI\T NUtoteFR C~EFFICIENT CCEFFICIENT cnEFF lC' IE" T COEFFICIENT 
.... t:37 .. ,75 -,(126 ·1.~44 31S -.365 .242 .799 -h172 

? -,46" .14f! .oeo -1.252 36 -.435 .225 .69i -1.216 
~ -.71C: .148 -,025 "1.477 31 -.468 .179 .3e3 -1.008 
4 - .. 54~ .141 -.013 "1.050 38 -.511 .183 .344 -1.081 
:; -.643 .112 -.183 -1.100 39 -.543 .179 .423 -1.105 
f. -.18' .132 .. 123 .... ge1 4" -.563 .155 .413 -1.205 
'7 •• ~"7 .'00 .:?20 -1.25) 4, -.(1,52 .259 .632 -1.622 
~ ~.11S .135 .... 159 "'1,473 4, .470 .270 1.38\1 -.580 
q .... ~,f. .11')7 -.162 -1.15(\ 43 .1586 .191 1.124 -.518 

1; -.22l:; .,36 .454 -,664 44 .097 .111 .697 -.617 
11 -.5t'!Q .,48 .~e7 -1.380 4~ -.145 .154 -.109 -1.251 
12 -.61" .10e -.28" -1.049 46 -.290 .107 .118 -.672 
13 .1<31 .125 .496 -.456 41 -.125 .078 .204 -.407 
l4 -.731' .1'26 -.(136 -1.577 4~ -.047 .080 .332 -.340 
l~ ".~'4 .14f, -.096 -1.345 4q .046 .083 .348 -.236 N 

1~ .... 493 .118 -.174 -\.341 5(1 .160 .096 .499 -.191 ~ ..... 
17 -.52C; .(\69 -.222 -.809 51 .356 .130 • 829 -.081 
18 ... 32Q .';59 -.OQ6 -.595 !~ -.170 .137 .320 -.640 
lc:; -.35" .n'SC; -.164 -.70~ S!I -.821 .170 -.332 -1.655 
2" " -.::23 .n~7 -.142 -.577 54 -.492 .101 ·.202 -1.658 
21 -.i?8A .nSA -.114 -.518 55 -.1536 .083 -.325 -1.0.13 
22 -.317 .;'62 -.119 ·.~29 56 -.389 .052 ·.221 -.105 
23 -.364 .it67 -.123 .... 799 57 -.343 .041 -.188 -.481 
24 .... 341 • ~'7f:l -.081 -.839 5P -.314 .038 -.165 -.453 
2= -,2Cl4 ,1'66 -.oeo -.~48 SCI -.283 .036 -.156 -.438 
21- -.331 .nS9 -.e71 -.S86 6(\ -.325 .035 -.223 -.453 
27 -.371 ."7(1 -.13~ ... 724 61 -.350 .035 -.241 -.490 
?e .... 3;)" ,1\68 -.O~5 ... <135 6~ -.326 .031 -.210 -.492 
2Cl ... 27~ .n11 -.028 -.717 6~ -.286 .031 ·.150 -.456 
3r - • .31 Q .n82 -.n17 ·.«;139 64 -.328 .039 ·.178 -.549 
.31 -.,4 '1 .,,92 .COq -1.119 611: -.35Cl .046 ·.230 -.566 
3" -d27 .,08 .055 "".427 6" -.318 .042 - .14ij -.51t3 
3'3 -,3;>1 .134 .070 -1.307 67 -.213 .037 -.089 -.508 
34 -.31G ,156 .::63 ... 993 f:8 -.309 .039 -.141 -.531 



wINn F~GI~EEHI~e ~TUCV OF THE RENAISSANCE CENTER 
II~IFClQ'" UPSTREAM ROUt:HNESS 

OI..TEk PUIL.OtNG 
wl~C CI~ECTtOh 2~0 

PRESSUwE flEA", A ... S fIIUJ"'U'" MIt. I'-UM PRESSURE MEAN RMS .. aXIMUM MINItfUfLI 
lAC r;~E5S1J~; FFiESS\JPF.: PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

"Uf.l"F~ CCtFFICTE"T r('EFFTct"'"T enEFF Ie IF"11 ccEffICtEf\T NU'-8FR C('\EfFIctENT teEFF ICIEtH cnEfFICIE"T COEFFICIENT 
69 -.3?Q .1'141 -.142 -.557 10' -.267 .033 -.125 - •• 02 ., r. ... 3''1 .,,44 ... l(~5 ·.543 104 -.302 .030 -.111 -.432 
11 -.271 .;;51 -.tl51 -.502 10~ -.323 .032 -.189 -.451 ,., -.37e: .n95 .225 -1.101 106 -.294 .036 -.131 -.418 
1:! -.3e:: .;;88 .24E' -.1tl3 107 -0.000 -0.000 -0.000 -0.000 
14 ".41'11'1 .100 .('116 ... 913 lOA -.305 .039 -.111 -.471 
'Ie: -.4"Q .115 .145 -.e64 109 -.438 .0.8 -.251 -.68" 
u· .... 46· .136 ... 033 -.C;83 11(1 -.511 .04C; -.308 -.913 
77 ".S4A .'06 .)48 -1.3.0 111 -.410 .095 -.155 -1.160 
1~ ... 11 ~ .~93 .~69 -.9.4 112 -.391 .101 .288 -.851 
7q • "4j:1 .323 l.n48 -.858 11! ..... 1 .071 -.083 -.828 
a~ -.13~ • :=119 • 76ft -1.06 • 114 -.486 .067 ... 036 -.6C;6 
en -.7"Q .lE,. -.233 -1.367 He; -.302 .106 .543 -.554 
S? -.'+I!J~ .12P .023 -.973 116 -.3·2 .090 .311 -.656 
s; ... 33::1 .112 .007 -.786 117 -.361 .061 .101 -.612 N 

~4 -.284 • Hl4 .) 21 -.957 11e -.381 .068 -.012 -.123 """ N 

8': ... 221 .102 .11t0 -.e03 119 -.370 .073 -.121 -.8.9 
1:3(- -.lAl .111 .21t., -.fo55 12" .... 403 .098 -.llO -1.0.1 
S7 -.3C:;' • "H~ .159 -.627 121 -.440 .156 .111 -1.419 
I:!e -.t:2(1 .'44 -.t!29 -1.2Itl 122 -.315 • 201 .17 • -.838 
89 ... 5?4 ./lel -.213 -.e82 123 -.228 .21. .161 -.181 
9:; ... :;9' .;;68 -.146 -.71. 12 • -.308 .184 .581 -.8.68 
9t -.44" .1"152 -.246 -.199 12!=! -.562 .136 .003 -1.182 
9~ ... 31.1; .;\42 .... 178 - •• 9~ 121! -.441) .10t .ou. -.953 
9:3 ".341 .~42 -.201 .... 500 127 -.335 .011 .063 -.580 
94 ... :n~ .~41 -.lEIS -.462 129 -.:U6 .091 .099 -.698 
CiS ... 2f1·: .r38 -.164 ... 407 12q -.286 .091 .053 -.596 
9~ -.3~3 .;'35 -.218 .... 4.2 13n -0.000 -0.000 -0.000 -0.000 
91 -.34P- .;'36 -.235 -.468 131 -.200 .100 .209 -.482 
9A -.3?4 .fi38 -.202 -.444 131' -.316 .n98 .158 -.153 
99 -.2~C:; .. ;;38 ... 146 -.427 133 -.52. .n9S -.111 -.992 

100 -.31Q .~42 -.172 -.49. 13. - •• 6. .059 -.311 -.801 
101 -.34H .1'46 -.181 -.C;6n 135 -.505 .053 -.308 -.821 
lot' -.311 .;;39 .... 134 -.469 136 -.319 .041 -.250 -.565 



WJND ~~GINEE~ING STUDY OF THE R€NAISSaNCE CENTER 
UNIFO~~ UPSTREAM ROU~HNESS 

nt-lEw BUIL.DING 
wl~C DIRECTION 2~0 

pRf.SSUi:iE ~EAfI. Fi~S MAX IftlUM ~t"IMUM PREssURE MEAN R .. S ",XIMUM MINI.,U,. 
TAl) Io'!;ES<;ljwl=' '-~E«;Sl;PE' PRESSURE PRESSU~E TAP PRESSURE PRESSURE PAESSURE PRES SUR' 

NUt>'~I='~ C()E~FTrTE!\l rr€FFTCIE"T coEr:FICIENT COEFFICIE~T NUMeF:R CnEFFTCIENT CCEFFICIENT COEFFICIENT COEFFICIENT 
137 -.3"4 .n37 ... 192 -.445 171 -.302 .015 -.062 -.561 
1.3e -.2q7 .d7 -.1'16 -.444 172 -.290 .083 -.00'1 -.606 
13q -.2b4 .(136 -.150 -.413 17~ -.422 .080 .066 -.658 
141' -.31- .;\33 -.1'!1 ... 432 174 -.420 .061 -.115 -.181 
14, -.3'34 .n34 -.~O4 -.46(\ 175 -.450 .049 -.305 -.616 
H+:? -.314 .i'37 -.174 -.441 171' -.438 .047 -.280 -.683 
1'+"; ... 27 "' .1'36 -.152 ... 442 117 -.489 .043 -.331 -.680 
144 -.321 .,,38 ".IQa -.439 17A -.301 .042 -.118 -.442 
l4!= ... 3'i J .n45 -.225 -.500 17Q -.331 .049 -.215 -.566 
l'+t' ... :311 .;;3@ ... us ".421 len -.?87 .038 .... 165 -.417 
14'7 -.262 .;'33 -.157 -.3B3 le1 -.248 .031 -.015 -.311 
14,. -r.oo!'! -J.(\OU -0.000 -/'1.000 IS? -.372 .036 -.241 -.518 
10+<; -r..(l0" -n.oOO -1'1.000 -O.COo Ie, -.444 .043 -.315 -.624 
15~ -1'1.001) "(~.oOO -n.coo -0.(\00 Ie. -0.000 -0.000 -0.000 -0.000 
151 "1'.00" -o.nOO -n.ooo -0.000 Us -.438 .082 .008 -.692 N 

,f:o. 

102 -.43'1 .~.4 -.232 -."38 le~ -.37. .056 -.013 -.628 c..a 

lS~ ... 4~j .;;53 -.Ct8 -.712 le7 -.407 .051 -.165 -.611 
154 -.51(, .1'l93 -.204 -1.054 UP -.388 .066 .291 -.556 
1 !:I; -.31P .lol .~lQ -.6bl lee; -0.000 -0.000 -0.000 -0.000 
lS~ -.431 .n65 -.H~O -.771 190 -.332 .4:'43 -.102 -.456 
157 -.41, .n62 -.12Q -.602 191 -.367 .031 -.241 -.518 
lS~ -.331; .;;66 .1~6 -.556 191 -.429 .036 -.311 -.576 
159 -.36'" .1)52 .207 -.596 19::1 -.370 .039 -.242 -.564 
161'1 -.:3101 .;'49 -.111 ".638 194 -.441 .046 -.306 .... 11? 
161 -.35F1 .n4P. -."95 -.U6 19· -.509 .054 -.241 -.198 
162 -.384 .(i57 -.173 -.882 196 -.374 .062 ·.001 -.649 
161 _.4"1 .1'181 -.102 -1.107 197 -.419 .011 .045 -.122 
164 ... 37 ' .112 .348 -.684 19@ -.450 .064 -.181 -.785 
lee; -.31~ .139 .448 -.730 199 -.382 .012 -.135 -.114 
166 -.341 .. 134 .2t-2 -.766 200 -.453 .071 -.210 -.120 
167 -.47'~ .1\94 -.237 -.963 201 -.317 .069 -.063 -.613 
168 -.4"i' .n18 -.nes .... 701 20? -.321 .064 -.083 -.556 
169 -.32F, .,,11 -.f'47 -.~53 20~ -.341 .012 -.013 -.101 
11 ;; -.3:21 .ii75 -.078 -.612 204 -.321 .017 .024 -.534 



WT~D E~GINEF.RI~E STuDY OF THE RF.NAISSANCE CENTER 
uNIFORM UPSTREAM ROU~HNESS 

OllER ql;IL.OI~E 
_I'C DIRECTION 260 

PRESS.lIRE "'E 6~ Rt;S MAXY~UM ~I~I"UM PRESSURE MF.AN RMS ",XIMUM MlhI'''UfiI 
TAP FC::ESSlIiO=: .F~EC:SLPE PRE~SUAF PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

I\!UM13FR COtFFlf"TEt-. T CC€,':FTCIH T CnEFFtClfNT COEFfICIt.IliT NUMBER C(!EFFtCIENT CCEFFICIENT COEFFICIEhT COEfFICIENT , 
·.5~' .'40 -.077 -1.522 3~ -.303 .281 1.063 -1.4!3 

? ... 4~1 .\ 19 -.037 -1.(196 36 -.399 .254 .1011 -1.670 
~ -.~"Q .;66 .29" -1.342 31 -.415 .164 .433 ale 156 .. -.48' .,54 .;'82 -1.135 3A -.431 .132 .126 -1 .• 081 
~ •• ~C:;A .118 -.211 -Ie 143 39 -.428 .140 .333 -1.291 
~ -.39P .l09 .f)32 -.e52 4n -.507 .161 .198 -1.248 
1 -.4c;~ .'00 .123 -}.336 4, -.662 .252 .251 ale 199 
e -.Eo 1 .: .'S6 -.101 -10331 42 -.002 .308 1.116 -.974 
«; ... f.>3' .127 -.!26 -).221 4l .288 .292 1.096 -.690 

1'; -.32? .117 .227 -.888 44 .012 .111 .104 -.175 
11 •• 4i'~ ."54 .265 -1.302 4'5 -.724 .13S -.287 -1.294 
12 ... f: 113 .125 -.176 -].273 46 -.373 .074 -.115 -.640 
J.1I ".11 A. .HIO .:H!3 -.737 47 -.217 .069 .034 -.624 
14 ".7,a"l • H~9 -.234 -1.629 4e -.135 .072 .125 -.526 
lr:: -.499 .109 -.)14 ·1.11~ 49 -.035 .082 .294 -.429 N 

l~ -.4~' • 117" -.229 -.881 5n .n68 .100 .412 -.406 • • 
11 -.1!18 .n56 -.:!l4 -.740 51 .227 .132 .706 -.224 
lA -.33;) .';51 -.16«; -.52t Si -.23ft .161 .355 -.692 
19 -.3~1. .;\5t: -.ten -.661 5' -.74n .168 -.331 -1.623 
2'" -.326 .'!57 -.ll2 -.569 54 -.474 .083 -.213 -10302 
21 -.2@O ."51 -.n94 ·.S8] 5C. -.526 • 062 -.33 • -.901 
22 -.33" .;'57 -.168 -.575 56 -.390 .044 -.240 -.574 
23 ·.36~ .n55 -.189 ... !92 57 -.345 .035 -.208 -.471 
24 -.33'2 .('I5~ -.163 -.fl40 5P -.316 .034 -.183 -.432 
2c; -.2Qj:I .il59 -.lnC; -.596 59 -.283 .034 -.150 -.415 
2~ ·.~s~ • .,6_ -,142 -.860 6n -.341 .036 -.236 -.501 
27 -.4 nQ .n73 .... 153 -.e05 61 -.367 .038 -.263 -.529 
2@ -.31,<\ .il71 -.031 -.766 62 -.344 .042 -.236 -.532 
29 -.3(\Q .081 .028 -.788 63 -.303 .042 -.193 -.521 
3!' -_357 .flc;e -.tlll -.e71 64 -.344 .045 -.le2 -.683 
31 -.371: .1(1<1 _1)42 - .. e8R 6C; -.378 .052 -.222 -.637 
31' -,.:7; .. ,27 • 1163 -.999 66 -.338 .045 -.19 • -.632 
33 -.39C; .' e 1. .161 -1.446 61 -.289 .040 -.152 -.470 
34 ·.31~ .16@ .!)9 -\.019 6A -.314 .040 -.162 -.481 



WT~n ~~GINE~RTNG ~TUOY OF THE RFNAISSANCE CENTER 
I)N TFn~M UPSTRf AM ROUGHNESS 

OLTER BUILDING 
~INC DIRECTION 2~O 

PRESSURE ~F.A'" IOt.lS MAXI~UM ~r"IMUM PRESSURE MEAN RMS MAXIMUM '-INH'UM 
TA~ f"~ESSI)RI= F~Ec:;SLe:E PPESSlJ~~ PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUR~ 

"'U~~~FI ccEFFIrTE/\ T crEFFTCII=:t\T COEFFICIENT C(1~FFICIE~T NUM8FR C~EFFICIENT CCEFFICIENT COEFFICIEI\T COEFFICIENT 
~q -.334 _"43 -olSb -.513 10" -.274 .033 -.109 -.4~1 
1;" -.3 n 1 .047 -.094 -.660 104 -.311 .030 -.196 -.453 
71 -.2e4 .~1!9 .017 -.604 lOr; -.331 .032 -.214 -.474 
n -.3~Q . ,73 .133 -.142 10~ -.302 .036 -.146 -.460 
1'1 -.3A' .06" .1')47 -.658 107 -0.000 -0.000 -0.000 -0.000 
74 -.3Ql .;;5c; -."77 -.757 lO~ -.322 .036 -.193 -.481 
1c:: -.374 .it7'! .092 -.86" 109 -.452 .042 -.307 -.71q 
7~ -.4]" .10,,+ -.n~? -.~73 110 -.525 .046 -.378 -.777 
17 -.4f;~ .172 -.n1" -1.321 111 -.417 .082 -.144 -.872 
1e -.3"~ .~O~ .~ss -.eoo 112 ".389 .099 .076 -.696 
19 -.113 .;83 .ciHll -.e32 113 -.416 .073 -.oe2 -.833 
t!"' -. H~; .?49 • 752 -.958 114 -.455 .068 -.111t -.722 
a1 -.7?; .166 -.234 -1.403 llc:: -.331 .075 .161 -.521 
8? -.481 .,22 -.015 -.912 11': -.359 .067 .139 -.572 
8!, -.36£- .111 -.1)14 -.BOO 117 -.370 .054 .007 -.580 tv 

84 -.32~ .PH3 .017 -.792 11P -.384 .054 -.115 -.627 "'" V1 

Be; -.274 .106 .n39 -.786 11Q -.361 .055 -.161 -.656 
8-. -.?"37 .119 .14f. -.foS8 120 -.388 .076 -.116 -.861 
81 -.371 .,2"+ .188 -.735 121 -.414 .124 .034 -1.234 
ee -.~12 .,35 -.227 -1.337 122 -.368 .162 .509 -.800 
e9 -.~~::- .n63 -.:!\3 -.904 12~ -.296 .185 .654 -.809 
9;0 -.3~q .,,51 -.237 -.644 124 -.352 .] 86 .423 -.858 
91 -.441 .,,42 -.310 -.724 12c; -.603 .122 -.208 -l.U] 
9~ -.31/01 .i;33 - .196 -.41~ 126 -.484 .100 -.145 -.871 
9~ -.34; .,,32 -.240 -.43~ 127 -.387 .069 -.135 -.6315 
94 .... 3lC; .n31 -.212 -.40~ 12~ -.364 .098 -.029 -.124 
9~ .... 2A~ ."29 -.177 -.369 12q -.329 .096 .046 -.637 
9~ -.321 .;'34 -.2l1' -.455 13", -0.000 -n.oOo -0.000 -0.000 
97 -.341, .~37 -.234 -.517 131 -.228 .114 .251 -.571 
9S: -.321 .;'42 -.203 -.566 132 -.337 .100 .131 -.689 
9e; .... 2,:1;., .~3e; -.134 -.438 133 -.500 .084 -.285 -.959 

100 -.:31 .;42 -.142 -.541 134 -.457 .053 -.297 -.725 
101 -.36 .,,49 -.182 -.555 13!! -.520 .044 -.384 -.746 
102 -.3? .n39 - .146 -.512 13" -.385 .037 -.236 -.513 



WYNO ~~GtNEF~T~G STUDY OF TME RF.NAISSANCE CENTER 
~~rFOq~ UPSTREAM ROU~HNESS 

ell. TEq BUU.OING 
WINe DIRECTiON 2~0 

PRES~U~E wElIl\ j:t"s MlI)(tI'olUM Mlf\IMUM PREssURE MEAN JUtS MAXIMUM MIN DJ'UM 
Up H:OESSuJ:<j: F~EcSIJPE' PRESSURf: PRESSURE TAP PRESSURE PRESSURE PRESSURE PAESSUA! 

f\UMRF.R CCEFFTI"TF.I\ r ccEFFTCIFt-T C"EFFICIF.NT coEFFICIEI\T NUMBER Ct'lEFFICIENT C:CEFFTCIENT cnEFFICl£f\T COEFFICIENT 
137 -.33~ .032 -.211 -.420 III -.357 .082 -.063 -.650 
13e -.3"9 .ii31 -.192 ".392 172 -.344 .091 .041 -.110 
139 -.27":1 .n3/\ -.173 -.365 17~ -.492 .063 -.140 -.726 
hr -.3211 ."34 -.216 .... 49\ 174 -.415 .054 -.25tt -.692 
141 -.351 .~3S -.24(\ -.485 17e: -.452 .040 -.30· -.608 
\4~ ... 31~ .;'31 -.214 -.483 11f. -.451 • 039 -.288 .... 57 • 
14~ -.2P,", ,';35 -.157 -.432 177 -.509 .039 -.33. -.647 
h4 -.l?? .;'42 -.1~5 -.497 17@ -.316 .030 -.219 -.413 
14!! -.315" ,;;49 -.196 -.575 119 -.344 .030 -.250 -.436 
14~ -.31" .n40 -.157 -.499 leo -.305 .027 -.212 -.400 
147 -.2!!'!' .n33 -.151 -.391\ 181 -.268 .032 -.102 -.372 
14P -.31'11 ,n30 -.185 -.421 18, -.382 .044 -.171 -.511 
14C1 -_3~C; .~32 -.193 -.44A 1e~ -.461 .048 -.251 -.631 
15'; -.2Q1 .1=137 -.163 -.423 Ie. -0.000 -(1.000 -0.000 -0.000 
un -.26P • nltO ... 11t0 -.407 1815 -.416 .011 -.038 -.680 N 
152 _.415t:: • t)ItO -.29" -.611 186 -.331 .052 -.116 -.513 .I:>. 

'" 153 -.4ae: .ii41 -.,,!to -.651) 181 -.313 .041 -.158 -.554 
154 _.S4t: .nS6 ... 226 -.929 UP -.350 .062 .096 -.513 
155 -.291 .~~8 .:no -.~51 189 -0.000 .. (\.000 .0.000 -0.000 
15f -.:94 .n63 -.131 -.61t7 190 -.31S .042 -.088 -.453 
1S1 -.379 ,ii62 -.123 -.588 191 -.333 .039 -.141 -.471 
ISp -.34' _n56 -.020 -.SOIt 192 -.411 .031 -.242 -.548 
159 ·.3~P. .;;46 -.02(1 -.551 193 -.316 .036 -.258 -.515 
16/\ -.37" _,,44 -.161 -.539 194 -.412 .04. -.329 -.641 
161 -.36~ .nl; -.109 -.50fl 19C; -.548 .052 -.350 -.164 
162 -.39;- ,;'4lt -.235 -.641 196 -.402 .051 -.189 -.626 
16~ -.4"4 .n6c -.lS2 -.@38 197 -.469 .n56 .036 -.614 
164 -.419 .fle6 .129 -.743 198 -.505 .051 -.291 -.853 
16e: -.3Sa .107 .~39 -.795 19«) - •• 42 .063 -.215 -.681 
16~ -.391 .1}9 .381 -.1~6 200 -.1532 .062 -.283 -.144 
167 -.~I'" .1'!9!' -.227 -1.(157 201 -.389 .060 -.156 -.605 
16~ -.444 .'l8n ".201f. -.737 202 -,367 .055 -.146 -.611 
169 -.:H!3 .;'83 ... n75 -.684 203 -.422 .062 -.165 -.661 
17; -.31$2 .~81 -.1'J89 .... 658 204 - •• 04 .066 -.14 .. -.625 



wTNO E~GINEF.RING ~TUDY OF THE RFNAISSANCE CENTER 
lJf\jrFCM~ UPSTRE~M ROU~HNESS 

Ol.TER BWIL.Dllllf; 
wINe DIRECTION 270 

PRESSURE ~EA~ ~foIS MA)lJtlUM ftllf\I.,UM PRESSURE MEAN q."s ,..,lIM"'", "'INr..,U,.. 
TAD f.~E~SIl"t: ~~ECSl:DE" PRESSURF. PRESSURE T~p PRESSURE PRESSURE PRESSURE PRESSURF. 

!\:u"'eFR cr.-EFFlel'!:"T C~EFFTctE'~T coEFFICIENT COEFFICIE",T f\ju"'eF~ C,.t:FFt C tENT CCEFFlCIENT COEFFICIENT COEFFICIENT , -.!!;~:;t .. ,51 .Cl4 -1.151 '3 II! .070 .391 1.180 -1.460 
~ -.4SP .177 .233 -1.309 ::" -."52 .400 1.231 -1.512 
:! -.54<; .153 .~c;c; -l.OqC; 3'7 -.230 .265 .93. -1.217 
4 -.4?7 .113 ... r.~4 -1.149 3e -.350 .197 .751 -1.1,57 
-; -.747 .1 eo -.120 -1.610 3q -.367 .147 .28'i1 -1.121 
f- -.36~ .134 .~'54 -.P99 4(1 -.310 .14n .3(11 -1.025 
7 - .3Q" • 1 31 .",+6 -}.14Q 4, -.316 .192 .462 -1.294 
p -.5fi4' .,44 -.130 -l.17n 42 ".291 .265 .816 -1.206 
c; -.7'Q .,54 -.232 .. ] .453 43 -.'25 .341 le051 -1.173 

Ii -.31l~ .' 44 .393 -.806 44 -.191 .296 .741 -1.392 
11 .... 314 .17a .349 -).372 4!; -.704 .157 -.242 -1.362 
)~ -.~1" .159 ... n2~ -].343 4~ -.478 .119 -.]47 -1.175 
l? ·.2~1 ."17 .4lt2 -, .078 47 -.353 .112 ·.029 -.937 
14 ... 7~/. .;:=12 -.225 -}.9)(I 48 -.292 .110 .053 -.939 
Ie: -.4e<:) _il94 -.210 -.908 49 -.224 .112 .068 -.927 tv 

If -.lte r, .n71 ".273 -.784 50 -.156 .136 .220 -.836 ~ 
'-l 

17 -.!:lA ."53 -.353 -.713 51 -.022 .165 .489 -.560 
1,:1 .... 4"'~ .;'47 ... ~44 -.ro::8!; ~;:a -.:::t88 .172 .420 -.840 
Ie; -.397 .1\413 -.243 -.594 5~ -.668 .155 -.335 -1.444 
2;' -.!:?? .n41 -.36 n -.707 54 -.475 .075 -.24f) -.917 
21 -.?3~ .n45 -.187 -.5la !Sir! -.532 .062 ·.335 -.865 
2? .... 41'1 .r43 -.E5A -.!13 5~ -.383 .044 -.240 -.551 
2~ .... 41 : .n44 -.227 -.S7n 57 -0.000 -n.ooo -0.000 -0.000 
24 ... ~3C: .;4P. -.~41 -.74(l 5F! -0.000 -0.000 -0.000 -0.000 
2r:; -.3M: .~6n -.145 -.68? 59 "0.000 -0.000 -0.000 -0.000 
~f. -.41,., .;;59 -.22" -.716 60 -.397 .032 -.287 -.601 
27 -.4)7 .i!67 -.222 -.790 61 -.39<; .035 -.299 -.661 
28 -.!=<;; .t'S!) -.'!25 -.987 E., -.526 .038 -.421 -.7e7 
2Q -.41Ft .n81 -. )5Q -.93R 6~ -.353 .044 -.230 -.682 
3;- -.531 .. "as -.220 -.909 64 -.430 .051 -.278 -.691-
31 -. c.;::\ ,: .r98 -.~34 -.999 61!1 -.436 .056 -.253 -.732 
3' .... 7F":;I .155 -.357 -1.47'5 6" -.581 .062 -.382 -.862 
33 -.89'> .~36 -.le2 -, .773 67 -.404 .061 ... 171 -.645 
34 -1'1.0,,1\ ""'."00 -(1.000 -0.000 6A -.459 .060 -.220 -.689 



WI~O €lGIhEf~rNG STUOY OF T~E RFNAISSaNCE CENTER 
IINTFORM UPSTREAM ROll~HNESS 

OLTER 8UILDING 
_INC DIRECTION 270 

f:iRESSI.;"E tlEo\f\ ""S MAXIMUM t'I~IMUM PRESSURE Me-AN RMS MAXIMUM MINIftUft 
lAD FSOESSUf.fJ: FIOI::C;SIwRF. PRESSURF ~RESSURE TAP PRESSURE PRESSURE PRESSURE PAESSURF 

f\.tUtI!3J:'f< ceEFF TrJEr- T CCEFF TC J'::" T c"EFFICIENT COEFFICIENT NUM9FR Cf'lEFFTCIENT CCEFFICIENT CCEFFICiEf\T COEFFICIENT 
6e; -.4~'\ .;'73 -.209 .... 830 10~ -.363 .049 -.165 -.629 
li1 -.~S4 .100 -.282 -1.n86 104 -.428 .051 -.223 -.6.0 
71 -.6\e: .16 1} -.143 -].218 lOS -.422 .058 -.212 -.610 
7-; -.22p .157 .523 -.690 106 -.S35 .019 -.203 -.888 
13 •• ~C;~ .117 .:B2 -.569 10, .209 .021 .283 .129 
74 -.291 ,ngS .2@9 -.632 10,. -.485 .088 -.114 -.851 
"If!; ... 28'7 ."es .125 -.616 10e; -.588 .106 •• 326 -1.011 
7~ -.314 .nS6 .069 -.820 11n .... 120 .140 -.314 -1.331 
17 -.33;' .111 .114 -1.000 111 -.668 .209 -.170 -1.555 
Ie ·.34~ .169 • 411 -.962 112 -.24 • .222 .625 -.980 
79 -.'2"f!. .241 1.036 -1.028 113 -.288 .140 ,465 -.838 
ei- .... 36~ .::J46 .U9 -, .245 114 -.211 .133 .329 -.161 
~l -.7:\'7 ., 611 .406 -1.349 It<< -.201 .112 .321 - •• 92 
1:2 -.55'5 .12e -.153 -1.274 1H: -.224 .111 ,384 -.582 
a:? -.434 " 19 -.656 -.885 117 -.252 .090 .164 -.534 N 

84 -.39" .120 -.030 -.e38 11,. -.218 • 080 .122 -,5:H .. 
CIO 

e~ -.]1;1 .114 .(!13 -.713 119 .... 281 .067 .082 -.564 
e~ -.31Q ,121 .1~1 ... 724 121' -.325 • 067 .01 • -.671 
al -.41~ .1t>5 .171 ... 164 121 -.363 .089 .079 -.930 
I:£' .... :59 .ll? -.a66 "1.221 12i' -,434 .137 .366 -1.013 
8ft -.5'lP ."64 -.298 ... 888 12, -.349 .137 •• 36 -.861 
9;- -.36Q ,052 -.242 ... 655 124 - •• 51 .149 .622 -.826 
Sol -.422 .;'39 -.315 -.579 12c; -.627 .116 ·.189 -1.221 
9? -.371'; _"'33 -.284 -.475 126 -.542 .096 -.165 -.921 
9~ .... 371- .;;33 -.2~3 -.491 121 .... 58 .067 ... 213 -.164 
94 ... ~nl\ .n34 -.;98 -.629 UP. -.443 .094 -.078 -.868 
9-= -.32e; .~3!! -.221 -,487 129 -.409 .094 ... 023 -.733 
9,. •• :?~q .~36 -.235 -.533 13n "0.000 -0.000 -0.000 -0.000 
91 -.39'" .039 -.244 -.542 131 -.303 .108 .194 -.625 
9~ -.S'" ,n42 ... 36f~ ... 1\.3 13;. -.399 .082 ,027 -.716 
Soc; -.36" ,n4S -,15~ -,741 133 -.471 .012 -.273 -.808 

100 -.4 n 4 .t'l4~ -.267 ... 614 134 -.451 .057 -.261 -.743 
101 -,409 .n54 -.236 -.114 13~ -.499 .041 ·.366 -.673 
102 ·.~41 .~CS3 ... ·31l ·.BOl 13" -,358 .034 -.255 - •• 64 



WI~n F.~Gr~EF~I~G STUDY OF THE RENAISSANCE CENTER 
II~IFOR~ uPSTREAM ROIJ~HNESS 

nLTE" PLIL.OI~G 
~I~C DIRECTION 270 

PRESSURE ,.,E4r... I1~S "'Ut,..U~ t<lI"IMUM PRESSURE MEAN RMS flAltIMUM MINH'Ufi 
TAo f-r;ESSURF "~f'C;SI~oE PPEC;SURI=' PQESSU"E TAP PRESSURE PRESSURE PRESSURE PRES5UR£ 

~U"'8FR CCEFFtrTEI\ T rrEFFTctE'!\T cnEFFTCIF.I\T CC€FFICIE"'T ~UM8E'R CrEFFYCIENT CCEFFICtENT COEFFIClEfIIT COEFFICIENT 
137 -.364 .n36 -.2C;Y ... 47~ 171 -.427 .061 -.193 -.635 
13@ -.49::' .~38 ".'3t;2 -.(:27 172 -.419 .061 -.141 -.639 
H9 -.314 .r.4~ -.204 -.~43 11' -.493 .070 -.028 -.110 
14;'; -.37'. .;;41 -.238 -.621 114 -.395 .055 -.226 -.667 
141 -.37'! • ,,41 -.234 -.572 11 e -.430 .041 -.296 -.633 
142 -.!:!'f2 ."44 -.~6~ -.706 17~ -.433 .039 -.328 -.598 
143 -.334 _"48 -.110 -.563 177 -.476 .034 -.362 -.586 
144 -.4£'I, .r.Sil -.267 -.628 l1R -.368 .027 -.275 -.455 
145 -.413 • "51 -.244 -.691 l1Q -.369 .034 -.256 -.514 
14~ -.540 .;'S9 -.319 -.787 leo -.521 .044 -.366 -.676 
141 -.36~ .;;51 -.125 -.i!34 lel. -.3e8 .066 -.117 -.617 
14Q -.417 .;;56 -.105 -.703 lS? -.473 .099 -.243 -.922 
149 -.41j:! .;'65 ... "83 -.102 18:'3 -.C;79 .125 ... 295 -1.136 
IS;; ... ~~c: .;;e7 -.273 -1.1'19 184 -0.000 -0.000 -0.000 -0.000 
15) ... 4?':l .;'95 .047 ... 840 lee -.313 .197 .376 -1.021 N 

.j:>. 

\5~ -.5~7 • ;;93 -.293 -1.214 186 -.275 .104 .022 -.782 1.0 

153 -.652 .116 -.328 -1.508 181 -.279 .102 .031 -.654 
lS4 -.@1~ .'11. -.273 .. ,.973 leA -.272 .091 .159 -.546 
15'5 ... 113 .,1_ .784 ... 782 lSe; -0.000 -n.oOo -0.000 -0.000 
15~ -.27'2 .]30 .261 -.808 19n -.206 .091 .238 -.462 
157 -.'21\" .129 .33e; -.686 191 -0.000 -0.000 -0.000 -0.000 
15p. -.114 .131 .:no -.481 192 -0.000 -0.000 -0.000 -0.000 
15<; -.214 .103 .249 -.49. 193 -.329 .050 -.lG2 -.478 
16:: -.240 .;'89 .194 ... ~25 194 -.500 .D73 -.288 -.803 
lbl -.2C;~ .;'7\ .OC;q -.46q lC;C; -0.000 -0.000 -0.000 -0.000 
H:I! -.33<; .060 -.001 -.548 196 -.427 .083 -.116 -.767 
16:!! ... 42t? .;'83 .n24 ·.749 197 -.$06 .070 -.188 -.808 
1E:4 ".55t; • 121 -.138 -1.166 19~ -.576 .075 -.340 -.876 
16C: -.433 .;;99 ".l)66 -.901 199 -.504 .072 -.276 -.856 
If:~ -.474 .;'74 -.102 -.~2o 200 -.585 .069 -.301 -.839 
167 -.5~q .1\16 -.25fl -.954 201 -.431 .065 -.201 -.737 
)6~ .... 486 .~75 -.124 -.787 20~ -.417 .051 -.245 -.622 
160 -.445 .~12 -.104 -.734 20:3 ·.451 .OS7 -.220 -.730 
17" •• 44~ .r64 -.161 ·.740 204 -.419 .054 -.190 -.630 



~ThU E~GIhEF.RT~G ST~CV OF THE RFNAISSANCE CENTER 
Ul\ltF'nH~ lJPSTREAM ROUt'HNESS 

OLTER BlJILOIr--c: 
wINe DIRECTION cDI) 

P~ESSUfCE ~EH fC.,S MAJlI~U~ ~It\I"UM PRESc;URE MEAN RMS ~AXIMUM MINI'~UM 
hp FI:E,!SIJ~~ F .. -:cSUCF PRESSUqF.: ~RESSuAE UD PRESSURE PRESSURE PRESSURE P~ESSUR! 

H)"'PF:~ ccEFFTCTHT (CEFF TCIF~ T coEFFICIEIliT CCEFFICIE"T NUM8~R C,.EFFICIENT CCEFFICIENT COEFFICIE"T COEI'FICIENT 
-.4Q"l .1~1 .0154 -'.133 ~-; -0.1'100 -0.000 -0.000 -0.000 

'; -.374 .111 .~04 -1.07E! 3(' .121 .313 1.257 -1.192 
~ - •• 7~ .1~2 .(167 -1.290 37 -.049 .228 .843 -.944 
4 -.37? .1f'@ -.050 -.978 38 -.207 .181 .126 -.932 
~ -.7')7 .'221 .147 -1.~61 3q -.286 .144 .322 -.902 
I- _.?q'7 .159 .202 -.947 40 -.342 .141 .373 -.918 
7 - .34:' .112 .041 -.907 41 -.356 .18e; .481i -1.061 
f- -.!1;:; .1~" .129 -1.231 42 -.402 .273 .767 -1.495 
c -.71~ .::»1- .647 -1.70~ 43 -.284 .303 .871 -1.373 

Ii- -.29A .156 .208 -.904 44 -.311 .213 .836 -1.646 
11 -.:!43 .ln1 -.CI0 -.771 4!!! -.715 .178 -.251 -2.001 
l' -.~1·~ .15!' .n12 -1.108 46 -.531 .133 -.125 -1.l28 
1~ -.33Ci .190 .~60 -.9Q" 47 -o.noo -0.000 -0.000 -0.000 
14 -.55f! .116 -.150 -1.333 48 -.364 .133 -.007 -1.050 
Ie:: -.41:: .;;19 -.171 -.eI9 49 -.309 .130 .017 -1.005 tv 

1~ -.41'7 .~62 -.212 -.~e6 50 -.257 .148 .228 -.881 VI 
0 

17 -.4~1 .n41 -.H6 -.700 51 -.142 .160 .373 -.694 
IF3 -.29" .;'43 -.llit -.464 5i' -.256 .179 .591 -.801 
1«; -.:;"1 .;'44 -.147 -.48~ 53 -.592 .153 -.216 -1.376 
2;" -.:!3i? .305 .~53 -2.778 54 -.434 .076 -.217 -.902 
21 ... 2~4 .lr8 -.118 -2.B47 !~ -.489 .065 -.290 -.956 
(12 -.288 .n45 -.144 -.476 S~ -.330 .04! -.209 -.514 
23 -.3"~ .';49 -.145 -.!26 57 -.282 .031 -.171 -.391 
24 -.29c; .i'53 -.127 -.529 5A -.266 .031 -.171 -.366 
2~ -.2q? .';61 -.071 -.!61 5q -.251 .030 -.1§0 -.l57 
2~ -.:!"7 .;;67 -.059 -.703 6n -.279 .036 -.160 -.472 
27 -.33q ."72 -.131 -.e32 e1 -.297 .039 -.183 -.488 
2@. -.36? .;'86 -.072 -.701 E:2 -.286 .042" -.lSS -.555 
2C; -.362 .n84 -.085 -.711 ~~ -.276 .048 -.139 -.557 
]; -.4'27 .it89 -.tl76 -.7b4 64 -.285 .049 -.094 -.612 
3' -.43q .;;95 -.124 -.ese 615 -.307 .057 -.133 -.739 
3;: -.565 .136 -.093 -1.193 t:~ -.318 .073 -.070 -.789 
3~ -.£16" .?28 .140 -1.652 67 -.315 .078 -.047 -.720 
34 -.35/1. .221 .~S8 -.940 6ll -.371 .(\86 -.004 -.156 



WYND E~GTNEEPt~G ~TUDY OF THE ~~NAISSANCE CENTER 
uNIFOR~ UPSTREAM ROU~HNESS 

Ol.lER BUILDING 
wI~C DIRECTION 2PO 

PRESSURE I"EH RtJ.S MAXYfolUM MY"" It-'UM PRESSURE MEAN RMS ~AXIMUM MINIffUM 
TAP "QESSlIf:C1: F"E~SUCIE PRESSURE PRESSURE TAp PRESSURE PRESSURE PRESSURE pRESSURF 

NUMeFR COEFFICTE .... T CClEFFICtE'lI.:T CnEFFICIENT CCEFFICIE .... T NU"'BER C"EFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
69 -.442 .,07 -.n3 -.952 10' -.290 .067 -.069 -.751 
1;' -.527 .~48 -.127 -1.183 104 -.322 .074 -.085 -.640 
71 -.7rll' .198 -.214 -1.493 10~ -.350 .093 .032 -.778 
72 .... 45 .257 1.291 .. ,e07 106 .... 323 .135 .353 -1.068 
7~ -.1'41 .'87 .785 -.e97 107 -0.000 -0.000 -0.000 -o.oo~ 
74 -.'5'1 .'46 .4C;4 -.624 10~ 
./~ -.21 .122 .452 -.573 109 -,747 .217 -.197 -1.71+4 
7f! -.287 .112 .199 -.695 11('1 -,991 .248 -.434 -2.230 
17 -.35' .157 .334 -.934 111 -1.040 .352 -,016 -2.460 
18 -.43~ .229 .759 -1.202 112 -.n12 .302 .973 -1.008 
79 -.30/'! .?46 .720 -1.079 113 -.(')23 .194 .720 -.670 
8;; -.447 .224 .56£0\ -1.193 114 
~, -.7('C:; ,17n -.2P6 -l.sel 11~ .095 .20e; ,923 -.472 
t!2 -.61'1 .135 -.177 -1.206 116 .080 .215 ,989 -.465 
83 -.46A .130 .071 -.9!1 117 -.015 .162 .708 -.460 N 

84 -,42~ .125 .n45 -.934 118 -.112 .127 .466 -.463 
VI .... 

8-; -.36" .116 .045 - .eu llq -.184 .099 • 32Z -.491 
8~ -.326 .,24 .lS7 -.722 121' -.312 .098 .lqZ -,691 
87 -.3711; ,'45 • :3:37 -.856 121 -.464 .159 .075 -1.204 
8e -,5;"·15 .120 -.196 -1.248 12i? -,659 .225 .048 -1.629 
89 - .48'; .i't79 -.238 -'.15~ 123 -.457 .211 .425 -1.282 
9~ ... 3'3;: ,n61 -.122 -.748 124 -.536 .146 .337 -1.191'1 
91 -.383 .;\43 -.261 -.558 121i -.683 .152 -.318 -1.445 
9" -.2r;, .;;32 -.149 -.369 126 -.600 .126 ·,231 -1.296 
r;3 -.26F.l .ii33 -.142 -.311 127 -.499 .084 -.213 -.960 
94 -.24P .;\33 - .139 -.362 12p -,475 .110 -.033 -.925 
9c.: -.23;; .n34 .... 115 ... 380 129 -.433 .105 -.015 -,931 
~~ -.2~q .,,31 -.14(\ -.366 130 -0,000 -1'1.000 -0.000 -0.000 
97 -.28? .il37 -.136 -.437 131 ... 319 ,103 .167 -.614 
ge -.27" .;'42 - .14~ -.489 132 -1.n45 .36e; -.OB5 -2.485 
99 -.26" .ii51 -0111 ... 572 133 .1'104 .298 .891 -1.095 

len -.277 .n52 -.123 -,!:I60 134 -.017 .201 .eOl -.694 
10) -.31'4 .,,58 ... }(19 .... 585 13C: -.458 .044 -,322 -.645 
102 -.301\ .066 -.108 -.710 136 -.306 .032 -.206 -.412 



WINO E~GINEF~tNG STuOY OF THE RENAISSANCE CENTER 
UNIFO~~ UPSTREA~ ROUGHNESS 

('l\.;TE~ Au II..OING 
wINe DIRECtiON 2~0 

PRESSURE flEI!f\ RtiS '-AXIfoCUM MTf\IMUM PRES!=URE MEAN RMS .-AXIMUM "'INlflUfi 
T,4lp ft::ESSIJRF FRE~SUPE PRESSURE PRESSURE TAR PRESSU~E PRESSURE PRESSURE PRESSURF 

l';UM(?ER CoEFFIcref\T C('!EFFTCtE~iT CoEFFICIEtliT COEFFICIENT NUMe~R C~EFFJCIENT COEFFICIENt COEFFICIENT COEFFICIENT 
137 171 -.434 .08t -.new -.730 
13£1 . 112 -.416 .Cl77 -.038 -.710 
1.39 -.211' • n29 ".116 -.312 113 -.501 .073 -.161 -.850 
14~ -.241 .03(1 -.14(1 -.343 114 -.352 .057 -.138 -.673 
141 -.264 ,;;36 -.153 -.416 171; -.397 .043 -.258 -.575 
)42 -.2t;1 .;'1+2 -.130 -.44W 11~ -.392 .035 -.240 -.517 
14~ ... 2;~ .;;52 -.OSI+ -.479 177 -.446 .036 -.291 -.613 
144 •• 213 .;\52 ... 105 ... 522 178 -.251 .032 -.152 -.316 
145 ... 3;'4 .n62 -.106 -.60t. 119 -.211 .038 -.111 ".441 
l4~ -.31'4 .(11(1 ... 06fl -.593 18" -.308 .06('1 -.110 -.60S 
141 -.2e4 .neo ,028 -,657 tel -,305 .134 .152 -1.026 
l4P. -,32;" .100 .,,92 ·.186 182 -.646 .145 -.160 -1.504 
149 -.351- .130 -.Oll -.961 183 -.834 .196 -.422 -1.735 
15;:; -.4"2 .161 .134 -1.135 184 -0.000 -0.000 -0.000 -0.000 
1.51 -,452 .'69 .227 -1.309 Ue.; -.448 .035 ·.330 -.580 N 

J52 -.693 .152 -.252 -1.463 18l- -.650 .158 -.253 -1.361 VI 
N 

153 -.194 .l8{i -.l71 -1.595 181 -.851 .201 -.422 -1.923 
)54 "'.19'7 .~78 -.336 -2.264 leA -0.1)00 -0.000 -0.000 -0.000 
15S .r9Q _'33 .834 -.739 le9 .... n20 .233 .618 -.953 
l56 .~63 .165 .126 -.S23 19n .032 .122 .481 -.325 
\51 .114 .158 .131 -.39n 19) -.n41 .130 .454 -.533 
15P .184 .168 .761 -.295 19? -.1)22 .121 .3A8 -.539 
159 .1'166 .]20 .508 -.296 193 -.296 .011 .116 -.526 
16it -.n4Q .;'96 .~P.2 -.327 lCj4 -.1'168 .123 .538 -.452 
1.61 ".1::-1- .n83 .210 -.393 195 -0.000 -1).000 -o.oou -0.000 
162 -.333 .n76 .Ob8 .... tl10 Ul- -.564 .134 -.103 -1.283 
163 -.549 .,22 -.(174 -.986 191 -.576 .102 -.1':;2 -1.164 
1~4 -.763 .157 -.192 -1·386 198 -,"31 .109 -.329 -1.205 
165 -.617 .)70 .n49 -1.357 199 -.548 .108 -.221+ -1.044 
166 .... 56' .123 -.10; -1.132 200 -.623 .098 -.302 -1.195 
tt.7 .... 55;< .02 -.160 -1.114 201 -.461 .096 -.lA8 -1.003 
168 -.53n .120 -.138 -1.131 202 -.437 .073 -.221 -.990 
169 -.471, .113 .... 103 -1.108 20~ -.465 ,079 ".207 -.87!; 
17j; -.466 .~95 -.106 ... e.55 204 -.412 .063 -.116 -.644 



WT~O f~GI~EERING ST~DV OF TME RFN.ISS~NCE CENTER 
IJNIFORM UPSTRE.M ROUGMNESS 

OUTER 8~II..DING 
wIND DIRECTION 2c;O 

P~ES5URE ~E A"~ R~S MA)(ItJUM MI~IMUM PRES~URE MEAN RMS ft1AXIMUM MINl~U~ 
TAI=l ~~E5SIjFlE PREC;Sl,;~E PRESSURF PRESSURE UP PRESSURE PRESSURE PRESSURE PRESSURF 

"U~FlFR COEFFJCTE"T COEFFTCTEf\. T CoEFFICIENT COEFFICIENT NUMBER C~EFFJCIENT CCEFF1CIENT COEFFIcIE"T COEFFICIENT , -.453 .1'30 .1C;r; -1.363 3C; .23b .291 1.247 -.786 , -.477 .246 .303 -1.321 36 .300 .282 1.275 -.661 
:3 -.541 .174 .020 -1.219 37 .151 .209 .8;2 -.550 
4 -.291 .110 .100 -.781 3p -.001 .173 .611i -.664 
~ -.597 .'92 .236 -1.461 39 -.109 .144 .605 -.602 ,. -.3~' .211 .430 -1.12& 40 -.264 .153 .657 -.803 
7 -.2S7 .,3S .426 -.e37 4' -.407 .,-34 .(-84 -1.10S 
e -.58? • 1 87 .1f.2 -'.385 42 -.676 .344 .644 -1.788 
c; -.5'9 .132 .n03 -1.153 43 -.443 .322 .601i -1.884 

I;'; -.22~ .i'09 .471 -.931'\ 44 -.509 .208 .550 -1.422 
11 -.139 .'44 .~14 -.614 45 -.701 .187 -.247 -1.696 
12 -.56? .?16 • 054 -1.51& 4~ -.566 .158 -.085 -1.398 
13 -.\99 .'39 .:341 -.75A 47 -.438 .133 -.072 -1.071 
14 -.3715 .142 -.048 -1.173 4@ -.384 .122 .052 -1.10e 
1t::: -.273 .;'68 -.oel -.688 49 -.329 .111 -.010 -.916 N 

1~ -.27~ .i\57 -.112 -.702 50 -.290 .123 .223 -.8it8 VI 
~ 

17 -.25Ft .;i54 -.n43 -.509 51 -.195 .126 .310 -.608 
lp -.22P .~49 -.oe7 -.461 52 -.276 .133 .343 -.875 
1'1 -.241 • nS f: -.098 -.!=2) 5 "!I -.335 .115 .05Y -.921 
2~ -.221 .~51 -.n75 -.481 54 -.289 .073 -.065 -.700 
21 -.191 .r53 -.1'122 -.442 !C; -.~52 .051 -.077 -.613 
22 -.237 .;iS8 -.054 -.501 56 -.222 .038 -.078 -.355 
23 -.259 .n65 -.076 -.546 57 -.233 .031 -.138 -.352 
24 -.243 .('70 -.04b -.551 5F1 -.211 .030 -.104 -.306 
2c: -.227 .~82 .n31 -.~3S 59 - .184 .030 -.098 -.292 
26 -.267 .083 -.041 -.702 61'1 -.231 .036 -.111 -.364 
27 -.317 .;;93 -.(l64 -.734 61 -.251 .041 - .140 -.402 
213 -.31" .116 .103 -.893 62 -.237 .049 -.097 -.478 
2Q -.3~7 .124 .095 -.936 63 -.226 .068 -.020 -.653 
3r- -.4"" .l3tl -.030 -1.371 64 -.255 .063 -.030 -.579 
3, -.493 .168 -.012 -1.342 6" -.293 .087 -.018 -.656 
3i' -.659 .216 -.003 -1.468 6" -.306 .117 .062 -.909 
33 -.e47 .25] .006 -1.716 67 -.305 .136 .101 -.959 
34 -.49'~ .179 .148 -1.256 6A -.414 .17~ .048 -1.181 



WIND E~GINEF~J~G ~TuOV OF THE RFNAISSaNCE CENTER 
IINTFOR" UPSTREAM AOlit;HNESS 

Ol;TER eUILDI~G 
wI~C DIRECTION 290 

PRESSURE "EAN R~S foi!AXt~UM "'l~lMUM PRESSURE MEAN AMS MAXIMUM MINlfl.UM 
TAP "~ESSIIRF FREC;!H.iFff PRE.SSURE PRESSUAE TAP PRESSURE PRESSURE PRESSURE PRESSUPJ' 

"jU~8FA CClEFF IrTH T COEFFTCIE't-;T COEFFICIENT COEFFICIE~T NU"SER C"EFFtCIENT CCEFFICIENT cnEFFtclE"'T COEFFICIENT 
69 -.521 .~17 .f!43 -1.384 103 -.261 .103 .157 -.824 
lit .... fJ4 .~4~ .019 "1.494 104 -.323 .129 .139 -1.016 
71 -.ln7 .:!'32 -.,,137 -1.41. lOS -.314 .159 .149 -1.024 
1, .3~~ .214 1.223 -.503 lOll -.382 .208 .221 -1.4U 
7~ .225 .,27 1.118 -.416 101 -0.000 -0.000 -0.000 -0.000 
74 .(,6, .;79 .~O9 -.521 10~ -.495 .216 .159 -1.414 
7..; .... C7~ .131 .416 -.535 1()9 -.1;26 .253 -.044 -1.823 ,,. -.284 .126 .450 -.829 110 -.671 .299 .110 -2.080 
77 -.52&; .225 .28. -1.319 III -.All .330 ".06. -2.135 
18 -.715" .305 .291 -2.143 11, .228 .181 .932 -.726 
7Q -:..568 .324 .634 -,.869 113 .343 .155 .112 -.284 
St\ -.Sf,::t .'00 .273 -1.f06 114 .362 .144 .761 -.141 
til -.f.f,f'\ .171 .. -194 -'.438 115 .299 .192 1.03'1 -.350 
a, -.S8e .,59 -.093 "'1.509 11E- .344 .221 .9«50 -.336 
8~ ·.4~4 .144 -n80 -1.266 117 .198 .114 .655 -.319 to.) 

84 -.44C; .,36 .093 -1.238 11f' .039 .137 .495 -.402 
(,1'1 .... 

ae -.39' .123 .025 ... el1 He; -.114 .099 • 21~ -.421 
8~ -.35Ft .124 .111 ... e71 12" -.:311 .104 ·100 -.670 
87 -.3l8 .,35 .317 -.947 121 -.566 ·115 .211 -1.162 
S8 -.33" .(ic;7 .040 -.714 122 ".781 ·22.5 ·14S -1-162 
ESC; -.26::' .n13 ·.0'7 -.634 123 -.61" .249 .360 -1.560 
~r -.23" .058 -.070 -.481 124 -.~51 .174 .103 "'1.347 
9, -.234 .n39 -.125 -.420 Uti! -.575 .156 -.051 -1.139 
9? -.2n7 .n26 -.127 -.298 12~ -.539 .154 -.065 -1.269 
9~ -.2it4 .';27 -.153 -.323 127 -.475 .104 -.136 -.936 
94 -.203 .;'26 -.126 -.299 12A -.462 .135 -.0138 -1.156 
ge -.116 .;'26 -.e)'78 -.26t1 124 -.423 .120 .001 -1.133 
9~ -.218 .;'31 -,128 -.373 13n -0.000 -0.000 -0.000 -0.000 
97 -.24" .n36 -,124 -.523 131 -,318 .097 .146 -.663 
~FI -.225 ,rt44 -.(168 -.57c 132 -.301 .119 .251 -.814 
99 -.215 .j\61 -.048 -.573 133 -.305 .091 -.oos -.800 

Ion -.242 _,,62 -.05(1 -.521 134 -.285 .015 -.06~ -.620 
101 -.216 .n76 .... 070 •• 615 1315 -.238 .059 -.011 -.540 
102 -.282 .101 .091 ... ens Ull -.196 .036 -.OAts -.387 



WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER 
IJNIFOR~ UpSTREA~ FlOU~HNESS 

O\,;TER BUII-OING 
wINe DIRECT10N 2C;0 

PRESSURE "E"f\ R"S MA)(I.,.UM ~If\I~UM PRESSU~E MF.AN RMS ",XIMUM ~INt"UM 
TAp FF:iESSlI~E FRE!=SUPE P~ESSURE PRESSURE TAp PRESSURE PRESSURE PRESSURE PRESSURF 

NUfttSEFI CoEFFH"rEt-.. T CoEFFTCIE~T cnEFFICIENT coEFFICIENT Nu~eER CI"IEFFTCIENT CCEFFICIENT COEFFICIENT COEFFICIENT 
137 ... 2'~ .f\29 -.C8S ... 311 171 -.417 .061 -.226 -.687 
13e ... 191: .~29 -.078 -.302 172 -0.000 -0.000 -0.000 -0.000 
139 -.161 .(t3(1 ... 062 -.295 173 -.264 .095 .171 -.672 
14;j ... 2(1C; .029 -.074 -.303 174 -.249 .074 -.018 -.630 
HI -.221 .;;36 -.088 ... 337 17c; -.245 .050 -.059 -.490 
)42 -.214 • il4S -.091 -.376 176 -.246 .042 -.122 -.448 
1'+3 ... 21 ~, .~63 -.032 ".564 177 -.216 .036 -.100 -.357 
144 -.246 .n58 ... 010 -.464 178 -.208 .031 -.091 -.318 
14S -.28P. ."75 -.070 -.663 179 -.231 .037 -.085 ... 392 
l~~ -.2cn .;;96 .0SI .... 655 180 -.271 .072 -.036 -.601 
141 -.27 0 .109 .095 -.752 181 -.296 .165 .285 -.959 
14P, -.331 .14(\ .ln1 "1.179 lei' -.1522 .186 -.11)5 -1.229 
149 -.39. .,66 .101 -1.161 1e3 -.,,54 .239 -.147 -1.642 
IS;:' -.43'- ., e4 .331 -1.200 1e4 -0.000 -c.OOO -0.000 -0.000 
lSI -.44 .186 .1tS -1.309 185 .122 .176 .874 -.632 N 

VI 

152 -.5 ~17 .162 -.n73 -1.293 te~ .134 .112 .504 -.333 VI 

15'3 -.561 .186 -.oeo -1.357 te7 .155 .106 .503 -.293 
154 -.~99 .244 -.009 -1.591 lee .101 .104 .526 -.353 
lS!; .2'C:: .,49 .~~2 -.444 18q -0.000 -0.000 -0.000 -0.000 
1~~ .3nn .'25 .713 -.219 19n .n72 .111 .522 -.255 
lS7 .319 .121 .708 -.183 191 -0.000 -0.000 -0.000 -0.000 
15@ .331 .147 .e67 -.246 192 -0.(100 -0.000 -0.000 -0.000 
159 .l8A .1l3 .~24 -.233 193 -.284 .065 .014 -.509 
lei-! .(\4~ .~94 .431 -.282 194 -.465 .100 -.122 -.882 
16] -.fl7 a .n76 .211 -.344 195 -0.000 -(1.000 -0.000 -0.000 
162 -.319 .1169 -.067 -.647 19~ -.479 .140 .076 -1.067 
16'2. -.591 .129 -·098 -1.315 197 -.445 .114 -.112 -.e58 
)04 -.784 .,72 -.294 -1.628 198 -.522 .126 -.13'.1 -1.004 
les -.667 .,84 -.069 ·1.~10 199 -.542 .148 -.14e -1.399 
Ib6 ... 574 .157 -.084 -1.207 200 -.403 .117 -.034 -.929 
167 -.!;'3A ., 40 -.162 -).159 201 -.352 .11 '3 -.041 -.900 
loP. -.521 .' 54 -.(172 -1.421 202 -.398 .078 -.182 -.752 
169 -.46'3 .. 135 -.039 -1.069 20~ -.309 .085 -.05'.1 -.659 
17~ -.45n .101 -.131' .... 966 204 ... 262 .066 -.020 -.506 



WTND !~GINE!RJNG ~TUDY OF T"E RFNAISS~NCE CENTER 
UNIFO~M UPSTREAM ROU~HNESS 

N .. TER BUILDING 
~I~C DIRECTION JOO 

PRESSURE flEM' Rt.lS MAX tfolUM MJ~IMUM PRESsUpE MEAN AMS foIAXIMUM MINl"'UfoI 
T,AI' "JOESSIiFiF PFiiEIliiSUI'F PRESSURE' PRESSURE TAP PRESSURE PpESSUR! PRESSURE PRESSURF 

NUM8F.R COEFFICrEr..T COEFF TC IF"'T COEFFICIENT cOEFFrClf~T NUMBER CoEFFICIENT COEFFICIENT COEFFICIE~T COEFFICIENT , -.43q .i'07 .271 -1.276 3r:;; .476 .195 1.064 -.667 
i' -.474 .il09 .213 -1.369 36 .495 .230 1.094 -.914 
':t -.416 .161 .115 -1.109 31 .269 .195 .139 -.695 

" -.2'" .100 .089 -.614 3" .n27 .181 .477 -.650 
! -.512 .130 ·.083 -1.317 39 -.160 .165 .404 -.872 
I- -.34Q .111 .:44 -.983 4ft -.342 .169 .435 -1.056 
7 -.23::t .120 .17& -.62~ 4, -.!i20 .242 .743 -1.383 
!l -.150A .165 .214 -1.r65 42 -.182 .320 .491 -2.316 
q -.454 .103 -."55 -.917 41 -.558 .36ft .910 -1.796 

H -.263 .205 .534 -1.270 44 -.55n .211 .347 -1.424 
11 -.11'7 .138 .647 ... 699 45 -.689 .187 -.191 -1.554 
I? -.5'" .186 .fi34 -).215 4f. -.571 .158 ·.13b -1.34] 
\3 -.164 .132 .432 -.596 41 -.437 .146 -.020 -1.349 
14 -.36' .134 -.050 -1.311+ 48 -.379 .124 .071 -1.183 
15 -.24f! .n58 -.(171 -.528 49 -.327 .107 -.007 -.851 IV 

<.n 
16 <III\.24Q .050 -.094 -.520 5(\ -.290 .114 .1", -.828 0-

17 -.217 .('50 -.041 -.485 51 -.201 .114 .496 -.583 
Ip -.eng .it45 -.OlC -.453 52 -.187 .133 .352 -.600 
19 -.22~ .n4S -.n04 -.!oll 5' -.337 .124 -.021 -1.072 
~;. .... 202 .049 .016 - •• 70 54 -.257 .072 ·.050 -.909 
2) -.172 ."50 ."44 -.391 !~ -.221 .052 -.041 -.569 
22 ·.2'~ .;;57 -.030 -.474 51.! -.195 .039 -.083 -.369 
23 -.241. .;;63 -.047 -.494 57 -.247 .CSl -.072 -.599 
24 -.224 .;'11 -.('HI4 -.511 5P -.238 .073 -.011 -.619 
21: -.22;' .n95 .n62 -.672 Sq -.237 .101 .025 -.821 
26 -.21' .;;96 .055 -.821 6n -.262 .109 .OAO -.850 
21 -.334 .100 ·.079 -.P.96 61 -.315 .115 -.004 -.919 
211a -.33;; .103 .Ol8 ... 979 62 -.311 .129 .110 -.854 
2Q -.29~ .108 .nJ! -.87a 6' -.286 .161 .231 -1.010 
31' -.371 .1)4 -.021 -.913 64 ... 369 .201 .243 -1.134 
31 -.441 .148 .034 -1.089 ~c; -.495 .236 .241 -1.500 
l? -.62" .188 .008 -1.366 66 -.~22 .222 .313 -1.622 
33 -.851, .il08 -.U6 -1.801 67 -.166 .202 -.013 -1.519 
l4 -.231 .042 -.093 ".453 68 -.199 .031 -.090 -.300 



WINO E~GINEERtNG STUDY OF THE RENAISSANCE CENTER 
I/hJFOR~ UPSTREAM ROl.H~HNESS 

OLTER RUILOING 
wINe DIRECTION 300 

PRESSURE tiE tiN R.,.S MAXIMUM "l~IMUM PRESSURE MEAN RMS flA~IMUM MINIMUfi; 
TAp PQESSUj:CF PFiESSURE PRESS~RF. PRESSURE' TAP PRESSURE PRESSURE PRESSURE PRESSUR' 

NU~8ER coEFFICTEI\ T co e. F FtC I H, T Cot::FFIClENT COEFFICIENT NUMBER CnEFFICIENT CCEFFICIENT coEFFICIENT COEFFICIENT 
69 -.214 .i\:n -.10] -.321 103 -0.000 -0.000 -0.000 -0.000 
1;' -.193 .;;33 ... (186 ... 315 1()4 -.494 .181 .166 -1.218 
11 -.114 .~36 -.t''!S9 -.326 los -.181 .030 -.11)3 -.314 
1'2 .553 .'205 1.117 -.190 106 -.168 .030 -.081 -.304 
73 .39; .184 .901 -.603 107 -.142 .033 -.037 -.287 
74 .IS'; • t 81 .695 -.702 lOA -.176 .034 -.056 -.323 
7~ -. "Sit .157 .483 -.704 10q -.567 .214 .024 -1.544 
1~ -.297 .;65 .358 -.q72 11n -.586 .220 .036 -1.154 
71 .... 587 .259 .515 -).469 111 -.688 .223 -.095 -1.872 
1P -.829 .~20 .347 -2.053 112 .263 .147 .758 -.447 
79 -.fon .365 .622 -1.989 113 .380 .111 .775 -.024 
8~ -.573 _,-,OE: .223 -].523 114 .406 .11] .784 .... 311 
8, -.6A4 .,83 -.197 -1.459 11!; .382 .123 .908 -.096 
82 -.6;:6 .173 -.066 -1.345 116 .470 .147 .924 -.231 
63 -.48Ft .,71 .n09 -1.383 117 .313 .121 .131 -.256 N 

84 -.438 .16 r. .121 -1.441 11~ .130 .122 .545 -.411 <.n 
...... 

ar; -.376 .136 .102 -1.053 119 -.tt36 • 127 .336 -.628 
a~ -.341: .t33 .1f'l7 -.997 12t1 -.275 .143 .299 -.844 
t!7 -.254 .,31 .JOI -.831 121 -.595 .214 .226 -10393 
ae -.3t'3 .114 -.019 -.892 122 -.850 .266 .01b -1.958 
89 -.217 .;'72 -.034 -.671 1211 -.655 .289 .238 -1.142 
9r -.194 .nS8 -.047 -.611 124 -.-;58 .196 .114 -1.402 
91 -.212 .;'41 -.n95 -.429 125 -.591 .175 -.039 -1.292 
92 -.2;;, .n44 -.059 -.397 12(' -.550 .177 -.039 -1.26q 
9~ -.22C; .;'53 -.044 -.435 127 -.476 .130 -.082 -1.019 
94 - .211 .;'63 -.014 -,484 Us -.449 .168 .OJ4 -1.139 
9!5 -.2"" .ne3 .008 -.~75 129 -.401 .147 .074 -1.12" 
9~ ... 246 .r85 -.(128 -.781 130 -0.000 -(t.OOO -0.000 -0.000 
97 -.2Q" • tnl .043 -.816 131 -.288 .113 .261 -.142 
9a -.211 .11e .l3n -.980 132 -.241 .088 .222 -.618 
99 ... 25> .133 .J18 -.858 133 ... 263 .089 .012 -.631 

100 -.30n .;62 .162 -1.011 134 -.228 .063 -.016 -.696 
10] -.362 .190 .282 -1.03~ 135 -.110 .046 -.026 -.50Q 
102 .... 391') .;15 .368 -1.287 13~ -.153 .037 -.045 -.397 



WT~O ENGtNEF~rNG ~TUDY OF THE RENAISSANCE CENTER 
'IfIIIFQRM l;PSTREAM ROUGHNESS 

OLTER !;UII..DlhG 
wINe DIRECTION 300 

PRESSURE t/EM: R~S MjXYlfUM MII\IMUM PRESSURE MEAN RMS MAXIMUM ttl It.IIMUM 
TAP FRESSURE PRf.-;SVRE PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUR,!: 

NUMi3FR COEFFIC'TEt- T COEFF TCIE":T CoEFFICIENT COEFFJCIEhT fIIUM8FR CnEFFICIENT CCEFFtCIENT C('lEFFICIEf\T COEFFICIENT 
137 -.19C; .(\41 -.047 -.356 171 -.383 .105 -.Olb -.823 
lle -.179 .n50 -.006 -.404 17? -.360 .098 .02!> -.810 
139 .... 166 .;;63 .025 -.473 173 -.243 .081 .056 -.689 
14;; -.21f1 .n66 .006 -.530 174 -.211 .074 .087 -.60S 
141 -.26A .~84 .020 -.791 17S -.202 .053 -.044 -.409 
142 -·267 .llO '070 -.8(14 176 -.190 .033 -·082 -.328 
11+'3 -.253 .'24 ·194 -.748 177 -.156 .033 -·043 -.295 
144 ".33C; .135 .261 -,199 118 -0.000 "0.000 -0.000 -0.000 
145 -.41\1 .135 .126 -.867 179 -0.000 -0.000 -0.000 -0.000 
14,. -.439 .132 .170 "'1. ,,11 leo -0.000 -0.000 -0.000 -0.000 
147 -.428 .123 .... 020 -1.006 181 -0.(100 -(t.000 .0.000 -0.000 
He •• 16~ .n23 -.090 •• 240 11!? -.480 .171 .065 -1.221 
149 -.184 .!\32 -.("l85 -.307 183 -.636 .216 ·.133 -1.593 
15;; -.21')c; .~67 .005 -.!86 1e4 -0.000 -0.000 -0.000 -0.000 
151 -.22:; .161) .281 -.914 le~ -o.noo -0.000 -0.000 -0.000 N 

(J1 

152 -.438 .] 21 -.108 -1.047 186 -0.000 -0.000 -0.000 -0.000 00 

153 -.492 .141 -.]07 -1.242 181 -0.000 -0.000 -0.000 -0.000 
154 -.598 .169 -.129 -) .211 18e -0.000 -1'.000 -0.000 -0.000 
1St:; .2@n .122 .~98 .... 324 lee; -0.000 -0.000 -0.000 -0.000 
156 .369 .094 .'707 .049 190 .106 .094 .540 -.147 
157 .371 .;;95 .704 .032 191 -0.000 -n.ooo -0.000 -0.000 
158 .377 .122 .925 .1'1)9 192 -0.000 ·0.000 -0.000 -0.000 
1-59 .23'>1 .fl94 .5'74 -.042 19] -.262 .063 .0:Jl -.489 
16" .091\ .,,86 .393 -.304 194 -.406 .104 .146 -.903 
161 -,037 .~81 .223 ".374 19!5 -0.000 -("000 -0.000 -0.000 
16? -.292 .,,86 .067 -.740 19" -.390 .139 .054 -1.027 
161 -,574 .134 -.019 -1.165 197 -.356 .127 .043 -.873 
164 -.768 .198 -.\30 -1.602 198 -.365 .119 -.050 -.890 
16~ -.65(\ .,95 .118 -,..410 199 -.51. .153 -·115 -1.126 
16E- -.5S3 .174 -.022 -1·190 200 -.299 .118 .026 -.865 
167 -.5nfl .'47 -.053 "'1·09. 201 -.268 .113 .007 -.972 
16P. -.494 -163 -.041 -1.137 202 -.367 .082 -.114 -.914 
169 ".4)7 .156 -.019 -1.115 203 -.268 .087 -.018 -.851 
11n -.42t' .l25 -.oeo ·.952 204 -.245 .n69 .001 -.512 



~1~O E~Gl~EFRI~G ST~CY OF THE RFNAISS4NCE CENTER 
U~IFORM ~PSTREAM ROU~HNFSS 
OI..TER eUIl.OING 

~INC OIRECTION 310 

PRESSUI1f' "'E4~ "~s t'"nWUM totI"ltotUM PRESsUPE MF.AN RMS ~AXIMUM MINlftUM 
TA~ foO,;;ES!lH.IHJ: ~"F.CSl;j;E PRESSUpl=' ~RESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

~lU~f:lF'R COEF'FICTf;l\T Cf'tFFTCIFt..T COEFFICII:NT CCEFFIC1Et.;T NUM8F.R Ct'lEFFTCIENT CCEFFICIENT COEFFIClEfliT COEFFICIENT 
... 421:0 .16l! .214 -t. 091 3c .469 .192 1.149 -.570 

'; -.43~ .153 .~63 "'1.0e6 36 .389 .281 1.042 -1.083 
~ -.4515 .134 .124 -1.243 37 .182 .229 .1.0 -.649 
4 -.24f3 • "97 .12? -.~n4 38 -.n44 .205 .526 -.661 
~ .... 4':.11 .';94 -.15. -.941 39 -.177 • 179 .538 -.81 • 
~ ... 3;1:? .'42 ,4'.3 -.et'9 4" -.317 .179 .566 -1.002 
7 ... 23~ .11 c; .H3 -.655 4, -.443 .252 .633 -1.269 
e ... s"c; .140 .O!)? -1.107 42 -.tl4? .339 .683 -1.970 
I; -.4'-4 .';86 -.141 -.190 4'1 -.399 .36. • 786 -1.15 • 

Ii- -.?46 .165 .448 -.9'-1 44 -.461 .22. .620 -1.309 
11 ... ree .131 .488 -.518 4-; -.128 .191 -.250 -1.5.1 
I? -.49~ • 15" .(ltl4 -1.313 4~ -.554 .146 -.128 -1.27 • 
1:= .... 13~ .,31 .414 -.~oo 47 -.408 .129 .065 -1.021 
14 ".33;· .142 .022 -1.538 48 -.344 .113 .085 -1.072 
lC': -.2;f' ."69 -.n6. -.907 4Q -.286 .098 .013 -.193 N 

l~ -.241 .;'54 -.n95 -.571 SO -,238 .111 .207 -.105 til 
l.O 

17 -.20 n .~49 -.".2 -.405 51 -.133 .124 .383 -.516 
lP -.321' ."54 -.\46 -.'!l45 5~ -.188 .109 .283 -,622 
lq -.327 _"sa -.12t-1 -.~O5 53 -.282 .100 ·.021 -.821 
z,:· -.47; .!l59 -.273 .... 157 54 -.243 .057 -.068 -.553 
2, -.264 .0(,1'1 -.076 -.t09 51! ... 198 .045 -.041 • •• .01 
22 -.337 .;58 -.11 .. ... '587 5" -.170 .03e -.046 -.3.1 
23 -.34Q • ,,67 -.122 -.684 57 -.325 .0.3 -.164 -.499 
24 •• C;i'\~ .;8'3 -.225 "1.021 5~ -.473 .047 -.316 -.614 
21: -.336 .113 -.n13 -.P'29 SCi! -.268 .051 -.095 -.543 
2" -.43C:; .122 -.Ur. -.977 61' -.335 .068 -.11" -,648 
21 _.I!'C:; .136 -.190 -1.109 61 -.342 .089 -.010 ·.166 
2e -.614 .117 -.212 -1.1t)8 6~ -.500 .108 -.182 -1.046 
2<; -.346 .103 .031 -.744 f"4 ... 320 .142 .062 -1.051 
3i' -.4fl7 .1!lC} .2ns -.SSt; 64 -.420 .161 .128 -1.248 
31 -.416 .'4f9 .140 -1.138 65 -.519 .171 ·.096 -1.337 
Jr -.76? .:?O2 -.neH -1.707 66 -.S99 .148 .026 -1.295 
33 ... 84 ; ."15 -.083 -1.700 67 -.298 .159 .286 -.973 
34 •• 4(1~ .166 .241 -1.001 68 -.362 .206 .360 -1.048 



WJ~O [~GI~E~~JNG ~TUDY OF T~E RFNAISSANCE CENTER 
U~IFOR~ LPSTR~AM ROU~HNE5S 
Ol.TEtol 8UILDING 

WINe DIREC'10~ 310 

PRESSURE ~E4" R..,S MAX I~UM "'l~ IMUM PRESsURE MEAN RMS "'AXIMUM jIIIINl"'U'" 
TAp f.r::ESSIJI:<I=' F~E'c:Sv~F PRESSURF. PRESSURE TAp PRESSURE PRESSURE PRESSURE PRESSURE 

",Ut,lr.<FR coEFFtrrfl\' cr.EFFTCJF"T coeFFtctE'NT COEFFlcrt:t\' NUM9E'R C("IEFFICIENT CCEFFICIENT CoEFFIcIENT COEFFICIENT 
eq -.4~" .~Sl'! .342 -].?79 101 -.281 .116 .286 -.826 
7;' -.771. ."'!t1 ."25 -1.691 104 -.339 .140 .117 -1.013 
71 -.74q _'21; .106 -1.~57 lac; -.369 .175 .128 -1.07ea 
7; .r:;1C: .?28 .112 -.999 10e -.S4; .225 .104 -1.606 
7" .354 .' 91 .<;27 -.732 107 -0.000 -0.000 -0.000 -0.000 
14 .12 ;, .196 .~e6 -.170 lOa -.605 .231'1 .238 -1.506 
1C: -."34 .114 .~e8 -.(.98 109 -.495 .227 .155 -1.360 
1~ ... 2Se .1 a 1 .~6S -1.164 110 -.663 .267 .210 -2.113 
77 -.511«; ."67 .~26 -1.673 111 -.827 .283 .017 -1.877 
1S ".76" .~13 .381 -2.373 11'-' .142 .203 .738 -.776 
79 -.53' .,55 .C;SS -,.926 113 .421 .121 .801 -.112 
~;: -.5::-C:; .::»0'5 .:!2rt -1.~S7 114 .430 .104 .815 .031 
~. -.f~' .,7. --172 -'.466 115 .407 .127 .90S -.041 
I:! , -.57' .164 -.063 -1.252 111't .483 .145 .953 -.116 
8: -.47" .1f:6 .098 -1.330 117 .324 .123 .693 -.231 N 

84 -.427 .155 .128 -}.387 11e .ll7 .131 .548 -.410 0-
0 

ij~ -.374 .131 .043 -1.008 119 -.n11 .130 .510 -.165 
8" -.347 .,29 .Oe1 -1.00] 12n -.tt47 .150 .372 -1.033 
e7 -.244 .'196 .124 -.732 121 -.555 .222 .356 -1.459 
SF! -.2~'- .i\80 -.COl -.670 122 -.802 .261 .003 -1.970 
~9 -.20~ .~S2 -.(,)50 -.626 123 -."33 .292 .354 -1.612 
9(1 -.177 .,,41 -.064 -.465 124 -.542 .20. .072 -1 •• 91 
9) -.cOP .n34 -.101 -.354 12C; -.~6. .118 .059 -1.337 
'I? ".3'~ • ;:':33 -.191 -.423 121' ".C;22 .175 .016 -1.366 
r;~ -.3 nQ .,,34 -.lIU -.42Q 127 -.415 .160 .311 -.956 
~4 ".46~ .,:"37 -.326 -.!!86 12ji11 -.412 .165 .060 -1.316 
9c:: -.21S3 .,,42 -.105 -.442 129 -.375 .Hl .06b -1.434 
,,~ -.:!21 ./i55 -.144 -.578 Iln -0.000 ·0.000 -0.000 -0.000 
97 -.327 .n67 -.079 -.~35 131 -.262 .136 .284 -.632 
9ja -.4P" .1)78 ".231 -.951 132 -.211 .080 .084 -.598 
99 -.29C; _1197 .037 -.807 ll~ -.250 .085 ".OOb -.616 

100 -.37~ .,,94 -.133 -.87. 134 ... 210 .048 -.073 -.554 
101 -.434 .107 -.197 -.896 I31! "0.000 -0.000 -0.000 -0.000 
102 -.534 .109 -.104 -.954 136 -0.000 -0.000 -0.000 -0.000 



WYNn F.~GtNEf~T~G ST~OV OF THE ~F.NAISSANCE CENTER 
U~IFOR~ ~PSTRE4M ROU~HNESS 
("t.TER ~UJLOINe 

~J~C OIRECTIOh 310 

PRESC;U~E ~E,(\" Rt./S M,6)( T~UM Mlf\IMlJM PRESSURE MEAN RMS ~AXJMUM MINI1MUM 
TAs: joOj:;ESStIHJ:' F"c:C;SLC:;~ PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURe' 

"U~"FR CcEFFlt:'TtI\T COEFF TC n:r- T cnfFFICJFf-iT C(")EFFtCIE~T fIIUMP.FR Ct'EFFICIENT CCEFFICIENT COEFFICIENT COEFFICIENT 
)37 -.27c; ,-'32 -.117 .... 400 171 .... 373 .t05 .006 -.956 
13D -.42~ ,/\32 -.'331 -.521 172 -.349 .094 .056 -.742 
13<; ... 2). '" .;'34+ -.098 -.328 173 -.219 .061 -.033 -.489 
14= ·.2A~ .A43 -.144 -.455 174 -.206 .070 -.009 -.518 
\ 41 -.2f1' .~47 -.127 -.475 175 -.165 .040 -.0,,0 -.412 
l4? -,434 .;;5 :3 -.i=,.f\ -.~Al 17" -.183 .033 -.065 -.307 
14~ -.23? .;,63 -.n21 -.1546 177 -.157 .030 -.064 -.267 
144 -.:3 (If- .0~f: -.094 -.576 1713 -.273 .031 -.173 -.426 
141: ·.34~ .n?'; -.104 -.730 179 -.275 .039 -.135 -.413 
14f ... 484 .1'193 ... If.3 -.932 len -.436 .073 -.186 -.805 
147 -.27Q .ll: .152 -.749 let -.263 .186 .393 -.854 
, It!? -.3F!? .134 .13~ -.942 le~ -.384 .122 .007 -.951 
l4t; -.441 .142 .243 -}.068 Ie] -.515 .t57 -.158 -1'.201 
IS;; ... t:1't ,'\ .14+3 .13e -1.407 184 -0.000 -0.000 -0.000 -0.000 
1:1 ... 4"" .132 .040 -1.n95 IeS .208 .115 .645 -.220 N 

]5? -.:!?? .~'53 -.235 -.582 186 .300 .081 .60Z .071 0\ ..... 
153 -.44' .063 -.28C; •• 718 187 .283 .081 • 593 .058 
154 •• c;q~ .,Q8 -.07f' -1.47" lell .249 .083 .581 -.004 
lSI: .22,:a .'315 .~2n -.403 laC! -".000 -0.000 -0.000 -0.000 
l~~ .39' .102 .773 .107 19n .145 .089 .511 -.107 
157 .3Cl? .101 .793 .040 191 -0.000 -n.ooo -0.000 -0.000 
15P .3C::C:; .1<;7 .e24 -.486 192 -0.000 "'0.000 -0.000 -0.000 
15~ .261-1 .102 .107 -.n53 193 -.246 .061 .016 -.461 
1~(I .121 ."e;4 .4@O -.223 194 -0.000 ·0.000 -0.000 -0.000 
161 -.('14 .oS2 .33f! -.338 19c; -0.000 -n.ooo -0.000 -0.000 
lei' .... 26c:: .nee; .10Q -.!30 19,. -.275 .115 .021 -.894 
16~ -.551 .133 -.1))5 -1.065 197 -.287 .1.08 .018 -.853 
166 -.7e:,. .,96 -·15b -1·538 19p -.280 .103 -.010 -.722 
16~ •• ~?~ .,97 ·060 -1-474 199 -.454 ·139 -.13Z -1.175 
le~ _.c:?? • Hlf) '063 -1·322 200 -.237 ·098 .035 -.733 
It:7 -.4,,7 .156 -.1)41 "'1-239 20' -.212 .,,91 .031 -.740 
le~ ... 4~,"\ ·177 '010 -1·353 201' -.361 ·088 -'084 -.808 
16c; ... " 1 7 • 1 sq ·104 -1.162 20~ -.225 .069 -.026 -.592 
17r -.4(\1: ., 2? -·024 -.964 204 -.234 .061 -.043 -.499 



wThn E~GINEF~T~G STUDY OF THE PFNAISS6NCE CENTER 
II/\IIFe"'''' liPS tc~EAM ROI.J~HNESS 

OLTER 8UIL.Dlf\;G 
wI~C DIRECT!O~ 3~0 

pwE.SSUkf wE"" .. ~S Pl.AlC IMUM ~I~IMUM PRES.::URE MEAN RMS ~AXIMUM MINIftUftoI 
TAp F-I:ES<;I',"F F-!<F.cStcF: PRESSURJi:' PRESSURE TAP PRESSURE PRESSURE PRESSURE PAESSURF 

"U~;:'I:"R COEFFJC'TEQ c:r.~FFTr.ln,T cnt::FFICIFt-T CCEFFICIE~T ~u"'eF.R Cf'lEFFYCIENT CCEF'FICIENT cnEFFIclE~T COEFFICIENT 
1 -,43' ,157 ,'n'" -1.022 1C; .48" .213 1.140 -.44:! 
2 -,417 .,49 d62 -1.0«;2 36 .461 .226 1.102 -.752 ., .. ~""": .127 .25'5 ... 91? 37 .269 .190 .808 -.593 
4 -.,Q'" ,122 .043 -.798 31* .n49 .198 .569 -.723 
~ -.53" .112 -.012 -1.048 30 -.133 .190 .587 -.800 
f. .... 24 ,14A ,~2J ·.859 4n -.311 .191 .617 -.980 
7 -,?3~ .118 .275 -.7n7 4, -.485 .255 .744 -1.349 
A -.S14 .132 .159 -1.091 4t? -.725 .323 .666 -1.815 
9 -,4Q? .101 -.195 -.@64 4~ -.539 .348 .582 -1.845 

1": -,21 e .155 .::43 -.736 44 -.511 .207 .326 -1.310 
11 ·.11~ .~31' .581 -.524 45 -.642 .181 -.077 -1.!70 
1';1 -,46~ .'47 .225 -1.411 4~ -.1530 .154 .026 -1.194 
P ... ]f.l~ .12 f.l .448 -.703 47 -.400 .145 .057 -1.328 
14 -.240 .112 .0e;7 -.eS1 4F1 -.352 .125 .004 -1.16! 
Ie: -.22;; .';6~ -.045 •• 616 4q -.30S .108 .065 -1.210 N 
If. -.233 • ~S7 -.(lS7 -.567 Stt -.nl .112 .2!3 -.868 e-

N 

17 -.2]3 • i\1!7 -.1'154 -.489 51 -.187 .108 .369 -.515 
Ip -.3?1: .i-I62 -,101 -,595 5' -.195 .098 .322 -.617 
19 -.33" .;;67 -.124 -.691 5~ -.257 .082 .029 -.726 
2;; -.47Q .l'Ib3 -.299 -.740 54 -.243 .050 -.096 -.588 
21 -.26C; ."63 -.tl77 -.523 5~ -.204 .046 -.073 -.452 
2e -.34":1 .,,72 -.134 -.747 5" -.114 .041 -.049 -.326 
23 ... JI5} .~82 -,126 -.792 57 -0.000 -0.000 -0.000 -0.000 
24 ... ~ I' ,ii94 -.'32 -1.018 SF! -0.000 -n.ooo -0.000 -0.000 
~~ ·.33~ .1 14 .102 ... e6e; ,!q -0.000 "0.000 -0.000 -0.000 
2~ -.2fl- .r42 -.103 -.393 60 -.327 .064 ·.117 -.745 
27 -0.00" .. i!. 00(1 -0.000 -0.000 6J -.332 .077 ·.086 -.735 
2e -(1.00·, ·I',flOO -0.000 -0.000 62 -.487 .088 -.168 -.960 
29 ·".oor. -0.1)00 -0.000 -0.000 f., -.293 .103 .088 -.915 
3r. -.2F-l .;\98 .132 -.687 64 -.387 .116 -.004 -.855 
31 -.2'4 .125 .~42 -.707 615 -.476 .135 -.140 -1.073 
3,- -.567 .,10 .128 -).429 6~ -.557 .123 .003 -.987 
33 -,7"2 .'29 .317 -,.422 61 -.282 .132 .300 -.80! 
34 -I".Oftn -1i.nOO -1).000 -0.000 ~~ -.346 .149 .124 -.902 



Wt~o E~GI~EF~I~G 5TUDV OF TME R~NAISSANCE CENTE~ 
IJ~TFMlM UPSTRe:~M ROl,jloq.1NESS 

(ll;TER ",WILDING 
wINe DIRECT10N 3~O 

PRESC;URE. ~E6'" AJiS MA)(1f'1UM MItdf'lUM PREssURE MEAN RMS filAlCIMUM MINt~U" 
TAJ;: PC:ESSIJI1F F-RE<;S\';J<E' PRE~SURr::: PRESSURE UP PRESSURE PRESSURE PRESSURE PRESSURE 

"'UV~FR ceEFF TCTH T cnfFF TC IF" T CnEFFICIEI\T cnEFFICIEr..T NUto'RER Ct'lEFFTCIENT CCEFFICIENT cnEFFICIEhT COEFFICIENT 
6<; -.4"':; .llH .252 -1.158 10~ -.242 ,086 .165 -.707 
7" •• ~4C! .196 -.n8~ -1.~S6 104 -.298 ,089 ,219 -.668 
7' ·.~3~ .191 -.029 -1.320 10c -.305 .106 .199 -.891 
7' .~tq .188 1.~31 ... 500 lOA -,453 .144 .141 -1.201 
7~ .4-"11; .154 .~25 -.301 107 -0.000 -0.000 -0.000 -0.000 
74 .2'" .,55 .142 -.441 top -.414 .187 .352 -Ie 177 
Jr:- • j' 1." .11 \ .@lfl -.€-O8 lOCI -.330 ,146 .056 -1.035 
H -.24:l .187 .E65 ·.925 110 -.407 .183 .004 -1.B06 
77 -.55e; ."62 .E44 -1.448 11) -.638 .293 .349 -1.164 
7t:- -.e'1 • .,94 .515 -1.B1R 11? -.090 .244 .612 -1.002 
79 ... Er,1I; .~37 .~e8 -2.028 il3 .334 .171 .e75 -.462 
t:! ;, -.153' • .,28 .1l~ -1.'57;; 114 .371 .137 .872 -.294 e, -.Sc;4 .H~4 -.t'!Ofl -}.;67 ll~ .399 .143 .999 -.074 
ti2 -.5"'; .183 .028 -1.303 116 .433 .144 .872 -.150 
83 -.I+?q .16" .\43 -,.197 117 .335 .116 .710 -.097 N 

84 -.4''1 .14R .113 -1.034 UP • \ 92 .117 .666 -.356 0-
~ ac: ".361 .122 .003 -.968 119 .033 .123 .503 -.628 

~,. ... 331 • 11~ ."t!f! -.@99 120 -.214 .ll8 .417 -.894 
!:i7 -.247 .;;83 .~8':; -."37 121 -.534 .201 .243 -1.377 
tie -.26~ .070 -.004 -,41:71 122 -.764 .263 -.064 -1.709 
89 -.2op .n4e -.05] -,464 12~ -.596 .257 .368 -1.736 
'Ii' ... un .;\43 -.033 ... 417 124 -.493 .210 .116 -1 •• 72 
91 ... 21;; .040 -.'no -.390 12C; -.467 .185 .052 -1.134 
92 -r.co" -r,l'Ioe ·O.flOO -0.00(\ 126 -.444 .18? .084 -1.12~ 
93 -/'l.OOn "(1.000 -0,000 -0,000 127 -.400 .130 -.060 -1.006 
94 ·O.OOn -0.000 -0.000 -0.000 12@ -.392 .156 .054 -1.089 
9~ -".oon -".noo -0.000 -0.001l 121:1 -,)60 .130 .103 -1.192 
9~ -.311': .;:55 -.127 -.577 130 -o.noo -n.OOO -0.000 -0.000 
1f7 -.3?'1 .. ;;1:2 -.150 -.~15 131 -.286 .088 .115 -.144 
9$1 -.47e: .;;67 -.21.9 -.893 13~ -,195 .057 ·.022 -.680 
119 -.27:1 .n71 .n3) -.~74 13) -.238 .061 -.059 -.614 

lao -.344 .n78 ... 1\66 -.946 134 -.206 .040 -.079 -.375 
101 -.394 .;;93 -.172 -1.117 135 -.194 .045 -.OSI -.388 
102 -.487 .';94 .1@3 -1.001 1311 -.168 .038 -.043 -.310 



"t~D I~GINeER!~G STUDY OF THE RFNAISSANCE CENTER 
U"'tFOR", UPSTREAM AOl.AkNESS 

Ol.TER 9UIL.OING 
wl~C DI~ECTI0N 3~0 

t:lAESSUAE flEAf\; "~S MAXIMUM Mtft.tflUM PRES!,URE MEAN RMS MAXIMUM MINIMUM 
lAp F-AESSIIRJ:' f:~F:cSUe:;E PPe:SSI.lR~ PRESSURE TAp P~ESSURE PRESSURE PRESSURE PRESSUR'!: 

NU/ll~FR CneFFICTF.~T ccffFTCtt:r.,.T CnE.FFtt:TENT COf.FFICI(£t..T ~UMP.FR CnEFFtClENT CCEFFICIENT CoEFFICl!"T COEfFICIENT 
137 ... 28R .n3q -·139 -.441 171 -.352 .111 .041 --.888 
13l' -.431 .~39 -.218 -.e2a 112 -.332 .099 .011 --.874 
139 ... 223 .n42 -.039 -.430 113 -.212 .068 ·.022 -.503 
lit; -.2AP .i\42 -.l43 -.49" 174 -.190 .073 -.046 -.5S8 
l4} -.2"!4 .;;41 -.144 -.526 17!S ·.16~ .031 --.064 --.338 
litr. -.434 ."$0 ..... 263 -.~11 116 -.222 .n48 -.101 -.42!; 
1'+~ -.2:?g .. ;\57 -.C64 ·.S20 111 -.194 .050 -.046 -.558 
H4 17e -.219 .039 -.153 -.444 
1~5 -.33Q .,,61 -.lel -.~9" n~ -.216 .043 -.139 -.482 
lit~ -.46;; .n66 -.13l -.700 18('1 -.418 .061 -.198 -.104 
14., -.22r. .",2 .050 ·.531 181 ".155 .158 .449 -.852 
)4R -.2~1 .i'dH .1)93 -.152 182 -.293 .139 .203 -.188 
1'+9 ... 312 .117 .018 -.861 183 -.411 .165 -.0?1 -1.211 
ISr -.~18 .H6 .012 -1.091 le4 -0.000 -0.000 -0.000 -0.000 
ISl ·.35' .'63 .352 -1.102 te!; .255 .114 .669 -.123 N 

152 -.312 .104 ... tlll -.75n 186 .298 .088 .781 .042 Q\ 
.j:Io. 

1!S3 -.4t14 .137 -.068 -1.002 181 .282 .087 .72lt .042 
lSIl ... £,C;q .~31 -.!')41 -1.57·, 18A .255 .088 .109 .018 
IS!" .~?~ ."!O .(085 -.737 18e; -0.000 -('1.000 -0.000 -0.000 
1=£, .344 .133 .139 ... 205 19" .175 .096 .627 -.099 
151 .3liA .119 .745 -.217 19l. -0.000 -0.000 -0.000 -0.000 
lSA .3B;' .ll@ .e4S .048 192 -0.000 -0.000 -0.000 -0.000 
ISe: .26~ .~9S .~51 .... C23 193 -.213 .069 .054 -.461 
16;'; .136 .rtA~ .4e9 -.121 196 -.239 .019 .005 -.552 
161 ."17 .;;79 .401 -.310 19e; -0.000 -0.000 -0.000 -0.000 
162 -.22" ."88 .141 -.563 19~ -.192 .086 .010 -.756 
'6~ -.414 .142 .022 "1.(176 191 -.233 .090 .009 -.884 
166 -.£,32 .~21 -.ln5 -1.631 19A -.242 .089 -.025 -.958 
16'5 -.557 .209 .n71 -1.595 199 -.448 .158 -.064 -1.211 
16~ -.4q .183 .(168 -1.309 200 -.218 .096 .020 -.849 
J61 -.443 .164 ... t)1~ "1.114 201 .... 192 .089 .038 -.152 
16£1 .... 43q .11:{) .054 -1.240 202 -.351 .088 ·.099 -.715 
169 ... 3R~ .162 ·064 -1.035 203 .... 210 .067 -.033 -.585 
17;' ·.31q .133 .001 -1.006 204 -.229 .060 -.054 -.572 



WTN~ £NGtNEE~ING STUDY OF THE ~F.NAISSANCE CENTE~ 
\JNIFOR~ UPSTREAM ROl.l(;MNESS 

rHo TER RUIL.DING 
wJ~C DI~ECTION 330 

PReS!=URE ~EI\'" RMS M~)(TMUM MI"IMUM PRESSURE MFAN RMS t<CA)(IMUM MINI~U'" 
hp f.iFoES5I.JRE PRESSliRF.' PPESSURF PRESSURE UP PRESSURE PRESSURE PRESSURE PRESSURF 

tliUM8ER CoEFFtCTE"T COEFF TC IE"'!T COEFFICIEt.:T CO£FFICIEtliT NUM8ER C"EFFTCIENT CCEFFICIENf C('JEFFICIE~T COEFFICIENT 
1 -.229 .,00 .13 .. -.~71 3r::: .309 .286 1.131+ -.!i1+2 
'2 -.16;; .n89 .105 -.(::91+ 36 .369 .276 1.07'+ -.621 
~ -.3'5(1 .,45 .236 ... Q61 37 .268 .207 .815 -.530 
4 -.371:1 .154 ,094 -.923 JA .138 .181 ,98) -.61S 
5 -,344 .'68 .44S "1.093 3q .(105 .153 .~4) -.611 
fl -./'I!J3 .100 .30b -.496 4n -.241 .154 ,457 -.952 
7 ... (,4':1 .'29 .:H:t' -.477 4, -,487 .183 ,34H -1.417 
e -.36!ii .136 .211 -.919 4? -.711 .230 .259 -1.829 
Q -.1t!i4 .139 -.(149 -1.08S 4~ -.569 .229 .263 -1.544 

H -.4'!6) .116 .329 -.544 44 -.483 .201 .238 -1.512 
11 • ,4A .151 .665 -.374 45 -.451 .164 -.otO -1.474 
12 -.2Qe:; .'17 .117 -l.ue; 4~ -.416 .149 .006 -1.117 
13 "·236 .n64 -'025 -·53A 47 -·357 ·122 .006 -1.098 
14 -.2(1? .;;59 -.025 -,457 48 -.354 ,lOS .063 -.985 
1S -·24? .;;65 -.fl67 "·571 49 -.)4n .093 -.016 -.8l8 N 

16 ".271 .;;72 -.1'93 -.665 !n .... 333 .094 .067 -.744 0\ 
Vt 

17 -.241 .;;66 "" ill 2 -.526 51 -.283 .090 .178 -.746 
113 .... 3'7 .103 .64'; "",593 5io' .... 215 .060 .066 -.509 
le; 53 -.?S2 .060 -.056 -,65'5 
2fi 54 -.244 .053 -.096 -.491 
21 !S -.22e .056 -.073 -.51~ 
22 -.34" .;;94 -.n61 -.729 56 -.2<'9 .058 -.046 -.449 
23 57 .... 273 .061 -.107 -.569 
26 -.3'" .,,,$ .130 ·.771 58 ... 259 .064 -.OAO -.565 
2~ -.'"'' .n83 .040 -.623 59 .... 244 .011 -.008 -.550 
2F: -.393 .131 .n78 -.915 60 -.280 .081 -.005 -,610 
27 ·.77~ .192 -.116 -1.517 61 -,314 .094 -.030 -.686 
2f1 -.lFln .234 .el6 -.920 62 -.311 .106 .037 -.747 
29 -.\'19 .152 .eoCJ -.623 63 -.289 .101 .078 -.183 
3~ .. ,n27 ., itA .529 ·,506 64 -.318 .114 ·114 -.729 
31 .(11' .14~ .602 -.451 615 -.425 .127 ·211 -.927 
3., -.OSn .162 .582 -.110 66 ".304 .125 .32t) -.84'5 
33 -.22' .,,76 .766 -)-201 67 -.208 -106 .639 -.646 
34 .n3 .181 .708 -.581 6e .... 225 .100 .~68 .... 682 



wtNn ENGINEERING STUDY OF T~E AFNAISSANCE CENTER 
UNIFORM UPSTREAM ROU~HNESS 

Ol;TEA BUIl.OING 
wINe DIRECTION 330 

PRESSURE ~EAN A.,S MAXIMUM Mlf\IMUM PREssURE MFAN RMS MAXIMUM MINIMUM 
TAP J"RESSURE PRESSlH~E PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURE 

NUMBFR COEFFJt:TEf\T coEFFICIFNT CoEFFICIENT coEFFICIEI\T NUMeER C"EFFICIENT CCEFFICtENT COEFFtC1ENT COEFFICIENT 
69 -.258 .112 .HO -.879 103 -.130 .103 .'08 -.418 
7r -.2113 .'25 ,()99 -.1348 104 -.184 .100 ,503 -,566 
11 -.271 .)40 .106 •• 929 105 -.223 .095 .244 -.635 
7'2 • 1 ~f, .'268 .976 -.~21 10~ -.218 .091 .200 -.669 
13 .tAl .,32 .891 ·.517 107 -0.000 -0.000 -0.000 -0.000 
14 .119 .,88 .976 -.535 10~ -.233 .n88 .078 -.842 
7~ • "1 e; .162 .ell -.!95 109 -.23~ .085 ,193 -.615 
16 -.22A • '48 .425 -.e65 11c.t .... 2.1 .093 .123 -le037 
71 -.5"1 .185 .270 -1.319 111 -.350 .193 .161 -1.557 
7e •• ~AII .:?31 -.oeo -l.enl 112 -.266 .198 .518 -1.157 
19 -,495 .209 .264 -1.598 113 .047 .223 .755 -.712 
8n .... 42' .184 .209 -1.30n 114 .174 .184 .649 -.497 
81 -,3AII .151 -.(125 -1.167 11e; .20' .200 .9152 -.529 
8' -.3I1Q • '48 .n66 -1.221 116 .240 .208 1.028 -.562 
83 -.33;' .132 ."l'H:I -1.221 117 .207 .170 .872 -.529 

N 
84 -.33" • t 11 .n25 -1.('169 11e .136 .152 .958 -.481 0'\ 

81$ -.3'7 .090 .003 -.ele 119 .034 .125 .538 -.453 0'\ 

e~ ... 3io!? .ne2 ·.(ne -.866 121\ ... 185 .118 .307 -.647 
8., -.269 .n73 -.038 -.611 121 -.4'0 .155 .221 -1.141 
aa -.27@ .n72 .015 -.654 122 -.581 .219 -.009 -1.518 
89 -.207 .052 -.043 ·.526 123 -.456 .185 .279 -1.569 
91' -.IA9 .it55 -.003 -,437 124 -.401 .168 .285 -1.2e! 
91 ·.238 .n55 -.040 -.482 125 -.363 .151 .019 -1.402 
92 -.21'7 .i\48 -.079 -.412 1211 -.354 .147 .037 -1.1eO 
9~ ... 239 .n54 -.096 -.487 127 -.295 .oeo ·.086 -.818 
94 -.216 .n55 ".053 -.457 12~ -.309 .088 ,076 -.957 
9C: -.lAA .tl6!) .028 -.476 129 -.303 .073 -.023 -.949 
96 -.?3~ .069 -.032 -.557 Un -0.000 "0.000 -0.000 -0.000 
97 -.26A .n73 -.('151 -.61)5 131 -.285 .068 .026 -.725 
9@ -.26? .A77 -.n46 -.634 13tt -.246 .099 .191 -.705 
99 -.221 .1\73 -.(122 ... 557 133 -.277 .088 .n31 -.679 

100 -.233 .~76 .060 -.545 134 -.240 .ose -.01,2 -.626 
10J -.297 .n87 .n51 -.713 13&; -.218 .060 -.041 -.523 
10? ·.181) .ln7 .428 -.559 136 ... 195 .052 -.029 -.462 



WIND EhGINE~RING STUDY CF T~E R~NAISSANCE CENTER 
IJNIFOqt.l UPSTREAM ROUG~NESS 

Ot..TEq BUILOl!l.G 
wINe OI~tCTION 330 

PRfSSURE WEtlN R"S MAXI/IAUM ~I"I~UM PRESSURE MEAN RMS ~A)(IMUM MINlflUfo' 
TAp FIolESSIJR~ pqr::SSUPF PPESSURF. PRESSURE TAp PRESSURE PRESSURE PRESSURE P~ESSURF' 

f\JU""~Fq CC'ltFF roE,., l coEFFTClF~T CoEFFICIENT COEFFJCrEf\T Nu"'eER Ct'lEFFICIENT CCEFFICIENT COEFFIC1Et\T COEFFICIENT 
137 -.213 .~I+I+ -.O~7 -.409 111 -.333 .OB3 -.080 -.714 
13e -.2"7 ."4t: -.1)4'+ -.413 17~ -.320 .073 - • .11)2 -.771 
13<:; -.17;" .;'1+9 -.011 -.:310 17'3 -.219 .105 .2'51 -.629 
l'+~ -.22" .1'151 -.029 -.S30 IH. -.239 .081 -.001 -.629 
141 -.24n .n63 -.027 -.71)7 17c; -.242 .065 -.075 -.567 
l4? -.2110, .;'~7 -.1114 -.18R 17~ -.250 .061 -.093 -.554 
14+'2 -.1J:21; .';71 .n37 -.691 177 -.215 .055 -.075 -.507 
1'+4 -.23<:1 .010 .043 -.515 17e -.219 .048 -.013 -.428 
14'5 -.311 .ii19 .(133 -.641 119 -.243 .055 -.015 -.457 
14~ -.22Q .;;B4 .139 -.E!03 IBn -.130 .093 .362 -.404 
141 -.156 .~89 .287 -.554 lEn -.058 .105 .394 -.519 
14P ... 1 en .;'91 .158 -.~48 lS2 -.139 .124 .202 -.652 
11+1'.; -.23;; .;;99 .181 -.~oo 183 -.312 0169 .136 -1.122 
15;; -.24;;; .0',3 .197 -.761+ le4 -0.000 -0.000 -0.000 -0.000 
151 -.221 .117 .237 -.170 185 .168 .154 .657 -.442 N 

152 -.27Q .113 .124 -1.010 18~ .267 .091 .562 -.065 C\ 
'-J 

15~ -.34:! .139 .056 -1.078 te7 .249 .089 .560 .004 
154 -.571 .226 .102 -1.50C; UP .217 .092 .556 -.029 
ISS -.;b~ .~11 .701 -.Q32 le9 -0.000 -n.ooo -0.000 -0.000 
'56 .216 .1.65 .72t1 -.~04 190 .119 .105 .485 -.241 
157 .23~ .151 .e~::I -.466 191 -0.000 -0.000 -0.000 -0.000 
159 .3 11 9 .150 .eOl -.228 192 -0.000 -0.000 -0.000 -0.000 
}SC; .221 .,21l .~38 -.29A 19::'1 -.202 .065 .015 -.451 
16;: .11" .1n2 .4Q? -.275 194 -.443 .107 -.024 -.864 
Ibl .;'17 .~87 .416 -.27A 195 -0.000 -n.oOo -0.000 -0.000 
l6? -.191+ ./iB3 .114 -.618 196 -.463 .152 .255 -1.041 
16'2 -.3R~ .121 .044 -.884 197 -.435 .125 -.012 -.914 
164 -.46~ .,75 -.164 -1.249 19~ -.419 .119 -.oe5 -.966 
16~ -.43; .158 -.088 -1.208 199 -.411 .129 -.092 -1.096 
16t: -.,+11=- .'53 .026 -1.160 201'1 -.359 .119 -.028 -.923 
167 -.JAr. • 138 .006 -1.096 . 201 -.303 .114 -.011 -1.110 
16P -.377 .142 -.1'16 -1.'44 202 -.328 .063 -.133 -.692 
169 -.34~ .119 -.1'123 '"'1.009 203 -.274 .088 -.014 -.649 
11;; -.3S1 .101 -.064 -.El52 204 -.233 .079 .112 -.491 



Wl~O !~GINEr~ING STUDY OF THE ~FNAISSANCE CENTER 
!I~tFr,R~ UPSTREAM ROUc:HNECiS 

OLlER eUIL.DlfIIG 
~If\jC OIRECTION 340 

~RESSUPE ,..EAt\- R~S MA)Ct .. U~ MI~ I"UM PRESSURE MEAN RMS fitAXIMUM fitINl'''U~ 
TAD f"1:ES-;URF F"F..C;SUCF PREt;SUqE P+1ESSUR£ TAP PRESSURE PRESSURE PRESSURE PRESSURF 

"u"'eFR Cr.EFF H~ T F.I\ T Cr.eFFTClF'" CoEFFICIENT COEFr IC H:.~T fIIU""U'R CflEFFIClENT CCEFFICIENJ COEFFIclEfliT COEFFICIENT , -.115, • ,:;7E: .070 -.452 3~ .203 .248 1.009 -.678 
=' -.13r; .;'94 .lea -.~53 36 .034 .310 h08S -1.114 
~ -.24:» .106 .H3 -.713 37 -.n25 .205 .618 -.811 
4 ... lA6 .~91 .056 -.695 38 -.089 .188 .643 -.745 
r; -.2"6 .'91 .516 -.876 39 -.140 .158 .531 -.710 
f ... 17e .n2 .265 -.~51 40 ".314 .111 .161 -.918 ., -.11"1 .'00 .\91 -.414 41 -.414 .118 .401 -.941 
Q ... 2:)4 .'2:3 .233 -.764 42 -.~HO .129 ·.138 -le218 

" ... 44(' .132 -.042 -.961 4~ -.419 .120 -.094 -1.142 
If· -.12" .113 .~O; -.131 44 -.389 .111 .040 -.874 
11 .n4r:;, .124 .557 -.36; 4t; -.355 .084 -.016 -.72ft 
12 -.lPP .1)1 .224 -.614 46 -.350 .08t) ·.OS4 -1.004 
1":1 -.lq~ .ti4! -.104 -.429 41 .... 323 .073 -.050 -.764 
ltt ... 2"~ .;;44 -.oa3 -.442 48 -.338 .073 -.082 -.616 
Ie: ... 2159 .1'\60 -.n86 -.566 49 -.336 .069 -.117 -.646 N 

l~ ·.2ec: .;'66 -.060 -.557 5(1 -.l41 .068 ·.108 -.629 Q\ 
()O 

11 -.261 ."74 .187 ·.S85 51 -.317 .010 -.073 -.594 
1" -.271 .n67 -.1)13 -.561 52 -.215 .035 -.099 -.355 
1«;: -.314 .n75 -.eS3 -.620 53 -.256 .040 -.072 -.465 
2:- -.291 .,,76 -.!l40 -.581 54 -.289 .067 -.019 -.105 
21 -.2f~ .nel .n19 ... 600 5!; -.276 .080 -.018 -.178 
2'- -.311'\ .;,e6 -.nll -.703 5~ -.,-5; .019 .119 -.682 
2'3 -.347 .;,<" ... n44 .... 783 57 -.304 .075 ... 019 -.673 
24 -.:';4'; .(191 -.05C; ... 896 5P -.287 .071 -.049 -.610 
2c: -.2P9 .1'186 .039 -.651 59 -.254 .084 .0Sl -.642 
2~ ·.27~ .102 .oeo -,597 6n -.308 .087 ·.034 -.692 
27 ··50~ .,15 -U2 -1'390 61 -.346 ·090 -.06S -.732 
2P -.l"~ .~37 .e23 -.~88 6' -.340 .093 -.086 -.759 
29 -·C04 .'1~ ·e67 ·'591 63 -.313 .086 -.039 -.775 
3n ·.(\2~ .195 .9f!S -.562 64 -.282 .115 .120 -.791 
31 ... tll] '173 -1336 -.595 e- -.4S6 ·149 .033 -1.166 
32 ·.Ol~ .. 151 .ee9 -.551 66 -.14l .208 .876 -.846 
33 -.1'7. _,38 .ell -1.060 67 -.027 .212 .900 -.15'S 
34 .122 .222 .74ft -.881 68 -.060 • 116 .80 • -.568 



~t~n ~~GINEFRI~G STUOY OF THE ~ENAISS.NCE CENTER 
uNIFCli-lM uPSTREAM ROUGHNESS 

OLlER PUJLDIfIIG 
~l~C OIREC1ION 340 

PJeESSURt: "'EA". Rv5 MAJCIfolUM MI~tMUM PRESsUPE MF:AN R"S "AXIMUM M INlfi"UM 
TAp "'J;ESC;IJJ;iF j;lt;Et;Sl;cF PRESSURF fooIQESSURE lAp PRESSURE PRESSURE PRESSURE PRESSURr 

I\iUW;;!FR COEFF1CTEI\T r.CEFFTCIF"T COEFFICIENT CCEFFtCIEI'iT NUJoIeFH CnEFFYCIENT CCEFFICIENT CtlEFFIClE~T COEFFICIENT 
6<: -.I'qq .155 .756 -.547 101 .... 004 .193 .662 -.110 
7 ;, "'.11 . .123 .727 -.513 104 -.1'129 .197 .769 -.598 
71 -.If''l .111) .593 -.569 Inc; -.1'184 .186 .793 -.126 
7, -.23F- .~n4 .891 -.836 10~ -.101 .155 .591 -.594 
13 -.22P .,e3 .729 -.943 101 -0.000 -0.000 -0.000 -0.000 
7A -.2e::" .'62 .359 -.@ltS 1 OF.! -.123 .U3 .521 -.489 
7= ... ?Sp _'54 .489 ... 893 109 -.0ge .132 .602 -.490 
1~ ... 3t;? .115 .318 -.883 110 -.197 .142 .60. -.839 
77 -.lt3Q .101 •• 001 -.900 111 -.241 .130 .203 -1.076 
le -,lt9~ ,135 .... 146 -1.250 11, -.264 .153 .435 -1.013 
79 •• 4~'3 .112 .019 -.915 111 -.223 .193 .38· -.991 
e~ -.37 0 .09(1 -.018 -.894 114 -.116 .199 .562 -.110 
81 -.3~~ • ;'72 -.042 ... 716 llc: -.1'191 .209 .665 -.672 
82 .... 349 .(170 ,!'l42 -.745 11~ -.102 .234 .126 -.691 
61 - ,:31t; .i\55 -.149 -.578 117 -.116 .209 .628 -.139 N 

e4 -.331 .n51 -.171 -.569 llt1' -.135 .200 .691 -.881 0\ 
~ 

8e: ·.32~ .n45 -.180 -.591 119 -.185 .169 .116 -.182 
a-. .... 3"-, • "43 -.18('1 -.533 12(\ -.314 .127 .29. -.943 
87 ... ~7~ ,"49 .012 -.498 121 -.482 .132 .395 -.94, 
eEl ... 2AA .nSO -.109 -.542 12i' -.#195 .189 -.018 -1.484 
89 -.ecoe:: .~65 ·.086 -.53!' 12~ -.500 .154 .069 -1.240 
9;' -.2"4 Q .;;74 -.('125 -.513 124 -.426 .121 -.102 -1.041 
91 -.29" ,n73 .061 -.596 1~1: .... 394 • 115 -.10 • -1.057 
~? -.26':; .~6Cj -.022 -.r;23 12" -.381 .109 -.020 -le033 
9~ .... 31 : .r86 -.044 -.e47 127 -.333 .012 -.085 -.111 
96 -.291 .tiee -.032 -.734 12, -.349 .082 -.067 -.850 
9r:: -.2r;Q ,~93 .006 -.741 l2e; -.34n .010 -.110 -.646 
91' -.?9':; .~ee .016 -.721 131') -0.000 ·0.000 -0.000 -0.000 
97 -.333 .;;88 -.1i53 -.~76 13l -.318 .063 -.012 -.578 
9~ -.32-' .fl91 -.001 -.768 132 -.248 .081 .111 -.626 
99 ... 294 .i'e5 -.009 -.662 13~ -.283 .012 .048 -.786 

lO!) .... 2en .097 .014 -.773 134 -.264 .060 -.046 -.631 
lO] -.4'SC; .138 .096 -1.111 13'5 -.263 .013 -.030 -.593 
lO~ .... 121\ .190 .171 -.eos 136 -.253 .072 .003 -.643 



wt~n E~GI~EFAING ~TUOv OF THE RENAISSANCE CENTER 
uNtFr,Q~ UPSTREAM ROl!(?HNESS 

Ol;TEH BUILOI~G 
~I~C OIRECTIO~ 340 

PRESSURE NEAl'\. R"S "'A)(I"'U~ ~I"IMUM PRESSURE MEAN R,..S ,.,AltIMUM MIN!'''''U''-
H.- F'c:.ESSUw c P~l='cS"'f:F ~RE!SUR~ PRESSURE TAP PRESSURE PRESSURE PRESSURE PMESSUR' 

I\U"'~FP CnEFFt(,Th T ('OfFF rr: If" T cnEFFICIENT COeFFlCIE"T NU~P.r::R C('IEFFTCIENT CCeFFICIENT COEFFIe!EI\T COEFFICIENT 
137 ·.2~~ .;'74 -.053 -.70S 171 -.391 .089 -,061i -,17Q 
13e -.261 .(i7!: -.046 -.628 17t1 -.378 .082 -.047 -.749 
139 -.229 ,n7@ -.012 -.716 III -,214 .016 .1$9 -.$32 
14:- -.276 ."79 .0!3 -.591 114 -.261 .080 .068 -.631 
14J. ·.~1'I4 .1'81 .061 -.~11 175 -.211 .011 .046 -.683 
142 -.29: .ilBS .213 -,~44 176 -.301 .014 -.065 -.173 
14~ .... 26i' .';84 .157 -.677 177 -.278 .014 -.06S -,686 
144 -.2~9 ."<;3 .... r.24 -.709 17e .... 254 .060 ... 098 -,529 
14C -.397 .11 n -.1'l79 .... 812 179 -.280 .063 -.12. -.699 
J4~ .... 213 .140 ,509 -.758 len .016 .149 .581 -,504 
141 .. ,n99 .1se ,522 -.614 181 .023 .144 ,714 -.588 
11.$:1 .. , r'Q4 ,166 .503 -,600 182 .063 .131 ,523 -,363 
149 -.119 .15£1 .561 -.685 te3 -.013 .132 .531 -.162 
15(; -.11~ ,14" .441 ·.~22 184 -0.000 -0.000 -0.000 -0.000 
151 -.1,'192 .135 .485 -.604 Us -.n82 .129 .380 -.579 N 
}C:: .. -.f!e~ .133 .462 ·.564 te" .015 .134 .514 -.658 '-J 

... t: 0 

t5~ .... 161 .160 .442 -.922 1S7 .008 .136 .488 -.$62 
)s. -.31· .~2e .374 -1.31(\ lee .031 .124 .493 -.389 
15~ .,:'43 _,-31 .780 -.65n lBq -0.000 -n.OOO -0.000 -0.000 
15~ -.(l~J1 .194 .530 .... 716 19n .001 .142 .470 -.423 
157 .;;3'5 .184 .574 -.619 191 -0.000 -0.000 -0.000 -0.000 
lSI' .21t: .198 .117 -.414 192 -0.000 -0.000 -0.000 -0.000 
159 .136 .'59 .t!93 -.48$ 19~ -.211 .074 .104 -.$08 
16~ ,('\4,:1 .135 .763 -.499 194 -.376 .120 .061 -.851 
161 -.!"4P .105 .448 -.479 lqt: -0.000 -n.oOo -0.000 -0.000 
162 ... 26e ,~e7 .t04 -.556 lC;~ -.356 .130 .... 003 -.812 
16~ ·.52; .U5 ... 034 ·.957 tlf7 -.385 .086 -.143 -.820 
]64 -.721 .171' -,222 -1,415 19P -.472 .105 -.191 -.986 
165 -.6(-2 .164 .... 059 -1.446 199 -.502 .115 -.170 -.992 
166 -.532 .150 -.lH9 -1.!66 200 -.361 .092 ·.082 -.112 
161 -.4QD .136 -.091 -1.610 21'l1 -.303 .088 -.058 -.156 
16~ -.497 .,45 -.082 -1-7"6 20tl -.328 .058 -.135 -.631 
16c; ... 42A .130 -.035 -1.003 20! -.281 .075 -.042 -.639 
17r -.41R .107 .... c~o -.919 2fJ4 -.241 .069 .020 -.521 



wI~n E~GINEEAT~G ~TUOY OF THE ~F~AISSANCE CENTER 
IINtFl':j;lt,l ~PSTFIFAM ~OI..t;HNESS 

at-TER 8l.JII..OII\G 
~l~C DIAECT10N 3S0 

~RF.S5U~E p'Eu .. ~..,s MAX I~UM ..,YI\I..,UM PAES~UAE MEAN RMS MAXIMUM MINI:"UM 
Up ~J;;ESSUf:;F FMESSl/J:,E ppeSSUR~ PRE5SuHE UP PRESSURE PRESSURE PRESSURE PAESSUAF 

J\iU"'eFR ccEFFI("TE" T Cr:E.FFTCIFt-.T cot:FFICIEf\T CCEFFIcrE.I\T Nu"'eFR C,.,EFFICIENT CCEFFICtENT Cr.EFFICIENT COEFFICIENT , ·.4C;, .149 .r.l2 -1.070 35 .031 .281 .8FHI ... 738 
? ... 5~" ,147 .(142 -1.121 3l! -.070 .350 .948 -1.372 
::- ... 4'" .'02 -.010 -.731 37 -.088 .236 .583 -.973 
4 -.444 .121 -.(\63 -1.028 38 -.117 .201 .616 -.977 
~ ... ~1" .142 -.049 -1.240 39 -.188 .163 .:370 -.961 ,. -.ss'" .lOS -.113 ·.975 41'\ -.~S2 .120 .08b -.99~ 
7 ·,4(1e; .111 .199 ... 783 4' -.454 .116 .089 -.920 
e -.37f. .10<; .057 -.164 42 -.549 .139 -.243 -1.182 
9 -.59" .132 -.127 -1.)153 43 -.449 .124 -.118 -1.173 

1n -.49? .119 -.014 -1.223 44 -.419 .113 ·.070 -.942 
11 -~3!'1' .120 .216 -.706 4~ -.381 .077 -.086 -.7!7 
12 ... 34~ .,21 .1115 .... 798 46 -.375 .066 -.131 -.676 
l~ -.30' .1"47 ".1015 -.48~ 47 -.355 .054 -.115 -.651 
lit -.272 .rlte -.062 ... 440 4S ... 370 .051 -.178 -.590 
l~ -.32" .;'72 -.1')51 -.660 49 -.311 .0151 -.218 -.720 N 

H- -.311l] .neo -.071 -,~87 Sn -.319 .053 -.221 -.609 .... ..... 
11 -.3l? • ~67 -.049 -.667 51 -.347 .054 -.171 -.603 
If) -.3n~ .(170 -.097 -.592 52 -.260 .034 -.140 -.389 
lQ -.33p .;'77 -.134 -.744 5'3 -.292 .041 -.150 -.442 
2r. -.311 • tl 73 -.095 -.~49 54 -.327 .062 -.126 -.620 
21 -.2ft'? ,~6e -.('l40 -.!;63 5'5 -.328 .075 -.126 -.762 
22 -.324 .;;63 -.091 -.681 5~ -.292 .061 -.119 -.629 
23 -.349 .;'59 -.152 -.633 57 -.322 .054 -.160 -.753 
ell -.324 .rse -.125 -.595 Sill -.289 ,054 -.138 -.656 
2= ... 31 g .(:51 - .131 -.543 S9 -.245 .053 -.068 -.599 
2~ -.28Q .;;69 .050 ".'569 6" -.292 .048 -.085 -.551 
27 -.7;'4 .155 -.~61 -1.483 61 -.316 .041 -.114 -.!512 
2P -.I'I?" .154 ,906 -,S3~ 6i' -.295 .049 -,139 -.651'\ 
29 .3 ',4 .,56 .e73 -,473 63 -.315 .051 -.12. -.5315 
3::; .:71:\ • '88 .<;4'5 ... 347 ~4 -.210 .016 .06 • -.578 
3, .31' .?,28 1.t'lA -.344 ~= ·.668 .151 -.020 -le203 
3? .294 .'36 .950 -.439 66 -.n31 .125 .535 -.694 
33 .2";:' .~23 1.014 -.427 67 .329 .141 .779 -.373 
34 -.11 ;- .174 .419 -.e~4 69 .452 .166 .983 -.295 



WTNn E~GI~EF.RI~e STuDY OF T~E A~NAISSANCE CENTER 
uNtFO~~ "'PSTREAM ROUGHNESS 

OLlER eUILOl~G 
wI~C CIHECTION J~O 

PRESSURE WEA"- ~tJS "'A-I"'UM ""tl\l~UM PRESSURE MEAN RMS t.',XIMUM ~lNIfL'UM 
TAP f.'RES~IJF<j:: ~~E'c:SLJe::F PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

NU"'~FR C(')EFFICHh T C('lEFFTCIPT COEFFICIENT Cr.EFFICyENT fvu"e~R CI'IEFFICIENT CCEFFICIENT cnEFFIclENT COEFFICIENT 
69 .44e: .193 1."2~ ·.230 10~ .287 .131 .743 -.45Q 
H' .3bl .?Oq 1.16(' -.338 104 .411 .160 .S94 -.393 
71 .22Q .'07 1.073 -.412 10,!! .lt24 .181 .948 -.394 
7" -.3 cP .143 .4p4 -1.058 106 .398 .200 .964 -.364 
7":1 -.34~ • , 2e; .e92 -1.310 107 -0.000 "1'1.000 -0.000 -0.000 
74 -.34; .117 .131 -.e31 10~ .317 .156 .999 -.239 
7r:. -.l3e: .11S .153 -.B97 10e; .416 .163 .947 -.068 
1,. -.3~~ ."C;~ ,(157 -,970 111'1 .221 ,268 ,998 -.677 
77 -.423 ."'86 -.16f,4 -.eS6 111 -.368 .265 .437 -1.545 
1@ -.441 .tlr;7 -.203 -1.007 11::» -.513 .296 .408 -1.644 
1'1 -.37e; ."S6 -.091 -.P82 11~ -.368 .152 .215 -1.128 
/:4;; ".31" .1'71 -.139 -.964 114 -.217 .144 .404 -.891 
E1 -.3r:: Q .;;51 -.134 -.~38 11 !I -.247 .161 ,638 -.779 
~, -.31;4 .;'46 -.127 -.634 1111 -.253 .186 .616 -.793 
a'll -.3.' • ;'41 ... 19f1 -.517 111 -.282 .166 .451 -.893 

IV 
84 -.3r;-- .n3e -.231 -.500 H- -.313 .165 .374 -.933 ..... 

IV 8; -.347 .r3~ -,229 -.513 119 -.324 .141 .3a6 -.a27 
I:;~ -.14~ .;'37 -.222 -.543 Un -.403 .111 .05- -.783 
~7 -.31 Q .r43 -.156 -,495 121 -.474 .098 .006 -.a21 
ee ... 33-' .(147 -.132 -.52n. 122 -.536 .137 -.186 -1.185 
1:19 -.;?qQ .;'58 -,131 -.618 123 -.431 .104 -.105 -.914 
Yro -.;;pq .f\62 -.086 ... 578 124 -.393 .086 ·.070 -.a8a 
9, -.324 .;'52 -.152 -.583 12 !Ii -.365 .069 -.148 -.801 
9? ".2Q~ .';51 -.123 -.503 12l! -.366 .064 -.140 -.729 
9~ -.::?? ef'53 -.14 (i -.565 121 -.~44 .046 -.202 -.665 
94 -.~9~ .r.53 "·13~ -.!35 12Ft -.363 .052 --207 -.728 
'Ie: -.24Q ."52 ".107 -.Slt7 129 -.359 .046 -.218 -.576 
~-. -'~('~ ."51 -·134 -.591 13n ·0.000 -0·000 -0·000 -0.000 
91 -.3?q .(152 -·19!=1 -.651 131 -.338 .040 -·121 -.488 
9£1 ... 311- .tl55 -,13b ... t7) 132 -,304 .056 ·.017 -.627 
9q -,314 ,0515 .. ·149 -.646 133 -.332 ,054 -.128 -.616 

Ion .... 3"e: .(;E:7 -.e5S -.572 134 -.311 .051 -.111 -.515 
lO) -.67. .1:;0 -.161- -1.232 13~ -,336 .018 -.033 -.788 
102 -.!'?::» .120 .ell -.128 136 -.308 .068 -.036 -.142 



wlf\lt) F.~GI~:EF~I~:G 5Tl,JOV OF THE j;/E'NAISSoNCE CENTER 
llNrrCQM lJPSTRE'~M ROIJGHNESS 

Ot..1ER ~utlDl~G 
kINe DIRECTION 350 

PRESSU~E tlEAf\ .. tiS tlAlCI,..UM ,.. IN !t~UM PRESSURE MEAN RMS MAXIMUM MINlj~UM 

TAp H.£SSlIRF. FO"'F.-=Sur::;j: ~RESSUR£ PRESSuRE UP PRESSURE PRESSURE PRESSURE PAESSURF. 
f','LltJAF:R ceEFF Ie TEf-. T Cr:HF TC I'" T c('\fFFICIE~T CCEFFIClt.NT NUMaFR CI"EFFICIENT CCEFFICIENT CeEFFIClEI\T COEFFICIENT 

137 -.3)1 .(\~; -.19!\ -.711 171 -.38e .054 -.22'J -.625 
13~ ... 311 .i\6ti -.154 -.790 172 -.384 .049 ... 221 -.595 
139 -.26(. .;'61 ... r.93 ... e23 11~ -.272 .071 .049 -.512 
14~ .. ,30':; .;'55 .. ,oe~ -.604 174 -,282 .059 -.088 -.499 
14' -.33!; .;'55 .... 1~3 -.631 175 -.332 .066 ... 148 -.134 
14i? -.:!;? ."63 -.15e -.771 17", -.~60 .082 ·.120 -.92!! 
14:" -.:U" • ;'57 -.n9(\ -.54fl 177 -.~35 .011 •• 161 -.663 
144 ·.3~r.; ~1'I71 -.1)49 -.595 178 ... 316 .013 -.134 -.900 
14!; -.59; .,48 ... 022 "1.n19 119 ... 336 .066 -.169 -.141 
) .. -. -.1\1:\ .,32 .551 -.627 let) .101 .091 .589 -.294 
147 .191 .' 36 .852 -.333 un .381 .126 .810 -.202 
14F .281 .'~9 .848 -,293 lSi' .366 .142 .e33 -.065 
14Q .3"9 .11.;(1 .86r. -.e84 183 .250 .200 .846 -.369 
15:: .32" .'78 .e48 ",:313 184 -0.000 -0.000 -0.000 -0.000 
151 .3;~ .173 .el. -.187 U!!= -.510 .229 .174 -1.261 N 

15~ .391:; .,6" .e49 -.172 1S6 -.259 .115 .128 -.193 .". 
(.A 

15~ .23: ."33 .ee3 -.~O9 Ie? -.250 .105 .015 -.161 
154 .... 1 q: _'68 .4~2 ... J '''51 le~ -,220 .098 .281 -.597 
155 -.224 .~67 .711 -1.663 1St; -0.1')00 -0.000 -0.000 -0.000 
15f. ".3 "') .15E! .232 -.946 lC'jn -.186 .089 .272 -.488 
157 -.,;p .'49 .428 -.en8 191 -0.000 -0.000 -0.000 -0.000 
15e .r84 • .,33 .977 -.545 19~ -0.000 ·0.000 -0.000 -0.000 
159 -.I'l!lCi .177 .f41 -.59(\ 19J ".294 .078 .070 -.571 
16~ .... I'ISq .152 .466 -.694 194 -.374 .019 ·.065 -.649 
161 -.14 .' .. 131 .:61 -.586 195 -0.000 ·0.000 -0.000 -0.000 
162 - .. 32'- .;\95 .15~ -.700 lC'jlo -.383 .090 ·.096 -.912 
163 -.52" ."97 ".156 -.e96 1C'j7 .... 444 .075 -.246 -.721 
164 ".fPq .'67 .... lOI -).2S1 life -.508 .092 -.269 -.873 
165 -.556, .132 .n7(; -) .179 199 -,488 .069 ·.299 -.825 
166 ... 494 .. 112 -.134 -1.011 20t) ·.382 .070 •• 139 -.631 
16., -.45i1 .-'93 ... 1:;7 ... P93 201 -,3H' .061 ·.102 -.562 
16e -.44~ .n93 -.111 .... e96 202 -.347 .046 -.169 -.558 
169 -.397 ,078 -.lSl -.706 203 -.330 .072 •• OS4 -.638 
17n -.4('') .(\64 -.21q -.695 204 -.274 .051 -.013 -.484 



wt~D !~GI~E!AING ~TUDV OF THE R!NAISSANCE CENTER 
elTY UPSTAEAtI 

OUTER BUILDING 
wI~C DIRECTION 6 

PRESSURE tiE II 1\. AMS M4XlfolU ... MIt\IMUM PAESSURE MEAN Rt.*S "AXIMUM MINI'''UII' 
TAP f.oJ::ESSI'F'€ PAESSUPJ:' PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUR,. 

NUIIISe:R COEFFICTEI\T COEfFTClf~ T CoEFFICIENT coEFFICIEf!olT NUMf'ER CflEFFTClENT COEFFICIENT cnEFFtcIEf\T COEFFICU:Nl , -.444 .,5 .. .255 -1.169 3111 -.331 .106 .16b -.799 
'i "'.!=l " .136 .249 -1.141 36 ·.~28 .161 -.242 -1.393 
3 -.3'2 .121 .129 -.723 37 -.119 .153 -.224 -1.299 
4 -.2A1 .113 .131 -.759 3e -.441 .147 .045 -.985 
c: ... Sr.it. .105 -.108 -.920 39 -.395 .120 -.017 -.938 
~ .... 5"1 .12C ... 127 -].143 4n .... ~68 .096 -.011 -.e41 
1 -.21t;; .132 .266 -.183 41 -.401 .095 -.128 -.893 
e .... 3"3 .156 .235 -.943 42 ".250 .081 .009 -.722 
q -.46l' .tOO -.129 .... 945 4) ... 1.79 .077 -.049 -.685 

1;; •• 45~ .116 -.114 -t.008 44 -.290 .081 -.037 -.626 
11 .... ,1\9r:: .161 .e67 -.717 4$ -.332 .072 -.110 -,621 
1". ·.14~ .156 .419 -.765 4/! -.~07 .069 .009 -.445 
1, .... 16j:, .it53 .006 •• 439 41 -.251 .061 -.074 -.514 
14 ·.17~ .;'77 .ne4 ".592 4e ·.257 .063 -.071 -.518 
1'5 -.294 • '34 .n20 -1.0e2 49 -.313 .062 -.120 -.5cH 

N 
1~ -.319 .156 .117 -1.088 51\ -.181 .060 -.003 -.442 ...... 
17 -.141 .203 .S44 -.774 51 -.240 .063 -.025 -,492 

.j\>. 

1~ -.111 .,48 .438 -.5sn 52 -.153 .043 -.OOl -.32t; 
19 -.tl1? .H,3 .234 ... e38 !~ -.188 .067 .O~8 -.524 
2; • .371 .'54 .171 -.929 54 -.257 .128 .100 -.813 
21 ·.31~ .140 .lle -1.052 55 ... 254 .142 .214 -.884 
22 ... 46~ .128 ·.023 -1.089 5~ ·.241 .161 .541 -,90S 
23 -.!fl1 .117 -.164 -.911 51 -.323 .143 .169 -le067 
24 ·.54~ .116 -.249 -1.131 5.- ... 349 .12e .011 -.951 
21!1= -.337 .102 .274 -.673 59 -.287 .119 .041 -.967 
26 -.lle .104 .l33 -.473 60 -.340 .113 .099 -.884 
21 -.41e. .221 .350 -1.209 U -.366 .104 .1)19 -.782 
28 .11" .HO .196 -.455 6, -.395 .106 -.111 -.e44 
29 .411; .147 .866 -.129 63 -.326 .095 -.002 -.694 
3~ ·o.co~ -0.(100 ·0.000 -0.000 64 .... 193 .122 .2n9 -.798 
31 -0. ('i't' -0.000 ·0.000 ·0.000 65 -.503 .197 .112 -1.147 
.3'. ·C.f)OO -c.oOO "0.000 -0.000 66 -.n23 .144 .512 -,588 
33 -r.oot'! -0.600 -0.000 -0.000 67 .340 .118 .798 -.063 
34 .1~7 .16(1 .903 -.495 6~ .424 .132 .91$6 ,001 



wJ~n F.~GINEE~ING ~TUOV OF THE RENAISSANCE CENTER 
dTY UPSTRfA ... 

t'lLJTEJol BUII.CINe:; 
w INC 0 I~ECTIO~ 6 

PRESSURE r;EAN R"S MA)C IfoIUM ~ItdMUM P~ES~URE MEAN RMS .. AXIMUM "INr~U~ 
TAP FFCESSIJFCF. FRESSUPE PRESSURE pqESSURE Tap PRESSURE PRESSURE PRESSURE PRESSURF 

NU ... aI:R COEFFICTEI\T CCEFFTCIE't.T CoEFFICIENT COEFFICIEI\T NUto1eER CnEFFTCIENT CCEFFICIENT CnEFFIClEIliT COEFFICIENT 
6q .47A .,44 .C;47 .056 10~ .226 .094 .712 -.222 
1-;' .41~ .151 1.166 .031 104 .303 .104 .646 -.123 
7, .524 .157 1.253 .009 1015 .357 .118 .714 -.077 
7, -.639 .'93 .793 -1.850 10~ .372 .134 .881 -.046 
1~ .... 436 .~70 .'504 -1.559 10'7 .475 .138 .962 .033 
74 -.elF' .t'on .501 -1.n87 lOP .424 .134 1.029 .048 
lr::: -.26~ .155 .293 -.941 1(19 .397 .134 .934 -.146 
76 -.319 .124 .291 -.844 11n .390 .155 1.025 -.090 
17 -.46C; .128 .fll1 -1.023 111 .099 .174) .639 -.757 
7e -.,,!46 .,63 .006 -1.174 112 -.303 .283 .439 -1.442 
19 ".35·' .138 .009 "1.(168 11; -.240 .165 .180 -1.026 e;; -.316 .l2n .018 -.963 114 -.n88 .144 .301 -.e84 
e, -.344 .;\95 -.n43 -1.039 11!; -.179 .188 .446 ale 169 
82 -.211 .i'82 .066 -.e02 116 -.086 .191 .UI -.894 
83 -.269 .;'67 -.094 -.634 11'7 -.211 .13S .:312 -1.1SS tv 

84 ".261 .n59 -.013 -.1540 1111 -.100 .120 .529 -.733 -.,J 
VI 

815 -.316 .;'\52 -.130 -.525 119 ".184 ,109 .311 -.629 
e~ -.186 ,"49 -.019 ... 391 120 -.?53 .098 .189 -.706 
81 ... 117 .i\63 .161 -.C;16 121 -.415 .108 .061 -.ee7 
88 -.199 .';84 .061 ·.~54 122 -,389 .1'+9 .015 -.937 
89 -.21'1n .122 .19C; -.823 12~ -.366 .114 -.062 -.898 
9;; -.2"3 .130 .149 -.867 124 -.303 .097 -.023 -.700 
91 -.246 • US .~60 ·.e59 12C; 
9? -.22" .114 .'319 -.666 12-. -.2015 .1')"6 .OS1 -.628 
9~ 127 -.259 .071') -.068 -.605 

"4 -.31@ .132 .173 .... 920 128 -.260 .071 -.060 -.620 
9r::: -.247 • ,26 .)43 -.973 129 -.312 .065 - .14- -.615 
9-. -.3"4 .111 .138 -.920 13" -.175 .049 -.049 -.425 
97 -.321 .111 -.n43 -.838 131 -.233 .05? -.020 -.S09 
9E1 -.3~1 .113 -.094 -.e19 132 -0.(100 -n.OOo -0.000 -0.000 
99 -.2~' .098 -.013 -.710 13~ -0.000 -0.000 -0.000 -0.000 

100 -.231 .11e .n79 ... e67 134 -0.000 -0.000 -0.000 -0.000 
101 .... 48t- .182 .030 -1.287 13'5 -0.000 -0,000 -0.000 -0.000 
102 ·.{l9~ .)26 .451 -.537 13" -0.000 -().OOO -0.000 -0.000 



wINO ~NGINEERING STUOV OF THE R~NAISSANCE CENTER 
rlTv UPSTREA,., 

nl.TEQ ~UII..OING 
w INC DIRECTION 6 

PRESSURE "fAN R~S filA)( tMUM MI"YMUM PRESsURE MEAN RMS MAXIMUM "INI"UM 
TAr:» fRESSURE PRESSliAE PctEt;SURF PRESSURE TAP PRESSUFIE PRESSURE PRESSURE PfCESSUR' 

NUMBER ceEFFICTE"T COEFFtCtEt.'T cnEFFlctENT COEFFICIENT NUMSFR CnEFFICIENT CCEFFtCIENT COEFFICIEt.iT COEFFICIENT 
137 -.24? .;21f. .~39 -.998 171 -.292 .060 ·.12~ -.621 
138 -.27;' .117 .131 -.S58 172 -.175 .055 -.003 -.472 
139 -.199 .114 .!76 -.764 171 -.096 .049 .077 -.294 
lifo; -.251 .l06 ."85 -.P12 174 -.059 .050 .099 -.30e 
1'+1 ·.27~ .102 -.008 -.748 17 I! -.110 .070 .010 -.e16 
142 -.3,01 .104 -."5R •• @33 1711 -.150 .071 .n41 -.509 
14t3 ... 23::; .';88 -.019 -.625 171 -.124 .n94 .301 -.542 
144 -.23S:; .107 .099 -.fSS l7P -.188 .090 .143 -.682 
145 .... 446 .162 .003 -.C;84t 179 -.233 .091 •• 018 -.103 
14E- -.162 .115 .!21 ... 564 leO .039 .051 .250 -.22~ 
147 .131 .,,77 .542 -.204 181 .326 .018 .603 .110 
14e .213 .n17 .502 -.098 te~ .325 .080 .653 .089 
149 .261 ."88 .565 -.059 te~ .265 _1)89 .6nS -.058 
15~ .279 .097 .!03 -.049 le4 .091 .091 .404 -.206 
151 .381 .t04 .790 .044 leI! -.187 .134 .182 -.745 N 

152 .314 .101 .129 .n21 le6 -0.000 -0.000 -0.000 -0.000 -...J 
(3\ 

153 .292 .U8 .739 -.082 181 -.059 .014 .129 -.450 
154 .f\@5 .t38 .U4 -.533 181' -.n63 .076 .195 -.450 
155 -.232 .198 .410 -\.065 189 .('140 .084 .439 .... 212 
156 -.162 .115 .132 -.993 19" -.n44 .068 .26'+ -.299 
157 -.11'; .109 .198 ·.e47 191 .058 .046 .246 -.119 
15e -.fl91 .135 .401 -.166 19~ -.,,23 .041 .133 -.262 
159 -.133 .110 .281 -.128 193 -.161 .046 .003 -.312 
16; -.f'l~ .~81 .'324 -.421 194 -.182 .060 •• 010 -.495 
161 -.13P .~63 .19n -.471 1915 -.214 .079 -.032 ... 533 
162 -·215 .060 .009 -.559 19~ -.148 .068 .049 -.489 
16~ 197 -.168 .061 .011 -.477 
164 -.383 .tl2 -.lla -.815 198 -.181 .064 .001 -.505 
165 -.34) .~93 -.oes .... 762 199 -.301 .059 -.122 -.560 
166 -.271 .n82 -.(143 -.6IH 200 -.134 .051 .009 -.369 
161 -.31) .~79 -.101 -.~61 201 -.1('5 .tl54 .022 ·.361 
168 -.213 .[\16 .006 -.583 202 -.178 .059 ... 025 -.421 
169 -.242 .n64 •• 062 -.592 201 -.121 .050 .006 -.331 
11~ ·.23~ .;'63 -.063 -.488 204 -.116 .046 .039 -.271 



WI~O ENGINEEPING STUOV OF TME R~NAISSANCE CENTER 
r.ITV UPSTREAftI, 

OLTE~ ~UILOINe 
wI~C OtRECTION 16 

j.')RESSORE "EAN RUS ~A)C t~IJM t#yt-.lMUM PRESSURE MEAN RMS ~AXIMUM M1tdt#O~ 

TAP ftj:;ESSIJRE PI1E~SUPe: PRESSURE' PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSORF 
NUt#SFR CCEFFICTEf\T COEFFICIE~'T COEFFICIENT COEFFICIENT NUM~FR CnEFFICIENT COEFFICIENT COEFFICIEI\T COEfFICIENT 

'! -.3'55 .,47 .17_ •• 851 J! .... ?54 .099 .232 -.605 
~ .... 40;? .128 .144 -.881 36 -.754 .145 -.221 -1.233 
? -.211 .123 .268 ... 768 31 -.589 .134 ·.113 -1.067 
4 .... 21lS .1111 .134 ... 716 3@ -.384 .128 .032 -.901 
5 -.436 .111 "'''73 -.Q25 39 -.298 .095 -.019 -.786 
f- -.41;;' .111 .... 1)11 -.926 4" -.279 .069 .03'" .... 645 
1 ... 2"~ • '45 .213 ·.16'5 41 -.265 .069 .031 -.566 
8 -.2'1 .1!S3 .274 -.@05 4? -.199 .063 .046 -.525 
9 -.311 .n94 ".051 ... 822 43 -.196 .058 .043 -.500 

H .... 36" .n98 .... 031 -.@25 44 -.208 .061 ... 008 -.454 
1] .r3P .164 .575 -.524 4C:; -.198 .056 .001 -.462 
12 -.031 .148 .H3 ".55(1 41- -.156 .053 .015 -.377 
13 .... 15!; .1'148 -.004 -.395 41 -.171 .052 ·.022 -.437 
14 .... 1152 .069 ·022 -.f;53 4fl .... 189 .053 ·.014 -.429 
l~ -.281 .118 -.013 -.S96 4q -.189 .053 ·.Olb -.424 tv 

It- -.461 .157 -.104 -1.101 Sf' -.145 .051 .021 -.314 'l 
'l 

17 .O9l" .169 .71(\ -.682 51 -,172 .051 -.006 -.384 
1A .l!\(t, .132 .521 -.372 52 -.129 .048 .034 -.410 
Ie; -,!"3c .159 .409 ... 862 53 -.195 .019 .009 -.645 
2(1 -.156 .161 .~38 -.854- 54 -.291 .134 .03" -1.U8 
2, -.224 .177 .219 ·.848 55 -.324 .152 .209 -1.060 
2tt -.4'HI .,61 .159 -.966 5~ -.093 .215 .665 -.812 
23 -.548 .135 -.050 -1.196 $7 -.226 .188 .411 -.981 
24 .... 64~ .130 -.266 -1.189 5$:1 -.279 .111 .198 -1.133 
21: -.26- .114 .?31 .... 661 Sq -.265 .151 .200 -.895 
2e. .o2e; .110 .448 -.355 66 -.369 .137 .068 -1.096 
21 ... 11;:' .202 .561 -.977 61 -.434 .114 -.051 -.957 
2P .33" .179 1.012 -.218 62 -.1501 .113 ·.151 -1.046 
2Q .54; .172 1.065 -.008 63 -.340 .096 .022 -.729 
3;- .54A .]63 1.n18 -.011 64 -.069 .114 .410 -,549 
31 .!l6~ .,64 1.n44 .('34 6C; -.241 .191 ,452 -.850 
32 .51.Cii .159 1.003 -.039 66 .165 .157 .787 -.326 
33 .51 ~ .163 1.059 -.019 67 .423 .131 .93b .052 
34 .(,4$1 .,66 .588 -.635 6P .452 .142 .946 .062 



WT~O F.NGINEERING STvOV OF THE RfNAISSANCE CENTER 
CITy UPSTREAtI 

OUTER aUILOING 
wINe OIRECTION 16 

PRESSURE "ElfIo! R~S MAX tMUM Mtl\IMUM PRESSURE MEAN RMS fiI.XIMUM MINIftUft 
TAP fAESSURE PRE!I;SliAE PRESSURE PRESSURE TAP PRESSURE PRESSURE PAESSUAE PRESSUR' 

"'UMBER CoEFFICrEI\T COEFFTCIE",T cnEFFICIENT COEFFICIENT NUfteeR CnEFFTCIENT CCEFFICIENT COEFFIClel\T COEFFICIENT 
6q .47/\ .,45 .9~1 .OB4 10~ .275 .113 .701 -.013 
7;' .427 .141 .eao 0.000 104 .319 .115 .796 .020 
71 .42 ; .145 .ee3 •• (la5 101llj .351 .120 .e18 .027 
1, -.6'33 .,37 .... 264 -1.250 lOt- .360 .124 .a09 .013 
7! -.49@ .131 -.110 -1.129 107 .459 ,125 .a81 .149 
74 -.34~ .,32 .072 -.eee lOP .398 .116 .801 .079 
7c: -.2~' .118 .151 -.754 10ea .399 .115 ,838 .026 
7~ -.25~ .;;94 .1)75 -,651 110 .377 .134 .805 -.086 
77 -.247 .~a4 .107 -.667 111 .072 ,191 .685 -.749 
18 -.17fL .n75 .098 -.516 112 -.493 .227 .511 -1.223 
19 -.189 .n72 .032 -.538 11:3 -.373 .146 .181 -1,137 
8;; -.2"7 .n11 -.014 ... 648 114 -.249 .143 .336 -.825 
8' -.197 .~54 -.n5l+ -.500 11~ -.276 .165 .439 -.856 
82 -.14) .~46 ".013 -.363 lU -.227 .240 ,621 -1.031 
a:J -.168 .~39 .001 -.336 1\'7 -.198 .181 .526 -1.051 

N 
84 lU -.133 .142 .411 -.954 ..... 
e~ -.181 .n37 -.052 -.329 119 ·.186 .108 .248 -.573 00 

e~ -.121- .n38 .1')12 -.309 Un -.227 .090 .164 -.645 
81 -.167 .ft48 .... n24 ·.512 121 -.280 .094 .042 -.897 
8e -.2t'7 .n82 .034 -.~37 122 -.241 .108 .004 -1.019 
89 -.227 .122 .068 -.899 123 -.230 .090 .003 -.695 
9; -.2'3A .131 .107 .... 839 124 -.216 .078 .016 -.596 
91 -.168 .161 .605 -.698 12c; ·.199 .067 ·.002 -.636 
9' -.1'3:: .132 .:!24 -.565 12" -.139 .n6'3 .029 -.562 
93 ".22~ .,54 .1@5 -1.088 127 -.172 .048 ·.038 -.492 
94 -.(I~R .138 .092 -.e95 12e -.184 .049 ·.064 -.497 
9! -.237 .,32 ·123 -.951 129 -.178 .043 ·.062 -.444 
9-. -.32;' .113 .n36 -.844 13(\ -.116 .029 •• 026 -.256 
97 -.374 .105 ... 1'146 -.93l) 131 -.148 .041 .029 -.357 
9p ".43~ .112 -.(,)86 -1.026 132 -o.noo -1'1.000 -0.000 -0.000 
99 .... 2ql .fl90 .(144 -.656 13, -0.000 -0.000 -0.000 -0.000 

100 -.13A .102 .201 ".555 134 -0.000 -1'1.000 -0.000 -0.000 
101 -.31<\ .176 .236 -.964 13«; -0.1'100 -0.000 -0.000 -0.000 
102 .021, .138 .547 -.418 136 -0.000 -0.000 -0.000 -0.000 



WI~O ENGINEERING STUOY OF TME RENAISSANCE CENTER 
~lTY UPSTREA.., 

O~TER aUIL.OI~G 
wI~C DIRECTION 16 

PRESSURE IIEAN RIIS MAX Ift1UM MINIMUM PRESSUpE Mf'AN RMS ,..AXIMUM "INItlU'" 
TAP I"r:ESSURE FFiE!SU~E PRESSURE PRESSURE UP PRESSURE PRESSURE PRESSURE PRESSURF 

NUft1~FR CCEFFICTE~T cnEFFTCIFt..T COEFFICIENT COEFFICIENT NUft1eFR C"EFFTCIENT COEFFICIENT COEFFICIENT COEffICIENT 
131 -.192 .ll5 .150 -.896 171 -0.000 ·0.000 -0.000 -0.000 
138 -.221 .106 .083 -.175 17~ -0.000 -0.000 -0.000 -0.000 
139 17~ -.101 .041 .088 -.216 
14~ -.253 .,06 ·111 -.818 114 -.071 .055 .tn3 -.312 
14) -.294 .103 -.1\43 -.930 175 -.132 .061 .071 -.435 
14? -.33R .108 ·.091 -1.015 17~ -.162 .075 .012 -.512 
14-, -.232 .nS6 .tn4 -.585 111 .... 100 .084 .232 -.566 
144 -.183 .~98 .105 ... 615 17e .... 146 .oso .108 -.558 
1'+15 -.34, .,59 .112 ... 984 179 -.213 .088 .06. -.641 
146 -.099 .120 .!90 -.519 leO .04S .060 .381 -.125 
t41 .14S .IISl .Sl1 -.131 lel .309 .069 .622 .132 
14P .2n~ .n81 .~7s .006 Ie, .325 .079 .653 .135 
1'+9 .234 .il83 .~60 .n33 te~ .264 .084 .635 .052 
lSii .242 .il87 .607 .021 184 .t04 .108 .484 -.353 
151 .34n .;;92 .123 .1l5 US -.228 .143 .174 -.747 N 

152 .311 .it8n .~37 .()93 186 -0.000 -0.000 -0.000 -0.000 
..... 
U) 

153 .286 .n96 .!8C\ -.085 1e1 -.121 .092 .164 -.542 
154 ~ leP -.118 .084 .178 -.52c; 
155 -.314 .179 .295 -1.127 lee; .032 .108 .584 -.424 
15~ -.289 .134 .093 ... 866 190 .052 .068 .312 -.333 
151 -.24~ .122 .253 -.721 191 .059 .044 .221 -.259 
lSP -.143 .154 .399 -.841 192 -.fl32 .037 .099 -.27S 
159 -.1"76 .143 .39 .. ·.e09 193 -.115 .043 .071 -.297 
161" .ole; .'03 .~87 -.513 194 -.202 .057 •• 050 -.481 
161 -."43 .072 .195 -.394 19C5 -.179 .072 .002 -.482 
162 -.134 .,,59 .078 -.427 196 -.126 .066 .044 -.450 
16) ... 222 .~73 .117 ... 531 197 -.154 .060 .025 -.400 
164 -.231 .1\94 -.002 -.101 198 -.168 .062 -.002 -.453 
165 -.lf1,7 .';56 -.012 ... 409 199 -.181 .060 ·.002 -.456 
166 -.IA2 .';53 -.n28 ... 401 200 ·.134 .059 .o~s -.400 
161 ·.1~9 .';46 .~19 -.387 201 -.101 .057 .114 -.356 
16~ -.lt3 .1\42 .062 .... 387 20? -.116 .054 .024 -.451 
16q -rt.onn -0.000 -n.ooo -0.000 20' -.114 .0415 .039 -.351 
17;; -".001'1 -a.nOO -n.ooo "0.000 204 -.121 .042 .054 -.287 



WIND £~GINE!RI~G STUDY OF THE R~N.tSSANCE CENTER 
CITY UPSTREAM 

OuTER RUIL-DING 
wlNC DIRECTION ~6 

PRESSURE .,EAr.. R~S MAXIMU", MIt.IMUM PRESSUpE MEAN RMS MAXIMUM MINt~UM 
TAp F-cESSURE PREC;SURE PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUR, 

r-.Ufol~FR COEFFIC'TEI'\T COEFF TC IEt-,T CnEFFICIENT CoE,FICIE ... , NUMBER CI'IEFFICIENT CCE,FICIENT CnEFFICIE"'T COEFFICIENT , -.2A4 .134 .173 -.eS3 3!l -.273 .087 .12. ...62S 
2 -.33, .122 .238 -.715 36 ·.~85 .115 -.344 -1.130 
'If -.164 .120 .189 -.634 37 -.'579 .112 -.233 -1.rH8 
4 -.1&;;' .090 .219 -.609 34 -.342 .119 .011 -.75ft 
~ -.381 .113 -.tl31 -.906 39 -.266 .103 .059 -.674 ,. -.349 .101 -.tllS -.S54 4" -.251 .064 -.051 -.573 
7 -.11 'J .,31 .39f; -.668 41 -.271 .010 .050 -.553 
e -.14, .137 .390 -.609 4t' -.186 .071 -.020 -.671 
9 -.341 .;-96 .012 -1.09] 43 -.195 .061 -.023 -.555 

l~ .... 33,; .~84 ·.011 -1,026 44 -.200 .056 -.033 -.475 
11 .(\6n .155 .549 ... 472 4S -,215 ,049 -.062 -.455 
l? .Aflf. ,149 ,491 -,451 46 -.132 .044 .021 -.294 
1:- -.174 .n42 -.(1]9 ·.38n 47 -.173 .040 -.040 -.331 
14 -.165 ,~5e .005 -.501 48 -.184 .040 -,048 -.343 
l~ -.299 .112 ",0:31 -.798 49 -.208 .041 -.073 -.372 IV 

l~ -.51'12 .151 ·.1'82 -1.078 5t1 -.130 .040 .002 -.274 00 
0 

17 .157 .,44 .fH5 -.433 51 -.169 .040 -.007 -.344 
Ip .2"9 .1lS .flO -.301 S;" -.135 .039 ... 016 -.429 
lQ .119 .1l n .444 -.437 5~ -.198 .060 -.043 .... 541 
2;' .c'31 .104 .3l0 .... !S59 54 -.307 .120 -.024 -.920 
21 -.1"42 .121 .259 -.647 55 -.408 .141 .144 -1.017 
22 -.lRS .139 .203 -,e44 5" .~56 .166 .663 -.129 
23 -.413 .156 • HI} ·1.~81 57 -0.000 .139 .334 -.672 
24 -.587 .136 -.112 -1.137 !5P -.n69 .138 .289 -.681 
lrt:. -.124 .133 .647 ·.592 sa -.1194 .147 .256 -.804 
26 .182 .122 .641 •• 254 61'1 -.217 .148 .184 -.144 
27 • '44 .194 .903 -.~18 61 -.321 .131 .114 -.836 
26:! .47~ .,77 1.119 ·.173 62 -.454 .128 .001 -1.029 
29 .577 .167 1.121 .08" 6~ -.233 .119 .294 -.627 
3:: .5~" .16e 1.1'131 .043 64 .1'192 .123 .562 -.l26 
3, .579 .un 1."82 .1'196 65 .1'141'1 .189 .670 -.701 
3~ .487 .,53 .C;1() -.033 66 .337 .166 .865 -.149 
33 .394 .,52 .<;08 -.195 67 .492 .152 1.049 .102 
34 -.\66 .,8t .499 -1.155 6e .490 .151 Ie OS3 .081 



WI~O ENGINEEPYNG ~TuOY OF THE PENAISSANCE CENTER 
C lTY l..'PSTREAM 

Ot.;TER 8UIL.OI~G 
wINe DIAECllON ~6 

PRES5UAE tilE A", R"S ~A)(IMUM MIPt.IMUM PREssURE MEAN RMS MAXIMUM fit IN tfllUM 
TAP FJ;jESSUPf: PRESSURE PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURP: 

NUMbE'R coEFFlctEf\T COEFFTCIENT cnEFFICIENT COEFFICIE~T NUMBER Cf'EFFICIENT CeEFF!C!EN' COEFFI('IEf\, COEFFICIENT 
6q .4~~ .'41 1.n36 .005 103 .344 .122 .881 .006 
7;" .386 .137 .S14 -.047 104 .361 • 124 .99 • .081 
71 .3:'11 .14S .e40 -.121 10c; .383 .125 1.021 ."81 
1, -.53E- .122 -.247 -1.063 106 .369 .123 .929 .055 
7'3 -.46/:1 .113 -.152 -1.t'S4 101 .450 .120 .931 .150 
7. ....31~ .lll .009 -.781 10e .417 .119 .939 .088 
71:: -.311 .119 .033 -.162 1n9 .382 .ll8 .8t;9 .008 
7f! .... 276 .106 .187 -.761 lUI .346 .138 .818 -.084 
77 -.27:- .;;98 .123 ·.718 111 -.114 .216 .416 -.915 
7e -.112 .,;as .098 -.50S 11~ -.632 .204 -.163 -1.494 
7q -.189 .;'78 .n51 -.112 113 -.449 • ll4 -.01 • -1.117 
8;; -.21'1'; .n73 .n02 -.1!41 114 -.338 .113 .051 -.853 
dl -.213 .,,51 -.047 -.452 111:: -,360 .114 .184 -.876 
a, -.131 .;'41 .n25 ... 328 116 -.354 .172 .511 -.86n 
8~ ·.16~ .;;38 -.047 -.337 117 -.332 .149 .197 -.934 tv 

84 -.177 .n35 -.063 ... 317 lU -.226 .126 .250 -.716 
()O .... 

85 -.2n' • n34 -.076 -.349 llq -.249 .093 .017 -.694 
a" -.12£1 .;'32 -.n32 -.268 121\ -.258 .078 -.002 -.606 
87 -.17fa .;;44 -.1J24 -.447 121 -.289 .080 -.050 -.714 
a8 -.216 .069 -.035 -.590 122 -.198 .082 -.001 -.660 
89 -.23£1 .100 .034 ·.752 123 -.213 .067 -.036 -.654 
9n -.29P, .ll1 ·.rll5 -.et6 124 -.218 .059 -.060 -.4e1 
91 -.r:37 .127 .395 -.1!45 12c; -.223 .047 -.085 -.478 
92 .1\11 .115 .~64 -.511) 12~ -.137 .040 •• 021 -.333 
9~ ... ;;~c; .133 .286 -.714 121 -.166 .030 -.083 -.28n 
94 -.12'3 .130 .203 ... 766 128 -.116 .032 -.n67 -.294 
9'5 -.'22 .135 .237 -.917 12C) -.195 .032 -.070 -.309 
96 -.2"1 .123 .243 -.765 130 -.114 .024 -.043 -.198 
91 -.289 .115 .168 -.e05 131 -.155 .037 -.054 -.291 
ge -.394 .llS -.021 -.913 13~ -o.noo -n.ooo -0.000 -0.000 
9<; -.2nl .105 .614 -.614 133 -0.000 -0.000 -0.000 -0.000 

100 -.~19 .103 .344 .... 436 134 -0.000 -0.000 -0.000 -0.000 
101 -.lOft .171 .417 -.731 135 "0.000 -0.000 -0.000 -0.000 
102 .16'5 .141 .777 -.307 136 -0.000 ·0.000 -0.000 -0.000 



WIhn E~GINEERI~G ~TUOY OF THE RFNAISSANCE CENTER 
CITy uPSTREAM 

n~TFR RUIL.OlhG 
.11'10 OIREC1'IOh 26 

pRF.SSUf.CE flE'4" R~S MA)(tMUM MI"I ... UM PRESSURE M~AN AMS "'AXIMUM "INIflUM 
TAp F"ESSUICF Pf,lf:C;SUPE PRESSUQF PRESSUR~ TAP PRESSURE PRESSURE PRESSURE PHESSURF 

"U~~FR CnEFFICTH 1 COEFF TelF.t.· T CnEFFICIENT cOEFFlcrE .. T NU"'9F.R CnEFFICIENT COEFFICIENT cnEFFICIEfliT COEFFICIENT 
137 - .1·,g • , 10 .199 -.1:45 171 -.tB8 .03!; -.0153 -.303 
13$3 -.151 .1015 .1157 -.~26 112 -.100 .034 .008 -.244 
139 -.119 .102 .192 -.627 11:1 -.103 .052 .054 -.347 
h~ -.1~4 .~8e .092 -.~36 174 -.OBS .070 .126 -.456 
141 -.234 .nB4 .1l62 -.726 1715 -.150 .080 .052 -.636 
lit? ... 3'"'1} .1'90 -.054 -.763 17fo -.171 .074 .n26 -.577 
14~ -.1"9 .-'78 .177 -.469 177 -.n52 .071 .230 ... 409 
1 .. 4 -."77 .~87 .237 -.477 I1p -.075 .076 .14ft -.388 
14S •• 16~ .141 .272 -.734 179 -.146 .079 .116 -.Slc; 
14f. ."34 .119 .5SJ -.38ft IeI' .110 .066 •• 87 -.115 
147 .221 .;;89 .~SO -.008 leI .'320 .066 .686 .142 
14p .232 .0130 .5714 .040 Ie? .~19 .079 .5A6 .12C; 
149 .2c;1:; .";82 .577 .042 tel .242 .OB1 .527 -.133 
15~ .25;; ."83 .515 .050 184 • 015 .139 .3c; • -.681 
\51 .333 .1;85 .752 .127 lee; -.387 .168 .045 "1.294 N 

IS? .29; .net .~43 -.027 186 -0.000 -0.000 -0.000 -0.000 00 
N 

)51 .242 .106 .e12 -.(197 te7 -.230 .109 .061 -.903 
154 -.131 .t'l3 .~48 -.9"3 lee -.20B .095 .25· -.562 
15S -.49C; .118 -.058 -1.296 189 .n26 .115 .499 -.329 
15~ -.347 .132 -.035 -1.003 194) .053 .068 .283 -.254 
157 -.3f1~ .t04 -.007 -.754 191 .044 .044 .241 -.12S 
15P -.27A .130 .l48 -.867 192 -.nSl .n38 .160 -.203 
15<; -.23C; .'40 -"H -.860 19~ -.119 .039 .00f> -.219 
16;; -.n$!' .116 .266 -.666 194 -.235 .056 -.036 -.435 
161 ".1"''1 .i'Se .248 -.454 1915 -.234 .080 -.056 -.641 
16i? ... 153 .062 .077 -.366 Ie;" -.175 .012 .011 -.451 
16~ -.231 _"65 .016 -.468 197 -.192 .061 -.025 -.436 
164 -.22" .072 •• ;'16 -.523 198 -.200 .061 -.041 -.435 
16~ ... 2'~A .n64 .n34 -.551 199 -.204 .055 -.OS9 -.404 
166 -.18'1 .~57 ."15 -.438 2no -.164 .n55 -.007 -.385 
161 -.1qQ .~53 -.003 -.464 201 -.124 .053 .041 -.323 
16~ ... 124 .~48 .049 -.387 202 -.089 .049 .078 -.256 
16<; -.If,A .ii45 .... 040 -.454 20) -.U6 .041 .055 -.319 
Un -.ll$! .(41) -.048 -.30e 20. -.120 .039 .065 -.27" 



WINO ENGJNE~~tNG STUDY OF TM~ RFNAISSANCE CENTER 
CITV lJPSTREAM 

O\,;TF.q Aull.DING 
wINe DIRECTION ~6 

PRESSURE to'EA~ RtiS MAlet-MUM Ml"IMUM PREssURE MEAN RMS ftlAxtMUM MINIto'Ufti 
TAP JORESSIJRE PRE«;SURE PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

NUM~FR coEFFICTE"T coEFFTCIF.~T coEFFICIENT COEFFICIENT NUM8F.R Ct"'EFFTCIENT CCEFFICIENT COEFFIclEJo.iT COEFFICIENT , ".22Fo .127 .278 -.761 3c; -.332 .094 -.077 -.789 
j) -.289 .125 .238 -.773 36 -.634 .123 -.263 -1.259 
3 -.12P .107 .231 -.560 37 -.559 .117 -.201 -1.110 
4 -.12P • n81 .161 -.437 38 -.357 .131 .175 -.775 
~ -.33" .113 .162 -1.026 39 -.247 .114 .186 -,730 ,. ... '3'" .n91 •• nS3 -.641 4" -.24~ .072 -.023 -.569 ., -.03" ."97 .295 -.1549 4' -.268 .092 .128 -.726 
e -.!'I7t:; .J04 .248 -.465 4t' -,240 .086 -.021 -.802 
9 -.297 .108 .084 •• 818 4~ -.250 .081 .029 -.657 

Iii -.286 .,,74 -.t'27 -.555 44 -.244 .072 .021 -.593 
11 -."34 .'41 .440 -.463 41; -.245 .056 -.061 -.525 
12 .fl3i' .122 .522 -.J69 46 -.156 .047 .008 -.309 
1~ -.19" .,,43 -."57 -.377 47 -.193 .040 -.031 -.328 
14 -.176 .n5a -.004 -.487 48 -.203 .038 -.067 -.347 
Ie; -.299 .,,91 -.043 -.736 49 -.22a .039 -.105 -.368 N 

16 -.4(115 .154 -.114 -1.079 5n -.152 .037 -.021 -.27!; 00 
(A 

17 .21!1 .110 .590 •• 461 51 -.201 .043 -.079 -.381 
IP .3n) .109 .~6S -.052 5~ ... 143 .043 .026 -.315 
lq .214 .~8e .513 -.104 5~ -.209 .061 .013 -.535 
2;:. .12R .ri13 .451 -.209 54 -.307 .109 .012 -1.066 
21 .135 .;;71 .415 -.231 55 -.438 .143 -.093 -1.074 
22 .!\1~ .,,96 .316 -.561 56 .127 .105 .516 -.29S 
23 •• 17A .163 .273 •• 803 57 .130 .085 .513 -.250 
24 ... 43f- .181 .166 -1.021 5~ .1')69 .083 .393 -.416 
21; .1 "Ii .142 .74ft .... 463 59 .090 .092 .377 -.457 
2~ .351 .1.42 .e48 ... 095 60 -,021 .107 .277 -.502 
27 .4('1 .196 1.014 -.317 61 -.133 .124 .220 -.588 
2P .55~ .168 1.157 .007 6~ -.315 .136 .14'J -.887 
29 .623 .156 1.063 .114 63 -.016 .136 .592 -.428 
3" .S41 .147 1.e55 .109 64 .230 .133 .1337 -.177 
3, .49R .139 .931 .t'l33 6-; .244 .185 .919 -.448 
3? .37~ .126 .838 -.046 6" .409 .157 1.032 -.104 
33 .256 .1)4 .921 -.184 67 .519 .143 1.031 .llS 
34 -.34;; .181 .270 -.953 6A .453 .13S .9~0 .018 



WINn E~GINEER!NG ,rUDY OF THE ~ENAISSANCE CENTER 
cnv UPSTREAM 

~t..rE~ AlJIl.DII'IIG 
wIt-tC nI"EeTlON 36 

PRESSURE .,EAN RttlS MAX IMUM MI~ Y"UM PRESC;UpE MEAN RMS ftlAXIMUM MINIMU., 
TAP f"a;ESSURE PRE~St..f!lE PPESSURE fo)PESStJRE TAP PRESSURE PRESSURE PRESSURE PflESSURF 

NUMHER CnEFFICTEI\T COEFFTCIENT CoEFFICIENT COEFFICIENT NUMBER CoEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
6ca .411 .129 .e9f1 .068 10~ .:H6 .ll5 .eS6 .060 
1;' .27~ .120 .77('1 -.096 104 .358 .J07 .795 .092 
11 .15~ .,40 .~6S -.372 10C:; .357 .109 .772 .097 
7~ ·.47e; .1()5 -.179 -.894 1(\-. .333 .108 .735 .018 
73 • ••• 2 .101 -.ne -.827 107 •• 21 .106 .799 .069 
74 -.3?1 • 10e .039 -.792 10~ .387 .ll • .e28 .084 
7-; -.3~9 .115 .12CJ -.eoo 109 .418 .137 .991 .037 
1Et ... ?9~ .118 .(199 -.823 114) .293 .145 .798 -.258 
17 -.2A. .U7 .131 ... 913 111 -.297 .242 .384 -1.S20 
7El -.IAl .1"99 .113 -.604 112 -.684 .223 -.189 -1.606 
lq -.2'" .183 .08S -.519 113 -.481 .138 -.096 -1.140 
8;'; -.2~1 .n81 .ns3 -.751 114 ... 373 .114 -.016 -.806 
81 -.22A ."61 ... 1'139 -.561 lle; -.3(1) .113 .039 -.929 
87 -. t4) .~49 -025 -.435 116 -.375 .155 .183 -1.051 
ttJ -.lEn .n40 ·,062 -.341 117 -.'(1) .129 .039 -.987 
e4 -.181 .il37 -.n61 -.338 11e -.257 .111 .013 -.802 N 

00 

8!? ... 21~ .;\36 -.1110 -.365 119 -.291 .100 0.000 -.657 4:0-

B~ -.13,!; .n35 -.OOC) -.282 12C' -.283 .094 .006 -.712 
a1 .... 16'7 .(\40 -.043 -,3311 121 -.297 .093 .022 -,730 
ae ... 2n}! .('60 -.02CJ -.4S4 122 -.206 .089 .O4~ -.699 
BC) -.243 .105 -.003 -.949 123 .... 217 .074 -.014 -.519 
9(; -.33A .12S -.(\03 -1.11e 124 -.229 .072 ·.001 -.S5e 
91 ,r?5 .~C)2 .502 •• 300 12! -.229 .055 -.062 -.472 
9;.t .l n 1 .n83 .452 -.233 126 ".139 .045 -.005 -.312 
9~ ,n53 .nel .~51 -.471 127 -.176 .038 -.052 -.290 
94 • (U!4 .,,77 .230 -.394 1213 -.181 .038 ·.046 -.301 
'Ie: ."33 .;;86 .283 -.351'1 12C1 -.201 .038 ·.oe8 -.362 
9F- -.n59 .'00 .194 -.524 13n -.121 .027 -.046 -.222 
97 -.1.6 .112 .150 -.661 131 -.151 .036 -.043 -.291 
9p -.277 .123 .107 -.79(\ 132 -0.000 "0.000 -0.000 -0.000 
99 -.;;.2 .117 .!79 -.4tH 133 -0.000 -(1.000 -0.000 -0.000 

100 .ln6 .109 .f08 -.271 134 -0.000 -0.000 -0.000 -0.000 
101 .r97 .161 .757 -.540 135 -0.000 -0.000 -0.000 -0.000 
102 .251 .131 .756 -.14Q 136 -0.000 -0.000 -0.000 -0.000 



WINO ENGINEE~I~G STUDY OF THE RENAISSaNCE CENTER 
CITy UP~TREAM 

OllTER BUILDING 
WINe OIRECTION 36 

PRESSURE /VEAt\ ,h,S MAXIMUM MYr..lMUM PRESSURE MEAN RMS MAXIMUM MINItlUM 
.TAP Fr:.ESSURE PREC;SUr:E PRESSURE PRE5SUME TAP PRESSURE PRESSURE PRESSURE PRESSURF 

t..IU~f~J:'R coEFFIt:tEt\T CCEFFTCIEf\T COEFFICIENT coEFFICl!,..T NUMBFR C~EFFtCIENT coEFFICIENT COEFFICtEfIIT COEFFICIENT 
131 -.on9 .nSS .277 -.471 171 -.t93 .040 -.053 -.328 
13e -.fl5S .1\85 .23f} -.472 172 -.107 .037 .028 -.246 
13q -.nt3 .;'89 .304 -.452 173 -.116 .059 .019 .... 493 
14;" -.092' .;'86 .131 -.476 174 .... 110 .086 .128 -.948 
141 -.153 .n8:' .090 -.521 115 -.115 .088 .013 -.927 
142 -.23l: .;;135 .n4~ -.645 11~ -.206 .078 -.02'1 -.605 
14~ ... ~6~ .1\84 .206 -.41:'1 117 -.022 .068 .336 -.290 
144 .n.13 .n83 .:69 -.266 178 -.001 .061 .175 -.395 
14,! .... (I~c: • HH; .455 -.475 119 -.('161 .074 .147 -.51S 
14~ .lfll .ll13 .702 -.195 ten .156 .071 .603 -.057 
147 .24':; .~85 .791 .033 181 .321 .071 .665 .155 
14~ .254 .n83 .~30 .066 182 .326 .074 .695 .135 
149 .26" .,,84 .f32 .066 183 .225 .089 .569 -.128 
150 .247 .;'84 .606 .047 184 -.132 .178 .328 -.918 
151 .329 .n84 .f86 .125 185 -.504 .184 -.041 -1.239 tv 

152 .]n? .~93 .734 .096 186 -0.000 -0.000 -0.000 -0.000 OQ 
til 

153 .2f'14 .\21 .~65 ·.214 187 -.306 .122 .009 -.810 
154 "n.of'll'! "n·noo -n·ooo "0.000 lea -.266 .103 .140 -.691 
15~ -0.000 -('./'t00 -0.1)00 -0.000 le9 .001 .139 .493 -.419 
156 .... 367 .023 -.306 -.555 190 .035 .082 .390 -.328 
157 -n.non ·o.nOO ·0.000 ·0.000 191 .025 .054 .183 -.237 
15p -.326 .'11 .103 -.851 192 -.066 .044 .088 -.2'42 
159 -.31n .121 .209 -.799 193 -.137 .045 .012 -.309 
16n -.16? .108 .274 ".!09 194 -·231 .061 -.013 -.444 
161 -.J8t .1'19] .168 -.525 19-; -.224 .089 -.018 -.710 
162 ".IA4 .n72 .130 •• 486 196 -.171 .019 .029 ".522 
163 -.237 .il14 .128 -.576 197 -.19(1 .064 -.013 -.458 
164 -.227 .084 -.023 -.725 198 -.199 .061 -.052 -.418 
l6e; -.2"7 .1'161 -.034 -.470 199 -.220 .064 -.042 -.455 
}66 ... l<~r:; .{\58 -.017 ... 489- 200 -.155 .063 .038 -.424 
167 -.214 .1'157 -.016 -.596 201 -.112 .056 .067 -.350 
16P -.134 .048 .018 ·.391 202 -.079 .050 .070 -.312 
16t; -.174 .1'149 -.4'143 -.453 203 -.125 .045 .082 -.321 
17r. ·.17~ .n46 -.057 -.409 204 -.136 .044 .037 -.293 



WIND ENGINEERING STUDY OF TME RFNAISSANCE CENTER 
C ITv uPSTREAM 

OUTER BUIL.DlhG 
wINe DIRECTION 96 

PRESSURE ~EAN R~S MAX I~UM MII\IMUM PRESsURE MEAN RMS MAXIMUM MINIfoIUM 
TAO Pr::ESStlME FAE«=SIJAE PRESSURF. PRESSURE T~p Jo>RESSURE PRESSURE PRESSURE PRESSURF 

~U"'Ae:R COfFFICyE"T cofFFrctF~T cnEFFICIENT CoEFFICIEI\T NUMRFR Cnfi:FFrCIENT COEFFICIENT cnEFFIclENT COEFFICIENT , ... ,71 .114 .222 -.61" 3'5 -.n58 .072 .144 -.390 
? -.}2'1 .116 .263 -.707 36 -.1)11 .079 .155 -.489 
'1 -.17? .110 .207 -.532 37 -.099 .078 .138 -,445 
4 -.27 r• .100 .268 -.666 38 -.020 .n78 .214 -.345 
'5 •• n~~ .\26 .437 -,498 39 -.065 .079 .177 -.401 
F- -.2 n1 ,;;94 .221 -.559 ,." -.082 .082 .165 -.363 
1 -.26r; .;;86 .002 -.S76 41 -,107 .084 .130 -.428 
e -.157 .10e .278 -.527 42 -.036 .083 .211 -.362 
9 .19, .137 .103 -.289 4~ -.t\72 .079 .153 -,464 

In -.1135 .;;86 .091 -.526 44 -.103 .081 .094 -,445 
11 -.2~7 .n80 .068 -.530 411: -.158 ,100 ,129 -,S9~ 
12 -.n]9 .114 .479 -.~22 46 -,1)82 .089 .21ij -.447 
1'1 -.12~ .n92 .184 -.~26 41 -.141 .n88 .200 -.523 
14 -.125 ,109 .152 -.64~ 48 -.161 .087 .309 -,611 
111: ... 101 .169 .569 -.766 49 -.184 .081 .051 -.603 N 

16 .217 .196 1.004 -.571 51) -.103 .076 .132 -.507 00 
a-

17 .592 .157 1.009 .103 51 -.134 .075 .098 -.496 
\8 .SSC; .146 1.064 .078 52 -./\86 .132 .221 -l.ll!5 
Ie; .!I'7~ .'53 1.005 .1)74 53 -.163 .148 .189 -1.25" 
2::' .55~ .153 1.025 .044 54 -.216 .191 ,494 -.982 
21 .6!;1 .155 1.110 .139 5!5 .113 .205 .8lf; -.810 
22 .!AA .157 1.106 .135 56 .500 .154 .990 ,005 
23 .56A .156 1.105 .108 57 .473 .136 .ee5 .('189 
24 .4SQ .' 51 1.036 -.019 SR .456 .136 .877 ,070 
211: .2~7 .182 .e60 -.628 5.; .t:;40 .137 1.031 .122 
26 .261 .115 .e18 -.162 6(') ,475 .133 1.035 .122 
21 -.12) .118 .516 -.!9~ 61 .440 .135 1,064 ,054 
2@ -.511 .'48 .1'117 -.994 62 .345 .145 .956 -.230 
2.; -.27p .151 .222 -.824 63 .155 .167 .703 -.654 
3;; ·.l~· .109 .172 -.554 64 .175 .118 .635 -.423 
31 -.r61 ,;'78 .235 -.411 6'5 -.130 .113 .386 -.57? 
32 .... l'i7q .;'63 .145 ... 430 66 .... 360 .125 .003 -.e10 
33 -.,.::1'7 .';11 .248 -.336 67 -.187 .127 .214 -.654 
34 -.1('14 .n96 .176 -.59\ 6R -.1.49 .135 .215 -,637 



WI~D ENGtNEFRING ~TUDV OF TME RFNAISSANCE CENTER 
CITy UPSTRE,6M 

OUTER BUIl.lHNG 
~INC DIRECTION 96 

PRESSURE ~EfI~ RMS MA)(Ir.1UM "I" IMUM PRESSURE MEAN RMS M,XIMUM MINlfllUM 
TAp f~ESSURE PAE~SURE PRESSURE PRESSUR! TAP PRESSURE PRESSURE PRESSURE PRESSURF. 

NU~BF.R COEFFICTE'" COEFFtCIE"" COEFFICIENT COEFfICIENT NUMBER CnEFFtCIENT COEFFICIENT CnEFFICIEIltT COEFFICIF.NT 
c9 ,..) ,~~ .t24 .~51 -.667 103 -.041 .121 .211 -.510 
7;' -.('95 .104 .309 -.~O4 104 -.009 .UO .269 -.568 
11 -.1'21 .09" .447 -.431 lOS .1'133 .103 .298 -.621 
7? ".f'4~ .';66 .13t!' -.311 1"~ .074 .098 .391 -.490 
73 -.~S? .n69 .219 -.289 107 .187 .091 .454 -.258 
74 ."58 .;'79 .403 -.237 lOP .242 .106 .632 -.168 
'r,: .1'46 .n87 .502 -.239 109 .246 .155 .867 -.222 
76 .('!li4 .i!96 .560 -.320 11" .129 .081 .458 -.358 
17 .oo:? .n96 .555 -.l18 111 -.1'119 .094 .210 -.534 
18 -.('66 .122 .433 ".595 112 .001 .013 .231 -.4415 
79 -.057 .;;96 .303 -.519 113 -.007 .051 .139 -.295 
a;, -.099 .10a .324 -.542 114 .()36 .045 .176 -.191 
8t -.1C:f- .125 .~45 -.t-:79 115 -0.000 -1.'.000 -0.000 -0.000 
82 -.n6l .101 .355 -.456 116 -0.000 -0.000 -0.000 -0.000 
8~ -.1"" .115 .415 -.509 117 -.nlS .034 .088 -.129 N 

84 -.123 .120 .~73 -.672 11~ -0.000 -0.000 -0.000 -0.000 00 

" 8e: -.16" .128 .264 -.808 119 .002 .050 .228 -.229 
8ll -.r8i.? .126 .t!!>C ... 748 121.'1 -.1'112 .055 .248 -.189 
87 -.11'4 • '42 .182 -.8S7 121 -.044 .060 .190 -.292 
ae -.lse; .164 .208 -1.015 122 .020 .064 .237 -.243 
a9 -.174 .188 .347 ... 98} 123 -.005 .076 .245 -.314 
9n .OSq .169 .:57 .... 678 124 -.03«' .085 .271 -.452 
91 .3r.$ .116 .109 -.053 12e; -.068 .103 .306 -.515 
9~ .347 .168 .@3S .n60 12~ .1.'111 .09-; .334 -.359 
Cf~ .321 .109 .875 .'128 127 -.033 .078 .248 -.402 
94 .3('17 .,109 .861 .027 128 -.061 .097 .292 -.681 
9~ .387 .P19 .937 .1(18 129 -.095 .103 .294 -.75(1 
9f! .l41 .H.4 .788 .n63 13n -.020 .084 .21'11 -.439 
97 .l14 .107 .816 -.001 131 -.1)61 .108 .213 -.73S 
9~ .2~C; .116 .786 ... 132 13:? -0.000 -0.000 -0.000 "0.000 
99 .163 .,4) .e13 ... 448 131 "0.000 -0.000 -0.000 -0.000 

100 .154 .100 .:81 -.164 134 -o.noo -0.000 -0.000 -o.oco 
II}) -."41.'1 .104 .412 -.382 13'5 -0.000 ·0.000 -0.000 -0.000 
It)~ -.201- .126 .133 ... e33 136 -0.000 -0.000 -0.000 -0.000 



WI~D ENGINEERING STUDY OF THE RENAISSANCE CENTER 
efTY UPSTREAM 

Ol.TER 8Ult..DING 
wINe OIREC1IO~ 96 

PRESSURE "'E"t.j R,.,S MAXIMUM Mtt-.JMUM PREssUPE MEAN RMS MAXIMUM MINI"'UM 
TAP Pc:;ESSURf:' PRE~SI.RE PRESSURe:' PRESSURE TAP PRESSURE PRESSURE PRESSURE PfCESSURF. 

t.jut<oH:~F.Q cnEFFICTEt\T coEFFTCIE'~T Ct'lEFFIc IF.NT eOEFFICIEPliT NU"'BER C('IEFFIClENT COEFFICIENT COEFFIelE"" COEFFICIENT 
137 .2('17 .oeo .~27 -.004 171 -.065 .095 .231 -.695 
13a .19~ .n81 .~e9 .004 172 .1)07 .098 .201; -.723 
13Q .272 .;'al .740 .091 173 -.022 .121 .243 -.733 
14r .24n .n74 .~29 .032 174 -.007 .124 .249 -.838 
141 .217 .;"77 .... 43 -.009 115 -.108 .131 .231 -.783 
14? .ls1'1 .085 .~el -.n66 176 ... n54 .11n .301 -.650 
141 .16; .104 .!;21 -.247 17., .169 .081 .531; -.164 
144 .165 .(\78 .483 .... 100 17e .268 .066 .586 .oe2 
145 .06R .084 .465 -.232 HCJ .238 .G61 .554 .077 
14" -.nI3 .092 .253 .... 47" Un .130 .058 .320 -.120 
147 .116 ."e4 .369 -.263 lei .232 .050 .437 .038 
14~ .('199 .,,74 .301 -.194 182 .240 .053 .499 .093 
149 .1(17 .n73 .320 -.312 1B~ .089 .052 .262 -.lS5 
IS~ .11~ .n7l .:H8 -.289 le4 -.095 ,094 ,177 -.440 
151 .207 .n73 .449 -.302 18~ -.011 .017 .271 -.324 N 

152 .19'5 .tl81 .654 -.280 186 -0.000 -0.000 -0.000 -0.000 00 
00 

15~ .061 .(161 .410 -.228 187 .023 .068 .237 - •• 21 
154 -,0(\7 .('\83 .206 -.364 18A .003 .069 .222 -.247 
1515 .074 .1"64 .252 -.272 le9 .036 .082 .261 -.390 
156 .024 .050 .157 -.247 190 .057 .074 .248 -.236 
157 .Ol~ .1'44 .199 -.172 191 .123 .056 .309 -.15!1i 
15~ .031\ .036 .133 -.130 192 .061 .049 .218 -.219 
15<; .001\ .036 .123 -.126 193 .n51 .048 .247 -.154 
16;' .fl77 .036 .224 -.043 194 .020 .051 .194 -.239 
161 .029 ,n41 .182 - .169 19C; .068 .048 .246 -.153 
162 .02'" .n41 -153 -.138 19~ .102 .050 .300 -.077 
lE:~ -.011 .n43 .132 -.210 197 .1)31 .062 .317 -.274 
164 .06C; .1\44 .264 -.{'86 19A .027 .061 .272 -.260 
1bc: .028 .(\47 .196 -.167 199 .027 .062 .2S1 -.268 
166 .OOQ .n51 -178 -.23? 200 .069 .070 .371 -.457 
167 -.01'1 .n61 .213 -.350 201 .n79 .016 .355 -.367 
le~ .1l51 .(\61 .281 -.314 202 .060 .087 .288 -,476 
16<; -.O(l~ .n78 .~O7 -.403 203 -.013 .090 .246 -.616 
17" -.fl25 .;\82 .248 -.416 204 -.027 .091 .149 -.510 



WIND ENGINEERING ~TUDY OF TME RENAISSANCE CENTER 
CITv lJPSTREM" 

OI,;TER 8UIL.OING 
wINO DIRECTION In6 

PRESSURf WEAN RYS MUItolUM Mlf\lMUM PRESSUPE Mr.AN PMS tlAXIMUM MINIftUM 
TAP FS:;ES$IJRF. FRE~SUPE PRESSURE PRESSURE TAo PRESSUPE PRESSURE PRESSURE PRESSURF 

NU~8FR coEr:F U~ TF.I\ T eoEFF TC IF-f.!T COEFFICIENT COEFFICIENT NUMRER CnEFFTCIENT CCEFFICIENT COEFFIClFf\T COEFFICIENT 
1 ".21C:; .131 .236 -.692 3~ -.053 .085 .151 -.503 
2 -.169 .131 .298 ... 759 36 -.064 .084 .15!) -.496 
3 -.111 .117 .236 -.67l 31 -.n91 .085 .136 -.505 
4 ".311 .10O .oes -.740 lA -.010 .09/') .203 -.468 
5 -."'1 .132 .450 -.493 ]c; -.n41 .093 .190 -.446 

" -.23(, .102 .n72 -.793 4n -.048 .091 .26 0 -.493 
1 ·.21;: .;'84 .006 -.622 41 -.016 .091 .186 -.661 
e! .... '62 .105 .343 -.662 42 .006 .090 .252 ... 503 
9 .134 .151 .750 -.543 4~ -.049 .088 .269 -.430 

Ii- -.211 .;'96 .124 -.~42 44 -.106 .097 .161 ... 449 
11 -.211 ,;'77 .(144 -.608 415 -.l19 .118 .269 -.666 
12 .... 1\8~ .134 .510 -.182 4Eo -.069 .124 .321 -.595 
13 ·.2f'.~ .;\99 .070 -.687 41 -.159 .128 .340 -.844 
14 -.2)" .112 .106 -.819 48 -.213 .121 .274 -.877 
1~ ."1C:; .' 83 .E13 -.732 49 -.262 .111 .273 -.156 N 

1~ .46<:1 .188 .953 ·.216 sn -.189 .099 .214 -.556 ~ 
17 .6n1 .159 '.053 -.012 51 -.214 .091 .113 -.680 
l~ .60(, .151 1.012 .13e; 52 -.117 .156 .20a -1.014 
lCJ .~n4 .161 1.061 .106 5~ -.'-6!> .1(1) .135 -1.009 
2n .S17 .l6n 1.039 .001 54 -.145 .219 .559 -1.091 
21 .6;' .158 1.091 .106 5S .258 .191 .84a -.491 
22 .51<;1 .150 1.058 .020 56 .529 .145 1.012 .126 
2~ .521 .,49 .~3' -.006 51 .494 .134 1.053 .080 
24 .39" .15<;1 .901 .... 23S 5A .415 .132 1.002 .041 
2~ •• Ill/" .193 .570 ... 813 59 .544 .130 1.060 .122 
2F! .'44 .111 .598 -.354 6t) .482 .121 .933 .149 
21 -. )8~ .101 .~65 -.588 6) .409 .128 .907 .066 
211 -.371 .132 .021 •• 989 62 .246 .146 .183 -.250 
2Q -.243 .'21 .275 -.737 6'3 -.n35 .18t .584 -.787 
31" -.214 .118 -192 -.113 64 .083 .116 .485 -.452 
31 •. 'l'l~ .116 .202 -.116 65 -.134 .108 .198 -.543 
32 ".12CJ .107 .256 -.604 66 -.224 .140 .147 -.7e9 
33 -.i:34 .~98 .351 -.482 61 -.119 .134 .296 -.611 
34 .... ;.7'; .n91 .201 -.533 68 -.138 .140 .2AO -.148 



WIND ENGINEERING STUDY OF T~E RENAISSANCE CENTER 
CITy UPSTAEAM 

OL.TER BUIl.DlI\G 
wINe DIRECTION 1~6 

PRESSURE IIfEAN p",s M6)1'~UM MJI\I"UM PHEssUPE MEAN RMS ~AXIMUM MINI"UM 
TAp J-QE!C;I.'RF.' ~C:;EcSl;r:;E PReS~IJRF. PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

"'IU"'~F'R cOeFFICTE~ T COtFFTCIFf\T coEFFICIENT CCEFFICIE"T hU"SFH Ct"IEFFlCIENT CCEFFICIENT COEFFICIE""T COEFFICIENT 
be; -.If/Ii .,45 .~lS -.794 10'1 -.1129 .120 .21~ -.527 
'If -.101 .,42 .2fJ9 -.78,; 104 -.1)38 .117 .31~ -.601 
71 -.n07 .134 .416 -.~11 10-= -.022 .116 .332 -.600 
12 -.1'21 .n97 .:!71 -.417 10(- .004 .116 .319 -.567 
'I '3 -.('?~ .,,95 .t?98 -.554 101 .103 .092 .458 -.261 
74 .(\66 .,,93 .401 -.417 10~ .133 .11 0 .544 -.216 
7r:. .('3'3 ."'93 .398 ·.2e~ 10Q .106 .139 .762 -.39~ 
16 .ol$:l .n95 .:!93 -.456 110 .116 .112 .564 -.539 
77 -.('2? .n96 .:!99 -.728 111 ."21 .119 .341 -.506 
7A .1111 .n97 .315 -.649 112 .,,2Q .091 .321 -.685 
7c; -.OO!'l .n71 .256 -.304 113 .015 .081 .340 -.291 
81\ -.(\Ii~ .,,85 .191 -.493 H4 .105 .088 .594 -.385 
cl -.(lQ~ .1l3 .250 -.~29 lIe; .1186 .090 .38ts -.369 
82 -.(124 .114 ·~46 -.551 116 .(\47 .089 .309 -.681 
8'1 -.n9~ .132 .'!?5 -.518 11"1' .018 .086 .3150 -.446 IV 

84 -.141 .,42 .~59 -.7l~ 11P. .096 .081 .483 -.220 \C 
0 

~S -·221 .,53 ·314 -1.033 119 .059 .091 .398 -.343 
e~ -.16Q .,48 .444 -.939 12" .030 ./)95 .415 -.460 
t!7 -.17'1 .J7S .20~ -1.162 121 .007 .095 .345 -.551 
8~ -.24Q .,94 ·25A -].117 122 .055 .094 .390 -.567 
t!Q -.]34 .112 .564 -1.141 123 .022 .01!; .265 -.299 
9{1 .13~ .'81 .fT" -.743 124 -.014 .081 .256 -.369 
91 .300 .116 .~85 -.008 12~ -.038 .091 .285 -.470 
'f? • :.HI(l .112 .e~3 .089 126 .('143 .093 .315 -.339 
9-' .3liP .11' .947 .n71 127 -.(')21 .099 .310 -.381 
94 .342 .117 .@72 .e31 128 -.061 .132 .529 -.786 
9~ .414 .1lS .980 .114 129 -.133 .144 .399 -.955 .,,. 

.3~~ .105 .771 .... 020 13" -.(188 .120 .249 -.589 
97 .276 .104 .743 ·.038 131 -.116 .128 .30" -.613 
"J;! .,84 .116 .(,85 -.238 132 -0.000 -n.ooo -0.000 -0.000 
9C; • ('3Q .'46 .~Ol -.562 133 -0.000 -('l.000 -0.000 -0.000 

100 .nlllo .('195 .495 -.311 134 -0.000 -0.000 -0.000 -0.000 
101 -.r.6~ .095 .21. -.604 135 "0.000 -n.OOo -0.000 -0.000 
10? -.133 .'29 .145 -.746 136 -0.000 -n.ooo -0.000 -0.000 



WINO ENGINEENING ~TUDY OF THE RENAISSANCE CENTER 
CITy UPSTREAM 

OlTER BUILOlt\G 
wINe DIRECTION 106 

PRESSU~E "'Ehi R"'S MAX IMUM MUdMUM PREssU~E MEAN ~MS fflAXIMUM MItd"U" 
lAP F<"ESSU~e p"E'SSU~E PRESSURe PRESSURE lAP PRESSURE PRESSURE PRESSURE PRESSURE 

NU"'tlF'R cnEFFlr.TEf\T COEFFTCIENT cnEFFICIE'NT COEFFICIEt\T NUMPFR CnEFFICIENT CCEFFICIENT Ct:lEFFICIF.t\T COEFFICIENT 
131 .236 .4)81 .549 -.012 171 -.,,42 .101 .29- -.636 
UP .22-- .(183 .56E> -.036 172 .02'7 .1~1 .252 -.678 
]39 .297 .n83 .121 .n36 17'3 .030 .118 .296 -.150 
14~ .25; .nas .f!o34 .029 174 .046 .116 .355 -.684 
14'. .211 ,~86 .~56 -.015 175 -.066 .145 .258 -.781 
14t! .16;" .n9S .E:21 -.161'1 116 .024 .110 .542 -.520 
14~ .11'1('1 .108 .504 -.411) 171 .180 .071 ,481,; -.144 
144 .11E: .';18 .499 -.300 171' .284 .069 .544 .105 
14~ • ;,23 .nl1 .~64 -.305 He; .249 .064 .512 .031 
14~ -.fl31 .n88 .186 -.502 len .085 .058 .264 -.172 
147 .n1A .~82 .~32 -.345 tel .201 .049 .422 .008 
14~ .('5<; .il83 .363 .... 384 lSi' .231 .053 .607 .009 
149 • r'(,A .080 .~O9 -.400 IS3 .148 .050 .360 -.081 
15i' .('74 .n83 .336 -.564 184 .078 .071 .319 -.292 
151 .16~ .n82 .451 -.675 18e; .125 .061 .306 -.243 
152 .146 .083 .~18 -.112 186 -0.000 -0.000 -0.000 -0.000 N 

1.0 

153 ./'Ic;J!; .~73 .508 ... 219 181 .125 .057 • 398 -.148 ..... 

154 ,(17,:1 .n76 .~09 -.284 leR .117 .(,)51 .352 -.105 
155 .129 .il63 .:!30 -,333 lee; .14(l .062 .379 ".148 
15~ .071'1 ,;'63 .~32 -.161 190 .148 .055 .474 -.064 
157 ,fie" .il71 .400 -.135 len .190 .053 .391 -.(')29 
15(l .1197 .n61 .~so -.224 192 .136 .051 .335 -.065 
159 .('\69 .n61 .:!57 -.145 193 .136 .055 .482 -.030 
16;\ .142 ,(\63 .415 -.097 194 .loe .051 .295 -.069 
161 ."98 .n5? .~20 -.122 19c; .130 .056 .327 -.14!1i 
le2 .n86 .1'159 .335 -.170 196 .165 .051 .407 -.023 
103 .(154 .n60 .:!28 -.310 197 .100 .052 .302 -.123 
164 .113 .n62 .302 -.420 19R .1'187 .055 .295 -.134 
16S .~74 .;'66 .H1 ·.:311 199 .079 .059 .350 -.145 
}t)~ ,(l49 .;'67 .274 -.211 200 .118 .061 .333 -.166 
167 • ('11 n .n73 .29A .... 291 20l .135 .064 .357 -,165 
16~ .('!8~ .n69 .~45 -.225 202 .l08 .069 .556 -.187 
16<; .n4} .n88 .:no -.353 20~ .048 .078 .243 -.383 
11~ ,1"12 ."99 .429 -.412 204 .n37 .074 .216 -.319 



WtMo ENGINEERING STUDY Of THE RENAISSANCE CENTER 
CITY UPSTREAM 

OUTER BUILDING 
wINC DIAECTIOM 116 

pRESSURE .. EaN Fa"'S MAXIMUM Mtt.IMUM PRESSURE MEAN RMS MAXIM~M MINI"UM 
TAP PRESSURE PFaESSUPE PRESSURE PRESSURE TAP PRESSUPE PRESSURE PFaESSURE PRESSURF 

hUMBER COEfFICTE"T COEFFtCIEhT CnEFFICIENT COEFFICtENT MUMIER COEFFfCIENT COEfFICIENT COEFFICIEhT COEfFICIENT , -.225 .,46 .378 -.803 35 - • ..,52 .080 .196 -.389 
2 -.199 .i48 .334 -.861 36 -.070 .088 .168 -.734 
! -.fl8e .n98 .294 -.493 37 -.096 .095 .162 -1.022 
4 -.3f'19 .n98 -.012 -.729 38 -.011 .089 .306 -.597 
! -.fl33 .130 .437 -.619 39 -.054 .097 .232 -,482 
6 -.27n .120 .iteo -.806 4ft -.063 .098 .168 -.519 ., -.274 .~79 .046 -.705 41 -.103 .110 .168 -.557 
e -.09ft .118 .365 -.523 42 -.003 .084 .26- -.398 
9 .1 ",~ .,49 .128 -.465 43 -.098 .089 ,238 -.441 

1~ -.233 .119 .102 -h185 44 -.237 .122 .190 -.152 
11 -.241 .n72 -.042 -.530 45 -.076 .103 .380 -.437 
12 .128 .'45 .656 -.486 46 .OS6 .073 .375 -,308 
13 ·.28~ .117 .n12 -.182 47 .,,59 .t08 .4~O -.434 
14 ".311 .138 .036 -1.026 4. -.n2S .155 .78S -.se3 
IS .277 .193 .911 -.712 49 -.204 .161 .513 -.le2 fool 

16 .';2 .117 h27' -.n78 SO -.226 .134 .521 -.78~ 
1.0 
fool 

17 .61" .14e 1.090 .oe4 51 -.28' .113 .160 -.112 
1P. .612 .143 1.048 .13. 52 -.218 .132 .1'53 -.923 
19 .619 • ,47 1.692 .124 53 -.297 .136 .1~1 -1.035 
2~ .576 .141 .963 .068 54 .069 .229 .728 -1.026 
21 .634 .;42 1.127 .176 55 .421 .16e 1.024 -.oe4 
22 .543 .136 1.073 .071 56 .542 .144 .972 -.023 
23 .444 .;33 .956 .001 51 .504 .136 .940 .142 
24 .246 .;48 .e34 -.229 S,. .474 .132 .9\7 .111 
215 -.224 .\91 .310 -.843 S9 • !IS 23 .126 .975 .187 
26 .i\::n .125 .406 -.S29 60 .423 .116 .846 .104 
27 -.121 .ii73 .179 -.44e 61 .312 .112 .750 -.022 
28 -.149 .;;e2 .149 -.577 6~ .094 .131 .e31 -.36" 
29 -.n63 .ii84 .229 -.4el 6:1 -.203 .112 .361 -,190 
30 -.095 .n81 .183 -.506 64 -.040 .119 .340 -.4eo 
31 -.09., .it91 .230 -.522 65 -.n88 ,070 .141 -.448 
32 -.n94 .090 .264 -.564 66 -.083 .082 .143 -,411 
33 -.010 .aee .294 ·.!09 61 -.005 .084 .311 -.430 
34 -.0415 .a11 .173 -.359 6" -.,,46 .084 .242 -,460 



WINO ENGI~EERING STUOV OF THE RENAISSANCE CENTER 
C lTv UPSTRE~M 

nUTER eUILOING 
wINe OIRECTION 116 

PRESSURE tJEAN R~5 MAXI,MUM Ml"I"UM PRESSURE MEAN R .. S folAXIMU", folINlf'UM 
TAP f.iRE55URE PRE-SUPF' PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURe-

NtJtI.~!='R coEF'F'l('TEI\ T COEFFtCIHT CoEFFICIENT COEFFICIENT ft,;u .. ee-R CnEFFTCIENT CCEt:FICtENT COEFFIClEft,;T COEFFICIENT 
60 -.n,.? .;;92 .281 -.793 103 .018 .014 .221 -.334 
1;' ·.fl~A .089 .244 -.613 104 -.020 .080 .232 -.579 
11 -. (HI 4 ,;;96 .~28 -.546 to! -.n32 .084 .220 -.628 
7';1 .no:? .~75 .~28 -.322 1011 -.037 .082 .305 -.431 
1~ -.onq .~72 .272 -.355 107 .045 .066 .356 -.284 
14 .1"6~ .;;69 .409 -.247 lOe .n23 .071 .357 -.247 
1c::. .1'I2? .;;64 .224 -.308 109 -.007 .103 .529 -.4511 
7f:c .fl09 .060 .187 -.255 110 .026 .113 .463 -.663 
71 ... ;, 17 .n61 .197 -.273 111 .066 .085 .295 -.l8! 
1~ .041'1 .070 .~2A -.243 112 .050 .071 .257 -.548 
79 -.012 .n81 .340 -.343 11~ .n51 .053 .451 -.191 
at- -.fl7A .n96 .26&:; -.533 116 .n80 .041 .233 -.067 
81 -.;'73 .-;99 .~40 -.525 It=. .n66 .043 .230 -.093 
8~ ."19 .116 .386 -.543 116 .046 .046 .241 -.146 
8'3 -.1'313 .'47 .378 -.587 117 .024 .046 .219 -.171 IV 

10 

84 -.1;',. .164 .489 -.6613 llA .086 .046 .277 -.136 "" 
85 -.'915 .166 .469 -,798 119 .041 .041 .180 -.110 
8~ -.164 .,44 .458 -.729 12t' .n22 .046 .155 -.167 
81 -.un .; SA .173 -1.169 121 -.005 .051 .156 -.218 
8e -.273 • ;67 .123 -1.132 122 .05, .OS8 .211 -.176 
89 -.nl3 .?O5 .527 -.866 123 -.n03 .063 .235 -.253 
9~ .2!1 .151 .157 -.63a 124 -.056 .072 .162 -.359 
9, .348 .11t1 .114 -.(l19 12! -.040 .070 .240 -.332 
9:? .36~ .11'2 .739 .058 12~ .060 .080 .353 -.262 
9'; .347 .,n4 .109 .046 121 .n8 .101 .357 -.439 
94 .324 .100 t~!55 • 048 12t4 -.026 .138 •••• -.498 
9C; .3A~ .;;97 .e04 .097 129 -.110 .159 .693 -.67S 
9~ .314 .100 .745 .061 130 -.n84 .121 .260 -.460 
'j1 .231 .lOO .692 -.066 131 -.117 .116 .1.7 -.597 
9111 .t.A2 .115 .519 -.265 1'3'- -0.000 "'0.000 -0.000 -0.000 
99 -.119 .,32 .:n~ -.662 133 -0.000 ·0.001) -0.000 -0.000 

100 -.n19 .;;92 .268 -.465 134 -0.000 -0.000 -0.000 -0.000 
101 -.n!=iq .i'62 .133 -.323 13S -0.000 -0.000 -0.000 -0.000 
102 -.r.6f'1 .n73 .149 -.464 136 -0.000 -0.000 -0.000 -0.000 



~IND ~~GINEEAING STUDY OF THE RFNAISSANC~ CENTER 
CITY UPSTRE.M 

OUTER BUIL.DING 
WIND DtRECTION 116 

PRESSURE ",EAN R.,S MA)CI~UM NI"IMU~ PRESSUPE MEAN AMS ~AXIMUM MINl"U~ 
UP JooiAfSSURE PRECJSUPE PRESSURF.' PRESSURE T.p PRESSUJ(E PRESSURE PRESSURE PRESSURE: 

NUIIoiE!ER COEFFtCTE~T COEFF!CIENT CnEFFICIENT COEFFICIE~T ,""UMAER Ct"IEFFJCIENT COEJI'FICIENT CnEFFIClENT COEFFICIENT 
131 .25" .';83 .~21 .012 171 -.n37 .107 .300 -.577 
13R .23'\ .n82 .642 -.006 17? .1)18 .101 .406 -.494 
,3q .293 ,"79 .652 .036 17~ -.002 .125 .273 -1.010 
14;; .24~ .n78 .611 .029 174 .(119 .113 .281 -.525 
141 .178 .il76 .515 -.038 115 -.047 .137 .308 -.787 
142 .n81 .n88 .461 -.284 11" .089 .097 .51)1 -.349 
143 -.04(1 .tlO ·!25 -.557 177 .225 .079 .532 -.137 
lit 4 .n15 .079 .225 -.313 11~ .280 .076 .715 .078 
145 -.032 .059 ·171 -.303 119 ·222 .068 .489 -.018 
14~ -.(l3A .671 .169 -.368 18t) .014 .067 .202 -.295 
147 ."42 .072 .274 -.357 181 .144 .059 .387 -.192 
14 .. .oo~ ."77 .274 -.471 182 .192 .061 .5152 -.049 
149 0.001) .';76 .264 -.401 183 .123 .061 .393 -.125 
150 -.001 .n75 .233 -.389 184 .032 .088 .228 -.427 
151 .083 .n73 .3115 ·.379 181\ .095 .055 .245 -.200 N 

10 
152 .1)6" .n81 .508 -.316 18~ -0.000 -0.000 -0.000 -0.000 "'" 
151 .05" .n85 .541 -.319 187 .120 .042 .317 -.040 
154 .1'11 .;;65 .284 -.311 1(1 A .115 .045 .326 -.032 
155 .113 .(159 .~OO -.418 189 .137 .044 .270 -.037 
156 .08n .040 .229 -.093 190 .140 .035 .269 .016 
157 .(\66 .;;38 .211 -.098 191 .177 .039 .325 .031 
IS@! .076 .n35 .172 -.073 192 .10S .040 .236 -.083 
159 .n43 .n36 .145 -.130 19'J .087 .041 .229 -.102 
16~ .1~3 .;;36 .229 ·.('52 194 .070 .049 .215 -.156 
161 ,"5~ .il39 .180 -.116 lC;!Ii .102 .049 .264 -.173 
162 .o3A .n43 .159 -.202 196 .137 .049 .354 -.112 
163 .01" .n47 .156 -.241 19'7 .057 .060 .238 -.187 
164 .o7~ .049 .232 -.187 191' .n83 .052 .290 -.165 
165 .n33 .;;52 .208 -.203 199 .n91 .046 .285 -.054 
166 -.n07 .;'64 .17) -.287 200 .133 .060 .422 -.131 
167 -.002 .;;56 .1~2 -.247 201 .149 .066 .408 -.104 
16e .081 .n62 .283 -.173 20' .112 .077 .342 -.222 
169 .043 .n88 .311 -.393 203 .043 .086 .312 -.539 
17(1 .014 .100 .403 -.413 2n4 .02l' .081 .227 -.448 



Wt~n FNGINEFRtNG STUOY OF THE RFNAISSANCE CENTER 
CITy UPSTREAM 

Oi-TER ~UILOING 
WINe OIRECTION 126 

PRESSURE to'EAN fifMS MAXIMUM Ml~IMUM PREssURE MEAN RMS MAXIMUM MINltlUM 
TAP "'~ESSIJRe PREt;SIJRE PRESSURE PPESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

NUMHF.R COEFFJt:TE"T COEFFTCI~NT coEFFICIENT COEFFICIENT NUMSfR CoEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
1 .... 12~ .H6 .!O~ ... 550 315 -.104 .073 .143 -.523 
'; -.1'191 .U4 .~63 -.~O2 3~ -.124 .081 .127 -.520 
; .029 .;;15 .340 -.304 37 -.153 .087 .128 -.586 
4 -.214 .~9S .118 -.540 39 -.108 .092 .174 -.43Q 
II; .n23 .106 .5113 -.427 39 -.131 .095 .136 -.496 
F< -.164 .HI1 .218 -.643 40 -.142 .099 .122 -.554 
7 -.24A .;;88 ."83 ... ~45 41 -.201 .131 .0Al -.942 
p .rQC; .~e6 .41(\ -.~O9 4' -.072 .O7!) .164 -.3Q9 
q • , CS9 .1115 .~39 .... 249 43 -.1.135 .098 .058 -.622 

I; .... 131 .121 .188 ... 919 44 -.:no .141 .1)39 -.887 
11 •• 26;\ .ins .022 -.534 45 -.141 .106 .392 -.48(\ 
12 • l8~ .1lS;! .553 -.196 4~ .074 .064 .391 -.203 
I':! -.122 .106 .~51 -.635 47 .187 .094 .543 -.149 
14 ... 131 .117 .143 -.102 48 .167 .146 .68~ -.285 
1~ .5515 .165 1.013 -.082 49 -.1l25 .196 .757 -.560 N 

16 .6?lI .152 1.017 .057 51'\ -.n98 .152 .9'59 -.693 10 
VI 

17 .54r: .12{'1 .983 .ll7 51 -.112 ,111 .184 -.613 
112 .546 .15n .1149 .078 $? -.n67 .125 .298 "1.098 
Ie; .~1~ .154 1.057 .104 5~ -.\65 .128 .179 -.898 
2~ .527 .136 .886 .055 54 .360 .179 .951 -.360 
4h .!57 .;34 .989 .125 55 .;03 .141 .918 .005 
22 .442 .;32 .e25 .03A 51- .517 .119 .896 .t88 
23 .294 .126 .E58 ... 114 57 .491 .137 1.057 .113 
24 .n'34 .'46 .702 -.405 5!' .430 .118 .831 .088 
2c: ... 47~ .)70 .167 "'1.025 59 .445 .110 .836 .126 
26 -.'67 .,43 .286 ... 819 6n .333 .105 .742 -.002 
27 ... 174 ,n65 ,049 -.419 6l .17S .100 .579 -.127 
2~ -.161 ,~73 .056 -.479 62 -.103 .12t .358 -.550 
2Q -.;'79 .ft17 .140 -.S12 63 -.370 .147 .oe8 -.ee; 
3;; ... 11A .086 .133 -.709 64 -.213 .136 .263 -.82n 
31 ... 122 .~83 .154 -.960 6r; -.146 .087 .221 -.641 
32 -.127 .li19 .167 -.550 66 -.112 .084 .233 -.601 
33 ... Il;;> .~75 .223 -.426 6' -.1'138 .085 .244 -.649 
34 -.r.A9 .;;63 .126 -,390 6'" -.073 .076 .188 -.441 



WINO ENGINEERING STWOY OF TME RENAISSANCE CENTER 
C tTv IJPSTRE~M 

OuTER eUlL .. OINe 
wl~C OIRECTIOh 1?6 

PRESSURE "EAN RVS MA)(IfI4UM ""II\IMUM PRESSURE MEAN RMS MAXIMUM MINIMUM 
TAP FJ:<ESSURE PRESSURE. PRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

tv Ul" tiF"R COEF"FICTE~T COEFFTCIF.",T CnEFFICIENT COEFFIClf,..T NU"RER CnEFFICtENT CCEFFICIENT CtlEFFICIEhT COEFFICIENT 
69 -.oACJ .n75 .165 -.615 103 -.n03 .084 .281 -.530 
7p -.099 .069 .109 -.753 104 -.050 .083 .260 -.539 
11 -,1'1"" .tt71 .199 - •• 88 10c; -.067 .085 .225 -.60. 
7? •• "'8~ .n81 .192 - ••• 8 106 -.071 .oeo .110 -.591 
73 -.096 .fl77 .1!0 -.425 107 .01. .057 .219 -.226 
74 -.1"31 .073 .166 -.305 10,. -.020 .062 .371 -.276 
7r: -.1'174 .,,77 .272 ... 356 109 -.051 .072 .532 - .:372 
1,. -.oI!!1 .1'171 .157 - •• 36 110 
77 -.lI'1Q .ii84 .145 -.513 111 .040 .070 .277 -.329 
7£l -.(161 .n94 .192 -.5115 lli' .003 .062 .225 -.332 
19 -.121 .090 .172 -.585 111 -.026 .064 .150 -.301 
8;; ... 2~' .102 .116 -.768 114 .n13 .OS6 .216 -.293 
t!1 -.Ui' .neo .170 -.536 He; -.001 .052 .161 -.196 
~2 .(1515 .1'76 .286 -.295 116 -.031 .064 .151 -.316 
83 .091'1 .11S .432 -.413 117 -."60 .066 .119 ••••• tv 

84 .061; .)58 .521 -.526 118 -.noe .067 .1158 -.321 \0 
0\ 

8e: -.1'143 .191 .705 -.735 119 -.t)se .072 • 196 -.51 • 
e~ -.OSA .164 .!i9,. -.6t11 Un -.n7e .076 .135 -.510 
87 -.1"161 .,26 .257 -.698 121 -.100 .080 .10" -.530 
ae -.14(, .,42 .227 -.946 122 -.052 .083 .1811 -,4cH 
de; .24(, .153 .P.30 -.444 12~ -.119 .1)89 .131 -.461 
'Iii .38'" .123 .775 -.146 124 -.194 .099 .094 -.651 
91 .344 .104 .f7? .070 125 -.113 .070 .10.4 -.386 
9., .342 ."98 .727 -.005 12" .n62 .058 .263 -.224 
9~ .31\1 .107 .794 -.nUt 127 .n77 .071 .326 -.257 
94 .3f'1C; .n95 .701 -.031 121' .n69 .109 .387 -.395 
9~ .34, .'-87 .723 .03] 129 .006 .1415 .513 -.545 
'If. .24i' .ilaS .~29 -.014 130 .018 .09S .313 -.282 
97 ,12;; .;;79 .457 -.103 131 -.043 .118 .298 -.528 
liP -.rRt, .100 .:!61 -.433 132 -0.000 -0.000 -0.000 -0.000 
99 -.26= .,33 .1 !S4 -.869 131 -0.000 -n.ooo -0.000 -0.000 

100 -.1511 .106 .150 -.672 134 -0.000 -0.000 -0.000 -0.000 
101 ... lon .~79 .160 -.S51 1]~ -0.000 -0.000 -0.000 -0.000 
1~2 .... ren .iiA'S .196 ".578 13,. -0.000 -1).000 -0.000 -0.000 



WIND ENGINEF.R!NG STuDY OF THE ~ENAISSANCE CENTER 
CITv uPSTREAM 

OL TER I3UU.OING 
wINO DIRECTION 126 

oRESSURE tlEAtI! RtlS MAXIMUM M!f\IMUM PRESSURE MEAN ~MS MAXIMUM MINI~U'" 
TAP "~ESSlJRE P"ESSlJ~E PRESSUR!! PRESSU~E TAP PRESSURE PRESSU~E P~ESSURE PRESSURF. 

flIUM@F.R COEFFlr.TEt-.T COEFFICIENT COEFFICIENT COEFFICIEt-.T NU,",8F.R CnEFFtCIENT CCEFFICIENT COEFFICIENT COEFFICIE~T 

131 .23f .~91 .573 ·.011 171 .n38 .094 .332 -.392 
13@ .2"C; .;'84 .518 ".042 172 .081 .096 .460 ".420 
13«; .2St? .;"77 .526 .023 11; ,n97 .083 .326 -.404 
14;; .171 .n6E! ,459 -,1'144 174 .113 .080 .325 -.319 
141 .;'87 .064 .~4" -.129 175 ,095 .088 .41- -.314 
14~ -.r43 .n8t .317 -.366 17'" .155 .071 .553 -.182 
14"3 -.15;' .UI'I .191 -.632 111 .229 .075 .565 .021 
144 -,;"87 .091'1 .162 -.493 17~ .231 .066 .495 .041 
14e; -.1'16(\ .n74 .161 -.478 119 .138 .n56 .381 -.071 
14" -."41, .n19 .172 -.499 let' -."30 .072 .146 -.634 
147 ."\27 .n82 .237 -.426 lel .1'157 .071 .302 -.377 
14~ -.n27 .ne4 .195 -.571 la, .106 .065 .539 -.213 
149 -."'41:; .n86 .261) ".682 1133 .1'150 .074 .348 -.351'1 
151\ ... f!46 .n82 .228 .... 596 184 .1'155 .059 .253 -.386 
151 .n4n .f\74 .5)7 -.385 185 .n90 .062 .219 -.438 
152 .noCi .~68 .355 ... 291'1 leEt -0.000 -0.000 -0.000 -0.000 N 

1.0 

153 ... n \'9 .nS6 ,332 -.323 187 .106 .044 .300 -.054 ..... 

154 .034 .n61 ,~OO -.396 18e .115 .040 .282 .n08 
1St; .o~q .063 .~oo -.412 18ea .123 .n39 .275 -.,,44 
156 .022 .1'157 .211 -.315 19n .n98 .043 .260 -.076 
157 -.1'11)2 .it54 ·155 -.266 191 .123 .045 ·262 -.032 
lSI? .0()9 .,,51 ·181 -.290 19;:» .044 .053 .211 -.171 
159 ... 024 .061 .160 -.382 193 -.001 .070 .191 -.313 
16i1 ,"21 .il63 .191 -.361 194 -.053 .083 .162 ".356 
161 ... 032 .(161 .120 .... 317 19~ .034 .063 .194 -.261 
162 -.n54 .070 .101 -.368 19~ .099 .059 .268 -.245 
16~ .. ,1'184 .fl75 .(119 -.312 197 ".001 .079 .180 -.364 
164 -.nl= ,n69 .169 -.275 19~ .054 .059 .254 -.168 
16!o! -,051 .1'170 .108 ... 422 199 .095 .046 .291 -.018 
16" ... llea .089 .nAO -.64f.1 200 .154- ,('149 .359 -.080 
167 -.'It;A .oftO .116 ·.329 201 .181 .058 .439 -.065 
l6~ .n79 .1'150 .285 -.162 20' .169 .069 .440 -.060 
169 .083 .~59 .283 -.254 201 .104 .079 .474 -.219 
17~ .f)'~ .n17 .:;40 ... :315 204 .082 .075 .419 -.297 



wINn ENGINEERING STUDY OF THE ~~NAJSSaNCE CENTER 
cITv UPSTRf.'A~ 

OLTER eUIl.DING 
WINe DIAECTION le6 

PRESSURE tiE At\. R~S MAX I~UM MII\IMUM PREssURE MEAN RMS ~A)(lMUM MINItlU~ 
ViP f.iRESSlJRF p"E~SUQE PRESSU~F.: PRESSURE TAp PRESSURE PpESSURE PRESSURE PfilESSURF.: 

""U~";E'R CoEFFt!':TEr..T coEFFICIENT CoEFFICTENT COEFFICIEI\T NU .. BER CnEFFICIENT CCEFFICIENT COEFF Ir. lENT COEFFICIENT 
1 -.41'C; .173 .290 -1.105 3S -.349 .101 -.036 -.756 
~ ... 27' .169 .:!16 -1.(196 3f. -.377 .117 .099 -.810 
3 -.!16 .133 • n41 -1.075 37 -.48] .131 .09 • -1.014 
4 -.54C; .,21 .193 -1.031 38 -.455 .142 .138 -1.031 
5 -.227 .16\ .367 -.eu 39 -.605 .143 -.098 -1.113 

" -.,99 .; 25 .~17 -_fIlA4 40 -.142 .156 -.316 -1.368 
7 -.'516 .;oRe ·.222 -.8?3 41 -.908 .116 • ... 21 -1.651 
e ... 539 .128 -.157 -1,~31 4i' -.41S .128 .361 -.968 
9 -.('4(\ .175 .53!' -.684 4~ -.013 .111 .355 ·.617 

Iii .n'l? .152 .536 -,485 44 -,310 ,211 ,421 -1.462 
11 -.4Re; .;'87 -.218 -,772 415 
12 -.4AA .1lA -.123 -1.034 4,. .49~ .158 .973 -.1')16 
q .554 .159 1.ncn .(121 47 .486 .167 .978 ·.034 
14 .4D .'30 1.063 -.400 48 .509 .182 1.062 -.095 
111: -.863 .~51 .(122 -1.97(1 49 .429 .182 .950 -.119 N 

)-. -.8:?c; .?42 -.222 -,.956 5n .1545 .184 1.137 -.034 10 
00 

)7 -.6~7 .190 -.093 -1.511 51 ,459 .172 1.00. -.037 
) ~ -.!SRl .166 .278 -,.137 5; .!I;02 .141 .960 .102 
Ie; -.499 .'59 .~9' -l.11e 53 .160 .224 .926 -.767 
20 -.319 .,,77 .~73 -1.057 54 -.712 .208 ·.126 -1.641 
21 -.f'lC;C; .;07 .601 -.S24 55 -.S59 .171 -.085 -1.666 
22 -.(lC;1 .111 .276 -.611 5l- -.440 ,143 .011 -1.510 
23 -.2!'19 .1\78 .067 -.!S97 57 -.485 .151 .173 -1.190 
24 -.207 .105 .114 -.73(\ 5A -,462 .164 .lett -1.066 
~II: -.321:) -136 .oso -.C;89 59 -.320 ,163 .234 -.947 
2~ -.3l1 .111 .012 -,18e 6(' -.30e .159 .178 -.942 
27 -.27':' ."96 .077 .... 697 61 -.~84 .}34 .160 -.883 
i?~ -.247 .;;89 .047 -.734 ~i' -.~86 .118 .229 -.81A 
2<:) -.,7":1 .n76 .10A -.600 6~ -,227 .101 .ot.tt -,782 
3;' -.2(1' .,,62 -.008 -.4Se; 64 -.219 .087 .hl -.570 
3, -.2'~ .060 -.0113 -.458 6; -.220 .083 .033 -.577 
3, -.22" .0E:Ci -.{HO -.526 6~ -.219 .072 ·.019 -.668 
3:;l -.16C; .06" .108 -.491 ~7 -.141 .062 .038 -.466 
JA -.21':; .nSe; .038 -.(1:86 ~p -,175 .(151 -.040 -.445 



WtNo ENGINE£RtNG STUOY OF THE AENAISSANCE CENTER 
CITy UPSTRF.AjIoI 

O\;T£W ~UILOING 
wINe DIRECTION IP6 

PRESSURE lYE At.; PwS MAXIMUM MJf\YMUM PAEssUpE MEAN AMS flAXIMUM MINItlUM 
TAP ~""ESSU~,!, Pr;lEcSUJ:E PRESSURF PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF. 

NUMHF::R COf.FFH~TEI\T COEFFTCt€NT CnEFF!CIENT COEFFICIEfliT NUMHFR C("lEFFrCIENT CCEifFICIENT COEFFIcIEt+.T COEFFICIENT 
6Q -.lQn _"46 -.030 -.417 101 -.112 .049 .076 -.282 
7;' .... 19~ .n45 -.1)33 -.440 In4 -.144 .042 -.011 -.346 
71 .... 13q .;;53 .041 -.432 lOS -.156 .040 -.027 -.339 
7., -.371:; .\56 .147 -1.270 10*" -.164 .039 •• 052 -.299 
73 107 -.100 .036 .002 -.251 
'4 -.41",1 .163 .268 -).137 lOP ".133 .1)45 .015 -.338 
7~ ... 52'~ .\46 -.006 -1.156 109 -.160 .045 ... 003 -.321 
7t: .... 1594 .147 -.180 -1.138 111) -.135 .053 .0~5 -.433 
77 -.722 .170 -.298 -).402 111 -.117 .069 .078 ... 443 
7A •• 47~ .lle -.106 ... 965 112 -.219 .093 -.005 -.660 
lq -.164 .117 .302 -.544 11:1 -.140 .111 .:uo -.566 
a·; ·.'32~ .113 .~19 -.1;11 114 ./'114 .164 .687 -.546 
8} 115 -.119 .134 .3'56 -.572 
at' .397 .139 1.003 -.049 116 -.222 .136 .188 -.856 
8':1 .426 .135 .939 -.(l37 117 -.330 .125 .025 -.988 N 

\0 
84 .457 .,31i ,938 ·.013 11-- -.280 .ll5 .138 -.906 \0 

a'5 .3A6 .,37 .@79 ·.051 119 -.414 .131 ·.019 -.952 
8~ .5(\9 .137 .987 .n75 120 -.1:;14 .132 ·.101 -1.111 
87 .33R .117 .792 -.030 121 -./,74 .150 -.309 -1.389 
ae .006 .~O6 .694 -.726 122 -.385 .10? .070 -.743 
89 -.64' .~24 ·.065 -1.798 123 -.143 .089 .279 -.55~ 
91'1 -.454 .183 -.OOS -1.368 124 -.248 .1415 .280 -.917 
91 -.41«; .159 -.019 -1.247 12«; .t)61 .137 .699 -.390 
9" -.:3711t .13': -.014 .... 947 12/, .329 .121 .843 -.022 
9'1 -.41'10 .155 .200 -1.196 121 .325 .112 .707 .017 
94 -.394 .152 .223 -1.071 12P .337 .121 .812 -.tHO 
9~ -.269 • '49 .338 ·.820 129 .i?61 .118 .81'12 -.082 
9f: -.263 .139 .178 -.783 13~ .384 .102 .755 .100 
97 -.241'1 .124 .159 -1.079 131 .337 .115 .765 .ni6 
9p -.251 .114 .099 -.944 132 -0.000 -0.000 -0.000 -0.000 
'Ie; w. u~~ .;;99 .178 .... 695 13'3 -0.000 -1).000 -0.000 -0.000 

lOt) -.IA .. .n78 .095 -.475 134 -0.000 -0.000 -0.000 -0.000 
lnI -.197 .018 .07S -.545 135 -0.000 ·0.000 -0.000 -0.000 
102 .... 181 .n59 .039 -.425 136 -o.noo -0.000 -0.000 -0.000 



WIND E~GtNEERtNG STUDY OF THE RENAISSANCE CENTER 
CITY UPSTREA~ 

OUTER BUILDING 
wI~C DIRECTION 186 

PRESSURE tJEAN RtlS MAXIMUM Mtfl.tMUM PRESf;UPE MEAN RMS MAXIMUM MINI"UM 
Up "'!;ESC;ItR~ PRF.~SUPE PRESSURE PRESSURE UP PRESSURE PRESSURE PRESSURE PRESSURF 

"!U~I:!FR CoEFFTCTE" T COEFFTCI~~T CnEFFICIENT cnEFFICI£I\T NU"'F!F~ CnEFFrCIENT CCEFFICIENT COEFFICIE"T COEFFICIENT 
]37 -.34, .,22 ·.r.Sq -1.173 171 .163 .090 .547 -.095 
138 -.344 .124 .040 -1.058 172 .285 .089 .696 -.001 
1.3C; -.24;: .121 .247 -'.(\55 17~ .165 .092 .531 -.204 
14o -.23" .109 .144 -1.1'63 174 -.14f1 .140 .283 -.689 
141 -.224 .105 .153 -.941 1715 -.491 .175 -.051 -1.408 
14? -.2?f; .106 .117 -.8 0 6 17,. -.316 .124 -.034 -.989 
'4~ -.14c:.: .Fle5 .131 -.'!93 177 -.285 .115 -.046 -.938 
144 -.lr;q .('73 .04\ -.547 17A -.272 .125 .023 -1.051 
14!; -.176 .n7! .n31 -.642 17q -.193 .1)88 .199 -.594 
14,. -.16f, .J;S6 .010 -.443 Ul' -.138 .047 -.022 -.503 
147 -.;'AA .n43 .055 -.306 leI -.051 .034 .Oljtt -.200 
14P -.11Fl .;;37 • 1'13 -.272 lSi' -.nS6 .034 .O~ .. -.17~ 
14Q -.l~;" .;i3S -.n25 -.:;86 Ie, -.127 .054 .032 -.408 
15;; -.138 .;;34 -.!'l15 -.255 184 -.194 .086 -.012 -.697 
151 -."6Q .~34 .034 -.191 US -.251 .134 -.003 -.99(' VI 

Q 

152 -.11R .;'15 .n05 -.281 leI- -0.000 -0.000 -0.000 -0.000 Q 

lS~ - .142 .~42 -.023 -.307 187 .n66 .014 .495 -.147 
154 ·.1?~ .nSO .nl0 -.364 188 .n75 .053 .321 -.1)69 
155 -.114 .(176 .040 -.553 te9 .n46 .047 .224 -.140 
15Eo ·.12~ .,,83 .216 -.~96 190 -.04. .047 .141 -.223 
157 .lill .123 .582 -.438 191 .n42 .045 .211 -.154 
15F1 -.f'8~ .n84 .241) -.475 19i' -.n35 .054 .134 -.273 
15Q -.lA4 ."8S .117 -.580 193 -.152 .074 .os3 -.492 
16;; ... 11 ~ .;;93 .144 -.582 194 -.177 .n89 .n41 -.627 
161 -.231 .;'99 .(174 -.742 19~ -.rHO .067 .289 -.381 
16., -.33F1 .10b -.054 -.757 19" .155 .010 .482 -.06S 
It13 -.sn .119 -.163 -1.(178 197 .10Q .088 .424 -.167 
164 -.22R .n84 .n45 -.576 19A .202 .092 .632 -.046 
16~ -.1'172 .079 .232 -.477 199 .147 .086 .526 -.113 
16~ -.1"4 .124 .~55 -.640 20n .291 .073 .640 .029 
H:7 .(\7" .,22 .!31 -.30S 201 .329 .070 .6'51:t .12n 
lap .273 .108 .774 -.n55 20::> .289 .019 .559 .073 
16Q .23'5 .n92 .631 -.028 20~ .259 .070 .579 .025 
17;: .24;; .iiQl .~50 -.023 204 .255 .083 .621 -.081 



WI~r. E~GINEERING ~TUOY OF T~E RFN.ISSANCE CENTER 
cITy UPSTRF.At.4 

nlJTER aUILOIPtlG 
wINe DIRECTION lq6 

PRESSURE:: tlEAN RwS MA)(lMUM t.4I"IMUM PRESSURE MEAN RMS fl-AXIMUM MINlflUfI 
hp "'~ESSURE P"E~SURF. PlRESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

NUM~FR CoEFFICTEI\T Cr.e.FFTCIEI\T coEFFICIENT COEFFICIENT NUMP.F.'R Ct'lEFFTCIENT CCEFFtCIENT COEFFICIENT COEFFICIENT 
".460 .,64 .161 -1.163 3~ -.326 .088 ·.040 -.67Q ., -.338 .16~ .291 -.Q46 3~ .... 381 .100 -.013 -.820 , -.5SQ .130 .104 -1.037 37 -,4.70 doe -.106 -.934 

4 -.6t'lt'l .132 -.042 -1.249 38 • ... 11 .131 .001 -1.101 
r; -.271 .,18 .:34 -.~50 39 -.614 .151') ·.043 -1.186 
F- -.27ft: .'32 .206 -.771 41\ -.A45 .16} -.27f) -1.454 
7 ... !:.'4" .103 -.179 -1.12~ 41 -1.(175 .173 -.5~4 -1.688 
~ -.569 .J23 -.1l7 -1.22t' 4' -.375 .166 .45f) -.943 
Q -.ooc; .169 .1023 -.581 4~ -.009 .120 .395 -.458 

1; -.167 .'''9 ,S"5 -.663 44 -.145 .198 .730 -.173 
11 -.46A • na2 -.20f) -.81)5 4«; .342 .186 .9~8 -.337 
12 -.54~ .107 -.230 -1.}4(1 4~ .C;Sq .114 1.021 -.027 
1::1 .5:'41 .1E: 1 J.055 ,(lOq 47 .'530 .165 .975 -.nI2 
14 .212 .242 .~30 -.788 itA ,535 .178 le02- -.010 
Ie:: ... fSA .::»41 -.078 -I.PO .. 4Q ,443 .117 .993 -.111 w 

0 
1~ ".59" .] 94 -.095 -1.584 5('1 .561 • \18 1.111 .020 ..... 
17 -.494 .,57 .013 -1.308 51 .439 .162 .90- -.020 
HI -.41," .123 ".049 •• 956 5::» .473 .149 .985 .04e; 
Ie; -.4AP .,42 .166 "1,032 S~ -.022 .235 .679 -1,058 
2~ -.41;" .152 ,125 -1.241 54 -.644 ,237 -.OAtt -1,692 
21 -.3Pl .t67 .:!O6 -1.(198 55 -,491 .209 .038 -1.607 
22 -.337 .163 ,153 -.975 5" -.394 .180 .051 -1-217 
23 -.301, .HO .128 .... 970 S1 -.419 .166 -.004 -1.679 
24 -.3n" .l3~ .3~4 -.P.91 SA -.423 ,167 .376 -1.241 
(!e:: .... 299 ,125 .095 .... 830 '5<.) -,33Q .159 .39f) -l.llO 
'?I- ... 276 • HO .072 -.752 61\ -.337 .143 .237 -.e60 
27 -.U·? ,n96 ,036 ... 73«; 61 -.321 .133 .14- ... 815 
2P -.251 .n82 .. ,043 -.642 6, -.324 ,132 .109 -.852 
29 -.2"1 .n74 • ell q ... e8e 61 -.245 .104 .138 -.735 
3;' -.221; .n6l': -.n32 -.C;67 ti4 -.,45 .091 .1)34 -,857 
31 -.2:;1 ,066 -.042 _.c4(1 6C; ... tl6/) .090 -.033 .... 666 
3~ -.'-44 .n6Q -.(130 -.C:;U, 66 -.247 .(168 -.018 -.617 
33 -.2M~ .i:72 .028 -.51H 67 ... 182 .058 .019 -,422 
34 .... 222 ,r84 .030 -.715 68 ... 198 .050 -.048 -.403 



WINO ENGINEERI~G STUDY OF THE ~FNAISSANCE CENTER 
cITy U"STRF.A~ 

nuTE~ ~UIt..OI~G 
WINe DIRECTION 1q6 

PRESSURE tiEAN R~S MAlCII\4UM I\4Y"'Y"'UM PRESSURE MEAN RMS f>1AXIMUM f>1INItlu'" 
TAP "RESSIJJ.!E ~REC:;SUFIE PRESSUR':: PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

f\,UfJ,i'!F'R COt:.FFICTEI\T CofFFTCIEt.!T coEFFICIENT COEFFICIE,..T NUfoIBFR C"EFFICIENT CCEr:FICIENT cnEFFIcIFI\T COEFFICtENT 
oq -.21? .';53 ·.('148 -.422 103 -.142 .049 -.004 -.381 
1:: - .. 22q .~62 ".050 ... 4511 104 -.164 .046 -.008 -.351 
11 ... lA3 .;'72 .n53 -.451)1 10e; -.179 • .,49 -.030 -.400 
7? -.31'4' .132 .161 -1.f'l47 10" -.192 .055 -.n31 -.467 
''1 -.468 .152 -.007 -1.252 107 -.132 .053 .042 -.388 
1. -.4"1' .l62 .153 -1.121 lOA -.160 .056 .04t1 -.444 
lr:. ·.5r;~ .'68 .006 -1.234 1nq -.182 .055 -.028 -.385 
7,. -.6"'7 .\61 .... 110 -1.35" 110 -.165 .068 .015 -.532 
"/7 -.A?;,. .'76 -.:!06 -J.559 111 -.145 .085 .075 -.5B4 
18 -.5?; .'24 .1)65 -1.005 112' -.276 .131 .006 -1.386 
19 -.14A .111 .:!72 -.629 11~ -.187 .111 .218 -.625 
a,; -.263 .,74 .573 -.e32 114 .1')65 .164 .679 -.614 
a, .167 .171 .e27 ·.449 1115 ... 043 .123 .3Rb -.498 
82 .4'" 1 .151 1.056 .005 11,. -.155 .130 .224 -1.097 
1:3::1 .4"2 .146 .92'" .046 117 t.I 

84 .473 .,44 .928 .079 UP -.220 .151 .1"0 -1.050 0 
N 

8!; .JAq .135 .e"7 -.(110 llQ ·.~61 .160 .190 -1.147 
a~ .!; 13 .132 .1;5'" .1'180 120 -.486 .118 .2~8 ·1.16~ 
87 .31,' .126 • 1St:; -.043 121 -.686 .19 0 .221 -1.491 
~FI ... 172 .i?03 .:84 -.956 12i' -.349 .161 .784 -.890 
89 -.57;,. .'47 .026 -1.503 123 -.112 .119 .550 -.567 
9" -.3F1l • ~ 91 .061 -1.267 124 -.191 .164 .598 -.901 
91 -.3E-B .162 -.n25 -1.142 12- .130 .158 .816 -.458 
9, -.32'5 .136 -.1'114 -1.152 1~" .381 .141 .873 -.045 
9., -.31-4 .15'5 .1)44 -1.42~ li!7 -0.000 ·1'.000 -0.000 -0.000 
94 ".3l:!1 .,54 .1'145 -1.261 12A -0.000 -0.000 -0.000 -0.000 
91:5 -.2AR .'47 .261 -.967 129 -0.000 ·0.000 -0.000 -0.000 
9~ .... 3(\~ .141 .196 .... S54 13n -0.000 -0.000 -0.000 -0.000 
97 .... 30n .)3'5 .208 -.85S 131 .349 .127 .847 .018 
9~ ".1n~ .140 .12A -1.007 132 ·0.000 -I'}.OOO -0.000 -0.000 
9q ".:?2~ .111 .093 ·.~34 1J~ -0.000 -0.000 -0.000 -0.000 

100 -.22::? .f'87 .038 .... !-S83 134 -0.000 -0.000 -0.000 -0.000 
lot ... 24? .1\92 -.1'110 -.62ft 135 -0.000 -0.000 -0.000 -0.000 
102 -.2l~ .062 -.n25 -.4Q9 13" -0.000 -0.000 -0.000 -0.000 



wyNn ENGI~EEPING STUDY OF TME RFNAISSANCE CENTER 
cITy UPSTREA~ 

OUTER RUILOING 
WINe DIRECTION 1q6 

PRESSURE tJElIN R~S MAX ItJUM MT~IMUM PRES~URE MF.AN RMS MAXIMUM MINI"UM 
TAp Io"RESCSIIRE ~RE~SlJPE PRESSURE PRESSURE T.p PRESSURE PRESSURE PRESSURE PRESSURE' 

NUM8EFl CoEI='FH'TE~ T C C E F FTC t f"l T cnEFFICIENT COEI='FICrEI'<IT NUp,tAf!R Ct'lEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT 
137 ... :3, , .131 -.n24 -1.094 171 .171 .100 .590 -.158 
138 -.3?«:; .,39 .119 -1.082 112 .297 .091 .694 -.030 
13Cl -.'::'47 .,34 .253 -.904 17'3 .141 .095 .56i -.242 
14" ... c6~ .,20 .144 -.863 174 -.201 .\48 .411 -.839 
1'+1 -.276. .116 .177 -.926 1715 -.550 .210 -.089 -1.462 
14t.' .. ;::~,. .124 .231 -.953 17~ -.332 ell7 -.020 -.932 
14~ -.1 Q1 .n96 .(181 ... 684 117 -0.000 -n.ooo -0.000 -0.000 
144 -.1Q«:; .n83 .tl38 -.677 17~ -.290 .133 -.017 -1.094 
l4e; -.21C:: .1'89 .033 -.683 179 -.238 .100 .126 -.918 
14f ... ) HC:: .n65 .06'3 -.548 len -.161 .052 .007 -.393 
147 -.11"17 .I'4C; .092 -.385 181 -.093 .041 .046 -.288 
148 -.1':17 .n4S .n14 -.:Hfl IS? -o.noo -0.000 -0.000 -0.000 
14Cl -.lC::l .;'46 -.n13 -.382 18~ -.132 .n54 -.OOH -.411 
IS!' ... \6;:> .n49 -.022 -.395 1e4 -.162 .066 -.016 -.668 
)51 -.r9A. .n49 .035 -.324 185 ... 181 .094 .017 -,661 tH 

0 

1S2 -.127 .ii44 .n25 -.307 lSjIj -0.000 -0.000 -0.000 -0.000 tH 

lS".'! ... 16" .;'59 ... n14 -.491 le1 .040 .072 .373 -.222 
l~" -.,'it:; .n77 .07. -.634 leA .Oll .048 .232 -.129 
155 -.IF!,, ., (19 .n32 -.e23 1e9 .021 .046 .228 -.171 
lSf, -.\66 .1'88 .184 -.598 1<';0 ... n13 .051 .147 -.353 
151 .040 .12e .;<.;2 ".535 191 .031 .048 .232 -.163 
159 -.oRl .~82 .211 -.468 192 -0.000 "0.000 -0.000 -0.000 
15q 19~ -.153 .082 .112 -.521 
16;; -.(,91'\ .1'1<';0 .1's1ft -.fll!1\ 194 ".164 .096 .121 -.571 
161 -.I<.;er; .101 .n86 -.734 lc;c; -.n21 .('172 .297 -.271 
U2 -.283 .12~ .138 -.867 1Cf~ .133 .062 .46'1 .... 076 
16~ -.4~1 .,45 .179 -1.165 191 .nel .019 .372 -.309 
1 b4 -.111 .117 .354 -.603 198 .177 .086 .557 -.078 
16'- _. !,\cq .;'87 .4!iO ... 331 199 .121 .095 .534 -.,89 
lbf, ... ''\~9 .' 22 .576 -.484 200 .281 .084 .647 -.Oll 
107 • ,'S1 .13(1 .ssc; ... 2157 2n1 -0.000 "0.000 -0.000 -0.000 
16A .2A(, .119 .74f; -.039 20? .277 .092 .60S -.003 
16<; .24~ .1lf' .740 .... 069 20~ .~59 .n8n .521 -.019 
17n .?53 .107 .719 -.079 24'14 .?58 .090 .525 -.043 



WIND ENGINEERING STUOV OF THE RENAISS.NCE CENTER 
cITy UPSTREAM 

nlJTEH eUU.OINe 
wINC OIRECTION 206 

PRESSURE ~~AN RvS MA)(If/UM Mt~IMUM PRES!I;URE MEAN RMS MAXIMUM "INIfiU~ 
lAP .... ESSURE PREC;SUPE PAESSUR~ PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUR~ 

I\4IJV!'!E'R COEFF!CTE"T COt.FFTCI~NT coE~FICJENT COEFFICIE~T NUMeER C"EFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT , -.3C;~ .11.0 .176 -.966 3~ -.337 .095 .114 -1.100 
? -.2S? • \17 .140 -.710 3,. -.427 .106 .306 -.951 , -.397 .'87 .536 -).008 37 -.476 .104 .314 -.A99 
4 ".47; .125 -.032 -1.038 3A -.325 .111 .414 -.73~ 
5 -.111 .'76 .343 -.812 3ea -.423 .151 .335 -.981 
~ -.222 .'39 .449 -.691 411 -.682 .209 .1C;· -1.328 
7 -.4ftc: .111 -.n29 -.959 41 
8 -.lt7e:; .; 49 .393 -.963 42 -.124 .251 .72'+ -.885 
q .] M~ .,16 .f09 -.514 4~ .n81 .132 .711 -.391 

1;; -.n7? .165 .S49 -.102 .4 -.005 .273 .930 -1.204 
11 -.421 .n99 -.035 -.962 45 .415 .195 1.215 -.285 
12 -.49' .111 -.117 -.999 4" .616 .182 1.~59 -.003 
1 ~ .571 .Hief 1.n21 .071 47 .C;56 .166 1.O!l;6 .012 
16 .13" .?14 .724 -.76~ 48 .-;46 el6S 1.060 -.100 
Ie: ... 415·" .190 ·.002 -1.551 49 .438 .160 .990 -.113 
If! -.37~ .'42 .n04 -1.063 50 .557 .159 1.060 .080 '" 0 

17 -.3 n q .131 .ln8 -1.044 51 .474 .150 1.098 -.133 "'" 
1,:1 -.413 .H'I2 -.114 -.el7 5~ .478 .153 1.023 -.009 
\q -.4?Q .115 -.116 -.959 5'! -.062 .198 .691 -1.01. 
2; -.576 .122 -.245 -1.145 54 -.472 .191 -.006 -1.382 
21 -.3t;~ .126 .091 -1.0711 5!5 -.328 .171 .143 -1.201 
22 .... ,," .121 .112 ... 9l() s~ -.247 .141 .109 -1.110 
.?~ -.lec; .;23 .144 -.932 57 - •• 10 .133 .022 -1.392 
?4 -.IIj'-Q ., l3 -.1'159 -1.249 !SA -.555 .132 -.n18 -1.218 
2c; -.?ca .1,,8 .n74 -.835 $9 -.337 d26 .206 -.913 
~~ -.34? .F91 -.n28 -.719 60 -.391 .108 -.051 -.913 
27 -.36.4 .090 -."71 -.754 61 -.:.:196 .103 -.125 -.788 
2J1 -.47A .;iS3 -.253 -.861 62 -.C;49 .115 -.266 -1.042 
2C; -.264 .;'78 ... n32 - • .,49 6, -.299 .091 -.051 -.634 
3t' -.3215 .1'78 -.(197 -.685 64 -.328 .074 -.073 -.602 
31 ".3~1 .1'85 -.ll64 -,703 6C:; -.332 .012 -.001 -,632 
32 -.48n .n96 -,172 -1.(184 66 -.471 .064 -.266 -.712 
33 -.27Q .10l .028 -.935 67 -.259 .059 -.06S -.507 
34 -.34~ .113 .284 -1.041 6e -.322 ,067 -.n46 -.605 



WIND E~GINEERI~G STUDY CF THE RENAISSANCE CENTER 
,..ITv UPSTRe:A~ 

OLlER I3UILDING 
wiNe DIRECTION 206 

PRESSURE f.lEA~ R~S MAlC I..,UM Mltl.IMUM PREStSURE MEAN RMS MAXIMUM MINIMUM 
TAp r-J:ESSURE PRE~SlipF PPESSURE PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUAJ! 

NU~Rr:R coEFFIrTE"T COt.FFTCI!"T CnEFFlctENT coEFFlClEr-.T NUMSF:R CI"IEFFtCIENT CCEFFtCIENT CoEFFICIE"T COEFFICIENT 
6Q -.334 .,,715 -.026 -.PaR to:! -.246 .056 -.025 -.411 
1;' -.488 .ne6 -.153 -1.019 104 -.309 .061 -.156 -.633 
71 -.291 .;'92 • n4 () -.744 lOt; -.315 .013 -.103 -.104 
7';' -.371 .10" -.035 ... ~91 lOll -.462 ,019 ·.212 -.199 
7~ -.43Q ,,17 -.102 -1.037 107 -.255 .076 -.ORO -.558 
74 ... 331 ,136 .(191 -.917 10$11 -.306 .016 ·.10& -.679 -,e; -.457 .'62 .067 -).141 10CJ -.213 • (')72 .019 -.490 
7fo -.559 .'82 .(1eo -1.411 110 -.206 .081 -.001 -.852 
71 -.72;:' .1 QC; .lA6 -1.62C; 111 -.205 .108 .043 -.835 
1". -.409 .,73 .415 ... 969 111' -,311 .159 ,20- -1,405 
19 -n.()OO -a.nOo -n.eoe -0.000 11' -.206 ,122 ,314 -.614 
eil ·".00/\ -o.nOO -n.noo -0.0(\0 114 .n82 .144 .811 -,405 
Sl -".00t' -0.1'00 -0.000 -0.000 lIe; -,{,l4 .119 .4~4 -.501 
St? -{l.con "0.000 -0.000 -0.000 116 -,14_ .091 ,226 -,596 
l;~ ,40e:: .169 1.031 -.('86 117 -,23ft ,089 .1~3 -,690 V'I 

84 .434 .164 .971 -.153 llA -,119 ,117 .4]2 -.664 0 
tn 

Be: .364 .'50 .ee4 -.228 119 -.202 .121 .287 -.851 
t!~ .4QC, .,45 ,lii13 ·.063 It'o -.251 .181 .46ij -1.111 
ij7 .?qc:;; .,62 .1:31 -.:31 1 121 -.423 .253 .587 ·1,31~ 
!;P -,t n .191 .513 -.949 122 -.111 .225 .6S8 ",886 
89 -.471 .~ZO .(ll~ -1·441 12~ -.062 .155 ,555 -.554 
90 ·.3('0 .173 .0eQ -1.151 124 -.112 ,201 .495 -,906 
91 -·ZQ9 ,14~ ·e32 -1.223 12~ -.012 .161 .688 -,5'62 
9, -·361' ·lZA ·003 -1-139 12f- .236 .160 ,91'11 -.223 
9~ -.~~(I .,40 .OZ2 -1·424 It17 .226 ·145 .14ty -,171 
94 -.523 .137 ·161 -1-351 12P .251 .158 .768 -,224 
'Ie; .. , ~(17 .124 .n85 -.912 12C1 .201 .153 -113 -.280 
q,. -.311' .119 .1'19 ·.e96 13(\ .l40 .128 .694 -.024 
97 ·.3~~ .113 .(l42 -.829 131 .265 ,141 .Q46 -.201 
9P .... 1:1.''' .122 ".1'191 -1.lS7 132 "0.000 "'1'1.000 -0.000 -0.000 
99 .... 274 .';9£1 .021 -.77A 13 __ -0./)00 -0.000 -0.000 -0.000 

10e ... 31~ .0713 -.089 ... 599 134 -0,000 -n.ooo -0.000 -0.000 
lOt -.31 A .~1P. -.116 -.704 135 -0.000 -n.OOO -0.000 -0,000 
102 -.4'5~ .n61 ... le2 -.744 136 -0.000 -0.000 -0.000 -0,000 



~INO ENGINEERING STUDY OF T~E RfNAISSANCE CENTER 
cITy UPSTREAJ.! 

OLTER ~UIL.DING 
wINe OJRECTION 206 

pj:jES5URE "E4'" R-..S MAXI"UM M!NIfoiIUM PAESsURE MEAN RMS MaXIMUM MINIMUM 
Tl\p f"~ESSUj:jE f"REc:SlipE PRESSURF' PRESSURE TAP PRESSURE PRESSURE PRESSURE PRESSUAF. 

f\lJ"'''j:R ccEFFIrrEf\T COeFF rc 11:",,1 CoEI'FICIENT CcEFFICIEt\;l NUMBFR C~EFFICIENT COEFFICIENT CnEFFICIENT COEFFICIENT 
137 -.3C:;' .n5 ".112 -1.142 171 -0.000 -0.000 -0.000 -0.000 
13F1 -.491 .117 -.25(1 -1.120 172 -0.000 -(\.000 -0.000 -0.000 
\3(1 ·.2Al .10B .005 -.781 17:. .161 .1'197 .539 -.152 
14i\ -.34:\ .104 -.099 -1.026 114 -.~84 .126 .311 -.531 
1'1 -.342 • PH) ·.12~ -.e3. US -.421 .162 -.043 -1.210 
]42 -.~fl2 .111 .... 221 -l.lln 17" -.278 .119 -.03" -1.002 
14":t -.2r.;; ."9<' -0.000 -.t\ll 177 -0.000 -0.1'100 -0.000 -0.000 
144 -.2Al .~16 -.fll6 -.S67 178 -.356 .123 -.095 -1.084 
HC -.2Af\ .r74 -.098 -.t!26 17Cil -.~07 .n99 .027 -.645 
14F- -.41e; .i'61 -.195 -.757 Un -.373 .n50 -.211 ... 576 
147 - .i1 r·3 .~56 -.~09 -.492 tel -.185 .054 -.057 -.474 
l4F1 -.25(1 .;;56 -.105 -.!H9 182 -0. non -0.000 -0.000 -0.000 
1'+e; -.?Ft'1 .riS8 -.010 - •• 6A te3 -.156 .n53 -.012 -.:37-; 
15;' -.41? ef\59 -.234 -,"67 184 -.lBl .057 -.042 -.597 
151 ... 2(11 .n58 -.049 ... \;38 le~ -.199 .084 -.001 -.5415 c..t 

152 ... ) 6;· .055 .n25 -.399 186 -0.000 -0.000 -0.000 -0.000 0 
0-

15:'2 -.2"4 .n76 -.003 -.623 187 -.007 .n64 .so~ -.261 
154 -.19i, .n9i? .n39 -.7?n 18A -.008 .n46 .210 -.t5n 
15; -.231 ,13 (' .173 -.P-45 18(1 -.1'12 .045 .146 -.200 
lS~ -.187 .1"90 .169 -.598 190 -.100 .048 .073 -.4S? 
157 .. ,")4 .(190 .442 -.3415 191 .008 .048 .1"8 -.16Cil 
1511 ... ll~ .063 .10B -.509 19'- -0.000 -0.000 -0.000 -0.000 
159 -.19A .063 -.013 -.55n 193 -.147 .078 .Ofl4 -.SB4 
161'1 -.oAc .067 .1315 -.413 194 -.153 .084 .072 -.42-; 
161 "·17j:j .ii7S -018 ".658 19«= -.046 .071 .180 -.339 
162 -,22] .094 .223 -.705 19,. .n87 .064 .350 -.136 
16'11 ... '3~P .120 -.007 -.951 197 ."0' .n815 .302 -.341 
164 -.12Ft .100 .272 -.585 19(1 .129 .098 .532 -.200 
lCe:: ·.oe~ .n78 .159 -.369 199 .051 .100 .513 -.262 
l6t- ... 1'31 .119 .257 ".630 200 .217 .094 .662 -.083 
167 -.r.;; .118 .455 -.407 20t -0.000 -0.000 -0.000 -0.000 
H:!! .17~ .121 .629 -.133 202 .228 .102 .634 -.092 
169 ·0.000 ·o.noO -n.OOO -0.000 20; .209 .092 .580 -.123 
17;; -O.COP. -o.nOO -0.000 -0.000 204 .?13 .n97 .596 -.039 



WT~~ E~GINEE~T~G ~T~OV OF THE RFNAISSANCE CENTER 
rlTv UPSTQFAw 

OI.TEQ RUII.DIfl/G 
wI~C OlMECTlON 276 

PRES5UME ft'-EH' R"S MA)(TfilUM ~I"t~UM PRESSURE MEAN AMS ti.AXIMUM MINI~U'" 
TiaP ~S;ESSI!"'F F'''EcSU~E PPESSU~F. PPE'SSURE UP PRESSURE PRESSURE PRESSURE PAESSURF 

t.!Ufili;'FR CCEFF1CTEt.T (rEf-FTetr:"T C"EFFlCIEfl/T CCEFFICIE~T "'UMBFR CnEFFrCIEfl/T reEr:FlCIENT COEFFIClE"'T COEFFICIENT 
-.16" ,151 .} 13 -1.)77 31: -,t)22 .234 .730 -.905 

? -.25? ,'39 .~91 -,909 3~ ... 037 .267 .834 -1.034 ., 
",37~ .190 .eeo -1,356 31 -.017 .221 .723 -.869 

4 -.21~ .1(,4 .~el .... 987 38 -,nI9 .226 .754 -.915 
C; -.45') .' 39 .073 -1.288 39 -.101 .264 .900 -1.304 
~ ... 1 t;Q .'fl4 .:!93 -.fl/)~ 41'1 -.134 .301 1.038 -1.538 
7 ... 1<;'" .~O(l .390 -1,120 4, -.097 ,250 .e69 -1.268 
fI -.:,,4 .181 .113 "1,163 42 -.101 .2SS .891 -1.266 
I; -.~?C; .131 -.002 -).051 43 -,47, .157 -.038 -1.189 

1ft -.r.q~ .116 .432 -.730 44 -,552 .179 -.062 -1.359 
11 -.12·'\ ,,-31 .soo -1.095 4S -.444 .Hq -.051 -leU1 
1? -.343 .H~4 ·187 ... @7C; ~~ -,456 .152 -.040 -1.131 
P ,I" 11 .,76 .~29 -.706 47 .025 .105 .279 -.531 
14 ... 5,'7 .199 .O7l '"'1.477 4A .017 .119 .323 -.622 
lC, -.251 .102 .IHS -.857 4q .n28 .099 .217 - •• 72 ¥a 

H- -.23" .",76 ·.020 -.sqn sn .027 .101 .270 -.481 0 
'-J 

11 -.295 .;'56 -.134 -.536 S1 .nl0 .141 .666 -.521 
l$» -.2", _n!:1 -.n2t:1 -.418 !i' -.033 .152 .471 -.544 
Ie; -.l9Q .,.,54 -.029 -.429 !'! -,463 .116 ·.038 -1.373 
2b -.339 .;":4 -.169 -.582 54 -.241 .110 .015 -1.186 
21 -.12$3 .,,50 .025 -.345 5S -.308 .081 -.119 -.153 
22 -.lqq ."53 -.019 ... 450 56 -.161 .046 -.025 -.417 
23 -.2f'1:t .r.54 -.026 -.482 57 -,192 .036 -,052 -.:130 
24 .... 3&:1 .1'61 -.142 ... 193 SA -.340 .036 ·,202 -.467 
2= -.161 ,1'76 .089 ".~24 Sq -.142 .036 -,003 -.304 
2~ -.23c .(!eo 0.000 .... es7 60 -.211 .040 -.094 -.378 
27 -.267 .,,87 -.039 .... 765 6} .... 216 .046 -.081 -.431 
2P ... 43~ .1198 -.015 ... S92 Eli' -.366 .054 -.228 -.639 
2<; ... 22~ .t'@9 .149 -.eu 63 -,\6q .065 .012 -.592 
3f. .... 311': .o~c ... (11)8 .... 741 E:4 -.232 .061 ... 020 -.535 
31 ".2~;:I ."97 .l'eA -.13n 6c: ".243 .069 -.029 -.60q 
3:'. ".511: .126 -.M;4 -1.)93 6~ -.407 .068 ·.163 -.775 
3;:! ·.5~P. .~17 .077 -1.71n 67 -.198 .064 .025 -.570 
34 -.127 .1109 .148 "1,210 6P. -.262 .069 0.000 -.!527 



WIND E~GINEERt~G ~TUOV OF T~E RFNAISSaNCE CENTER 
CITy UPSTAEAfI. 

(''' .. TEte et..II.OI~G 
*I~C DIRECTION 216 

PI'tESSUAE tJEA,., R~S fIIAJIMUM NI~I"UM PRESSURE MEAN RMS .,AlIMUM MINttlUtI 
TAp FIOE5SPFOF. F,;ie:C$l.cF PRESSURF ~AESSVRE TAP PRESSURE PRESSURE PRESSURE PRESSURE 

NUI\II:!FR CCEFFJrTE/I,' COtFF TC 1F", T C"EFF Ie 1£I\.'T eCEFFICtEI\T NUfIIBFR C"EFFICIENT CCEFFICtENT C"EFFIcIEfl.T COEffICIENT 
f:<;l ... :?q~ • "~H .('1)9 -.f:67 10' -.152 .053 .026 -.481 
1';' ·.Sl~ .1015 -.13e -.9915 104 -.211 .058 •• 035 -.565 
7, -.4~~ .142 .nOl "1.020 10~ -.223 .0"66 .042 -.582 
7' "'.00(\ .H7 .168 -.636 106 -.375 .083 -.046 -.772 
n .flle; .139 .E2l .... 98 107 -.179 .1'92 .345 -.445 
714 ."1) .142 .1!27 ... !=O3 Ulp -.294 .084 -.012 -.691 
lr: -.lIe: .119 .!34 -.<;69 IOc; -.297 .102 -.010 -.770 
1f.. -.143 .13f: .:!91 -1.130 110 -0.000 -0.000 -0.000 -0.000 
77 -.ln4 .113 .344 -.e88 111 -0.000 -".000 -0.000 -0.000 
1~ -.InA .115 .336 -.912 112 -0.000 ·0.000 -0.000 -0.000 
79 -.17e: .l41 .197 -.966 11, -0.000 -0.000 -0.000 -0.000 
8" ... 44''1 .. 1eO .20!; -1.133 114 -.102 .092 .173 -.470 
tl1 ... ~~1 .133 .169 .... 917 11-; ... 001 .1)84 .389 -.224 
1:;2 ... 36' ,'3~ .18- .... C;34 116 ... 013 .095 .409 -.271 
93 •• "~! .101 .!14 -.565 III .003 .01, .362 -.211 ~ 
84 ·.l"~ .115 .l50 -.~72 11! .002 .081 .319 -.219 00 

e~ -.r74 .n95 .299 -.505 119 -.121 .018 .241 -.521 
86 •• ! 17 ,,"91 .e92 -.549 Uti -.149 .090 .260 -.631 
87 ... 143 .101 .~29 ... 562 121 -.110 ,074 .230 -.51, 
ep -. 3/'f~ .124 -.tl29 -.925 122 -.114 .016 .218 -.513 
e~ ... 27') .;'12 -.r.83 -.@9S 121 -.315 .107 .008 -.895 
9:- -.142 ,it56 .017 -.547 124 -.371 .122 -.005 -1.021 
91 -.179 .fl4t) -.;'32 -.457 12c.; ... 294 .101 .03. -.818 
9' .... 11" ,n32 -.059 -.335 126 -.302 .103 .019 -.867 
9:'3 ... lMI .;;31 -.';61 ·.325 121 .... 130 .075 .224 -.444 
94 .... ~l~ .;ill -.221 ..... 51 128 -.160 .085 .251 -.525 

"III! ·.ll~ .;'28 -."22 -.231) 129 -.119 .011 .239 -.431 .,,. -.179 • il 33 -.015 ... 309 13n -.123 .012 .221 -.437 
97 -,1P? .ft35 -,1'19 -.392 131 .024 .069 .471 -.176 
9p ·.3~C; ,;'::q -.176 -.574 132 -0.000 -('1.000 -0.000 -0.000 
99 -.l;A .,,42 .012 -.333 13:. -0.000 -0 .. 000 -0.000 -0.000 

10(1 -.19P .;,42 -.061 ... 313 134 -0.000 -0.000 -0.000 -0.000 
1v1 ... 2'\ 1 ."46 -.n4S -.403 13«; -0.000 -I).OGO -0.000 -0.000 
lQ? ..... 3~c; .;'':2 -.189 ... 600 136 -0.000 -0.000 -0.000 -0.000 



WIND ~NGtNE~~ING ~TUDY OF TME R!NAlS5ANCE CENTER 
rITY IJP$Tr;cEAM 

OUTER eUI~OlNG 
~I~C OIAECT10N 216 

pRESSURE flEAI\ RillS MA)(IfoIUM MIl\IMUM PRESsURE MEAN RMS foJAXIMUM ""f'll""'" TAp j:.l=£S~UM;: PIoiF.cSt.;PE PRESSURE PRESSURE UP PRESSURE PRESSURE PRESSURE PRESSURe' 
NUtll3FR C(\EFFICTEt>.T teEFF TCtE~, T CoEFFtCIENT COfFrICIEl\! NUMAf'R C"EFFICIENT ceEFFICIENT COEFFICIENT COEFFICIENT 

131 .... 151 .027 -.071 -.261 111 -.130 .ns! .052 -.411 
llP .... 29Q .ti2e -.20A -.402 172 -.135 .053 .044 -.452 
139 -,(197 .;'28 -.012 ... 194 173 -.237 .045 .022 -.396 
14;'; ... 1'59 .~2e -.06 • -.306 174 -.115 .n42 •• 001 -,352 
\41 .... ] €l? • il29 -.074 ·.296 115 -.164 .036 •• 03S -.40! 
l't' ... 313 .(\33 -,221 -.425 17,. -.159 .034 -.060 -,212 
1/t'1 -.12" ."31 -.n03 -.333 111 0,000 -0.000 .0.000 -0,000 
1'+4 .... un .~3e ·.011 .... :ns 17@ -0.000 -n.oOO -0.000 -0.000 
145 ... 18A .i-42 -.n68 -.352 179 -0.000 -0.000 -0.000 -0.000 
14~ -.34' .04e -.153 .... 513 leo -0.000 -0.000 -0.000 -0.000 
147 -.134 .~S2 .063 .... 3615 181 ... 0.000 -0.000 -0.000 -0.000 
141: -.199 .i\Sq .eS5 -.42. 182 -0.000 -0.000 -0.000 -0.000 
14~ -.2ll4 • .,12 .067 ... 498 183 -.293 .014 -.088 -.164 
15;'; ... 381 .n8S -.059 -.793 le4 -.384 .109 -.051 -.840 
151 -.2117 .090 .219 -.613 tee; -.060 .118 .4!8 -.440 ~ 

152 .... 26A .n11 -.001 .... 1542 U6 -0.000 -n.ooo -0.000 -0.000 
0 
1.0 

15-a ... 3~l, .085 -.060 ... 660 187 .011 .1)12 .261 -.199 
IS4 -.49,: • Hit -.107 -1,499 tee .tl30 .019 .375 -. Ui9 
15C: ,r.3~ .151 .E52 -.457 te9 ... tl27 .082 .262 -.2!7 
15~ -,034 .nBe; .284 ·.313 190 -.114 .051 .001 -.384 
151 ,""1 .nee .~53 -.305 191 .028 .054 .286 -.1'33 
lS,s .fllA .~79 .559 .... 228 192 -0.000 -0.000 -0.000 -0.000 
159 .(127 .n66 .483 -,147 193 -.210 .058 -.012 -.463 
lor> ."';>/l: .(161 .469 .... 178 194 -.219 .OS9 .051 -.446 
]01 .... PS7 .n68 .~31 .... 406 195 -.341 .017 ·.056 -.142 
1C~ -.191 ."78 .278 ".410 196 -.159 .068 .199 -.418 
1~! ... 144 .il65 .249 •• 311 197 -.210 .055 .060 -.45! 
164 -.15:\ .~66 .253 ... 414 198 .... 231 .051 •• 070 -.455 
165 .... 242 .~75 -.n47 .... 629 199 -.161 .048 -.004 -.312 
166 -.2A7 .~e6 ... ''!15 -.722 20n -.285 .055 -.056 -.443 
167 ... 21>4 .';71 -.048 -.587 20l -0.000 -o.OOG -0.000 -0.000 
lo~ ".231 .;'73 -.n41 -.59. 202 -.166 .049 -.003 -.369 
10C; ... 14? .(i55 .046 -.443 20! -.175 .043 -.033 -.328 
11;; .... 174 .)162 .038 -.53" 204 -.lS4 .040 .018 -,210 



WINO F.~GINEFAt~G STUDY OF T~E R~NAISSANCE CFNTER 
CITY UPSTAEA~ 

nl;TEP BlJILDIhG 
_I~C DIAECTION 2A6 

PRESSU~E lY€,lIt-. ",.,,5 MA"'fIIUM "1"I"'UM PRESSURE MEAN AMS ,MAX IMUM "'INI'''''U'-
TAp P~ESSI :iOJ:' ~I.FC:Sl,;c;F PRESSURE PRESSURE TAP PRESSliRE PRESSURE PPESSUPE PRESSUR" 

f\UtvrlFR Cr:EFFICThT crr:.H rc Ht. T Ct)EFFICIE~T COEFFICIENT NU"eFR Cr.EFFtCIENT (CEFFICIENT COEFFICIE'" COEFFICIENT 
-.27,,> .,36 • 2J~ ·.900 3! .n3 • .239 .866 -.981 

'2 ".1 c;~ .,66 .~99 -.e74 ~6 .021 .272 .936 -lel03 
~ -.?7,. .'46 .139 -.927 31 .036 .226 .198 -.931 
II -.14 , .117 .294 -.801 3P .n35 .23t .823 -.940 
S -.it"? ., 59 .102 -1.141 39 -.107 .245 .822 -1.144 
I- ... ~171'! .'37 .:!C;l -.@olS 4n -.133 .280 .929 -1.960 
1 ".121 .'36 .255 -.881 4' -.(\91 .232 .161 -1.596 
e -.2"9 .' !3 .217 -t.303 42 -.101 .237 .735 -1.691 
9 -.:31" .,47 .218 -1.003 43 -.505 .181 ·.046 -1.413 

H -.(l0. .160 .~42 -.755 44 -.587 .207 -.069 -1.561 
11 -.1'6'7 .174 .492 -1.n31 4S -.473 .172 ·.054 -1.349 
12 -.274 .16l .165 -.94~ 46 -.486 .175 -.051 -1.40", 
l~ ·.1'2~ .11E .76ft -.e03 41 -.037 .111 .265 -.604 
14 -.34&:; • ~ ~e .132 -1.169 48 -.054 .134 .281 -.684 
1":= -.lpr .I'8t; .n53 -.620 49 - • .,31 .111 .258 -.519 tIil 

JI- -.114 ."66 .0,,1 -.!33 !n -.n33 .113 • 262 -.616 .... 
0 

17 -.221 • ?lit a ... 065 -."42 !t .199 .148 .852 -.31~ 
) p ... \7Q _"50 -.O2~ -.399 5t' -,027 .138 .~53 -.435 
1<; -.\1C. .,..51 -,"1~ -,419 !:a -.331 .157 .005 -1.144 
2;; ".31~ ,n50 -.156 ... 549 54 -.196 .102 .023 -.870 
21 ".11 , ."49 .n37 -.312 5-; -.261 .08! -.011 -.894 
2? -."4 .,,56 .019 -.419 S,. -.101 .047 .045 -.393 
23 -.l7A .iiS6 -0.00t' •• 411 51 -.171 .038 -.0~3 -.324 
:24 -.321" .flf:6 -.121 -.609 SA -.320 .031 -.195 -.454 
2C. .... 14" .1'86 .10C; - •• 1(1 !~ -.118 .036 .006 -.246 
21- -.21~ ,filiI ."77 -.122 (1) -.188 .038 -.019 -.341 
27 -,24~ ,1192 .'l19 -.~9~ 61 -.190 .045 ·.064 -.389 
2e ·.4"~ .105 .070 -.918 6~ -.339 .054 ·.119 -.611 
29 -,2t~ ,;;95 .IS1 -.687 ~l -.143 .067 .031 -.511 
3;' -·32? -108 ·048 -.941 6. -.205 .069 .032 -.660 
3, .... 291: .n6 .(\90 -.812' EC; -.218 -069 ·.034 -.613 
3" "·582 .179 "·027 -1·383 66 -·388 .013 -.140 -.118 
33 --72ft -?67 ·oeo -1·781 ~1 -.181 ·078 -058 -.751 
34 -.t3? ."1~ .eS9 -.914 El' -.266 .098 .016 -.849 



W'~D E~GINE~Rt~G ST~OY OF T~E RENAISSANCE CENTER 
rITl' UPSTREA~ 

nt,;TER eUILOI~G 
wINe OIRECTION 2~6 

PHESSUJ;iE f'lEI1f\ RwS MAXIMUM MIf\IMUM PREssUPE MEAN RMS ~AXIMUM MJNlfi.UM 
Up Fc;ESSUFiF. PRESS!,;!;! pqESSUR~ PQESSU~E TAP PRESSURE PRESSURE PRESSURE PAESSURE 

NUtll3l='R CeEFF IC TH T erEf', TeIF" T cnfFFICIE'NT COEFFICIEI\IT IIJU~BFR CoEFFICIEIIJT eCEFFtCIENT CnEFFIClff\T COEFFICIENT 
eCJ -.32':; .121 .oet) -1.021 10~ -.149 .014 .07. -.471 
7;' -.597 .,54 -.132 -1.446 104 -.201 .079 .039 -.518 
71 -.~9~ .ll3 -.120 -].241 lOS -.220 .098 .186 -.610 
72 .21;:' .'69 .<;69 -.380 ll)fi -.311 .123 .103 -.862 
7'3 .19' .140 .e09 -.289 101 -.205 .130 .428 -.66S 
74 ., CJc: .'43 .e09 -.294 10~ -.354 .127 .120 -1.021 
7r:: -.lCS'\l .172 .~59 -.@20 10C; -.292 .109 .053 -.915 
7t; .... H!~ .l96 .721 ".924 110 -.412 .136 ·.063 -1.291 
77 -.141 _ '62 -596 -,76\ 111 -.405 .187 .123 -1.177 
7P -_'4~ .166 .~40 -.lan 112 -.018 .229 .145 -.802 
lr; -.4nll .136 -.038 -1.~64 lt~ .032 .13" .559 -.410 ,,; -.47C:: .155 -.047 -1.210 114 .014 .113 .47h -.531 
e' .... 38 .129 -.024 -1.031 11e:: .n91 .110 .500 -.:371 
8' -.39/'1 .132 -.(142 -1.('$6 116 .091 .125 .5155 -.433 
83 -.133 .101 .199 -.537 117 .090 .104 .468 -.330 Vol 

84 -.'64 .tlS .249 -.f03 H@ .090 ,106 .485 -.351 .... .... 
ar:: -,12' • "96 .206 -.486 119 -.116 .109 .464 -.6U 
a~ .. .1?~ .;;ge .194 -.509 12t\ ".212 .125 .511 -.121 
87 ·.13~ .;'91 .'n7 -.428 121 -,162 .103 .415 -.569 
8e -.224 .108 .044 -.945 122 -,167 .106 .447 -,589 
8CJ -.226 • ;;68 - • .,50 -.716 12~ -.303 .106 -0.000 -.922 
9;' -.Cl81 • 57 • ~61 -.554 124 -.~51 .121 -.002 -1.030 
91 ... 141 • 38 -.041 -.343 121) -.282 .101 .022 -.811 
9? ... 161 • 34 -.065 -.314 126 -.290 .103 .014 -.911 
9~ ... 1 ;9 • 34 -.,,58 -.:312 121 -.145 .072 .148 -.416 
94 -.305 • 34 -.le9 -.464 12P -.171 .082 .161 -.531 
9;; -.1(\4 • 33 .n09 -.262 12c) -.132 .068 .145 -.435 
9~ -.IEo4 • 37 -.n57 -.338 130 -.138 .069 .132 -.445 
97 -.169 • 44 ".O5~ -.450 131 .070 .078 .388 -.178 
9~ -.31P • 51 -.189 -.596 132 -0.000 -0.000 -0.000 -0.000 
C;C; ... ]i!'C) • 61 .nSl ... 517 13~ -O.noo -n.ooo -0.000 -0.000 

100 ·.19€: • 65 .n13 -.499 134 -0.000 -(1.000 -0.000 -0.000 
101 -.21C: • 72 .013 -.560 135 -0.000 -0.000 -0.000 -0.000 
102 ·.3~9 • 7. -.054 -.739 136 -0.000 -n.oOO -0.000 -0.000 



WT~D ~~6INEF~I~G STUOY OF THE RENAISSANCE CENTER 
rITV UPSTREA~ 

Ol.TEA aUILOlf\(; 
wI~C CIRECTIO~ '-Q6 

PRESSURE ~E6f\ "''''S ~A)cI"U~ ~1~I'-UM PRESsURE MEAN RMS tI.XIMUM "INI"U'-
TA~ "c:;ESS11~f ~~EcS\.;~E PRE5SUQJr PRESSURE TAP PRESSURE PRESSURE PRESSURE PliiESSUR' 

".t;~,.FR CoEFFlr TE"l Cf'fFF TClr:" T cniFFTCIF.NT COEFFICIE~T NU"-PF~ C,.EFFICIENT ((EFFICIENT Cr.EFFICIEhT COEFF Ie tENT 
}37 -.1 ~c:; .,,28 -.nIt7 .... 238 171 -.128 .048 .05- -.338 
13., -.2S? .(\31] -.172 -.389 172 ... 133 .049 .064 -.353 
13c; -.1"P.1 .031 .003 -.209 173 -.211 .044 -.1)31 -.380 
14t~ -.l115r .(133 -.03(, -.268 174 -.013 .031 .054 -.231 
] 4 ~ -.151 .1'36 -.023 •• 296 175 -.128 .032 .002 -.241 
1'+? 17" -.12ft .029 -.001 -.256 
14":! •• ('99 .n44 .077 ·.30!; 177 -0.000 -0.000 -0.000 -0.000 
144 ... 161 .1"50 ,ODS -,472 l1e -.134 .029 -.038 -.268 
l4e: .... lac:: .';513 -.e24 -,!]J 179 -.141 .035 -.021 -.300 
14f.o -.3?f1 .~59 -.132 -,640 len -.30n .049 -.146 -.494 
H? -.1l~ ,tl63 .162 -.445 181 -.144 .088 .211 -.496 
l'+F .... 17,. ,n@2 .11115 -.491 le2 -0.000 -f'.000 -0.000 -0.000 
]4<; .... 19~ .1'91 .17] -.S22 1e3 -.266 .083 -.048 -.882 
15i- -.392 .11:'9 .116 -.871 IS4 -.365 .105 -.022 -.166 
151 -.232 .1(H.) .120 -.733 l@e; -.1"14 .106 .369 -.434 UI 

152 -.21154 • ti1~ • ron -.59J le6 -0.000 -f).000 -0.000 -0.000 
.... 
N 

l5~ -.29115 .;'89 ·.046 -.804 U7 .063 .061 .297 -.201 
154 -.47;;; .. , 41 -.f'l@fI -1.015 188 .074 .011 .353 -.130 
15~ • Mil". .. 111 .~34 -.485 lee! .008 .080 .363 -.245 
15~ .03.' • H'3 .386 -.400 190 -.163 .059 .035 -.409 
157 ."61 ."91! .'!11 -.261 191 ."60 .048 .250 -.096 
15~ .~f.CI .;;89 .430 -.218 192 -0.000 -0.000 -0.000 -0.000 
15<; .,·71 .,,14 .!66 ... 162 193 -.198 .061 .029 -.461 
16;' ."7 } ."16 .3S0 -.174 194 -.204 .063 .043 -.468 
I6} -.tA4 • ti 73 .119 -.488 19c; -.329 .080 -.117 -.14! 
162 -.222 .=-83 .121 .... 568 191! -.144 .015 .120 -.474 
16'1 -.17" .;;69 .101 - •• 52 197 -.188 .062 .005 -.432 
le4 -.171- .;'11 .~93 -.463 lC;p -.210 .061 -.001 -.467 
16e: -.19" .;;66 .011 -.528 199 -.150 .056 .043 -.37, 
166 -.2t!a .;;7'S -.002 -.f!lA 201'1 -.24Q .052 -.oe4 -.432 
167 -.17e; .;;63 .1'107 -.4e:? 201 -0.000 -f).000 -0.000 -0.000 
16P -.UB .n64 -.003 -.491'1 20? -.155 .057 .036 -.379 
169 -.14" .';51 .fl51 -.348 201 -.154 .041 -.028 -.342 
17~ ... J 71 .058 .1)54 -.408 204 -.142 .036 -.013 -.261 



~T~n ~~GI~EERT~G ~TWDV OF THE R~NAISSANCE CENTER 
rolTy uPSTREA~ 

Cl.TER BlJILDING 
~1~C DIHECTION 2<;6 

IJRESSU"'E flEtH.' fHlS MU lfo1UM Mtf\Jfo1UM PRES-;URE MEAfv RMS t'AXIMUM Mnat.'UM 
UF "'J;,ESc;l.!"~ P~F.!=SLI:I~ ~RESSURF PQESSIJHt: TAP PRESSURE PRESSURE PRESSURE PAESSUR~ 

"U"';~FR CCtFF rClEt>. T crEFFTCIF.t-;T cnEFFICIENT CCE~FICle:""T NUMB,::R C('IEFFtCIENT CCEFFICIENl CnEFFICIE'f\T COEFFICIENT 
-.217 .,ea .245 -1.079 315 .159 .289 .e07 -.830 

? -.171 .209 .~<;3 -.e34 3~ .170 .330 .935 -.950 
~ -.2C::;~ .,151 .~18 -.808 37 ,155 .274 .809 -.792 
4 -.ID .;'99 .231 -.!;31' 38 .156 .280 .808 -.829 
~ -.432 .115 .425 -1.119 39 -.158 .243 .934 -.86! ,. -,1"11:\ .177 .4<;(\ -.710 ." -.191 .276 .984 -.9715 
7 ... I'~C: .106 .27<; -.e79 4, -.145 .230 .884 -.826 
I? -.?~? ,160 .225 -.952 42 -.150 .235 .942 -.840 
q -.38" ,'23 .1I5n ... e57 4, -.1526 .182 .109 -1.500 

1;' .('n3 .186 .767 -1.284 44 -.612 .209 .095 -1.637 
11 -.()O~ .'23 .47r -.6@1 415 -.493 .173 .039 -1.315 
1? ... 2A~ .,11+ .'BS -1.063 4~ -.C!06 .177 .092 "1.447 
11 -.rQ4 .,4 () .~el -.!;88 4? -.086 .109 .192 -.535 
14 -.286 .'52 .053 -1.117 48 -.110 .124 .210 -.600 
l!= -.,,'1 .1'170 -.004 -.744 49 -.n77 .103 .200 -.483 \101 

lf; -.17i- ."57 -.031 -.609 51' -.081 .105 .211 -.498 ~ 

\101 

17 -(\.000 -0.000 -0.000 -0.000 51 .374 .168 1.030 -.S98 
Ip -.lA,. • ;:'51+ .018 -.J87 Sill -0.000 -1'.000 -0.000 -0.000 
1<= -_1~C: • fI!;!; '''22 -.409 ~~ -0.000 "".000 -0.000 -0.000 
2;' -.3:31 _"56 -.119 -.51t3 54 -0.000 -0.000 -0.000 -0.000 
21 -.13; .n54 .n62 -.371 5S -.152 .070 -.091 -.648 
22 .... 1E!~ .(iS8 -.Oll -.418 56 -.095 .041 .Oll -.370 
23 ... 19;; .;;62 .027 -.437 57 -.171 .034 -.061 -.277 
24 ... 34':1 .~7'- -. O~3 -.~18 ':1:1 -.317 .036 -.197 -.436 
2c: .... 167 .i\eq .11)tI -.to3? 59 -.122 .(138 -.006 -.266 
2F- -.246 .~95 .n74 -."44 6(\ -.191 .047 -.013 -.423 
27 -.ZAe; .;\99 -.~36 ... ens 61 -.195 .059 -.001 -.540 
2f1 -.44" .;;ge .077 -.975 6~ -.343 .071 -.142 -.798 
2c: -.21'1' .089 .154 -.666 63 -.158 .087 .OB6 -.651 
3~ -.2F!4 .HlS .125 -.7'-5 64 -.213 .094 .164 -.68e 
3] .... 26;' .12" .(25 -.73? 61: -.'!44 .096 .013 -.819 
32 -.62, .197 .neo -1.391 6" -.389 .092 .067 -.826 
33 -.7Se:; .~40 .162 -1 .761 67 -.162 .tOl .25J -.671 
34 -.16P .,99 .1:3tJ ... ezo 6J:! -.222 .123 .274 -.772 



wt~D E~GINEERJNG ~TuOV OF THE RFHAISS6HCE CfNTER 
elTv UPSTAfA~ 

OlTER ~UILOlkE 
.. l~C OlAECTI0~ 296 

PRESSURE IIIEAf\ ANS ~A)ltNUM MIf\IfitUM PRESt;UAE MEAN RMS ~'XIMUM MINI~U~ 

UP F~ESSURE Fi"~SSt..PE Pf:fESSURF- PRESSURE lAP PRESSURE PRESSURE PRESSURE PfiESSURF 
~U"8r::A CO£FFlf'T£I\T t:rEFFTctf~T CnEFFICTEkT COEFFICIE~T NUtl8fR Ct}EFFICIENT CCEFFICtENT COEFFICIE"'T COEFFICIENT 

6<:1 -.?84 .1~3 .;'0(\ -.928 10., -.128 .086 .116 -.641 
1;' -.55 n .17e • 048 -1.278 104 -.17 • .104 .180 -.698 
71 ·.S"~ .116 .161 -1.202 10!; -.186 .126 .232 -.911 
7-; .414 .192 1.17" -.~7S 106 -.340 .159 .236 -1.209 
7~ .3S~ .159 .974 -.559 107 -.148 .169 .446 -.689 
74 .~64 .H·2 • I;? 5 -.583 109 -.340 .ISS .417 -1.007 
1f!: _.3 nn .,12 .!37 -.9J36 109 -.373 .146 .06S -.932 
7~ -.35S .141 .5~7 -t.1l3 110 -.507 .161 -.022 -1.292 
11 -.2~;; .?OO .522 -.923 111 -.496 .186 .106 -1.211 
7P ... 2A~ .,o5 .532 -.966 112 .187 .154 .690 -.5'76 
19 -.4?9 .156 .075 -1.172 113 .242 .115 .637 -.133 
13;- -.51\) .118 .1)58 -1.372 114 .170 .117 .597 -.245 
e, ... 40' .148 .082 -1.122 llt; .262 .113 .658 -.139 
82 •• 412 .151 .n71 -1.113 11" .287 .129 .749 -.154 e, • -]6<; .104 .153 -.6". 117 .253 .107 .650 -.099 VI 

8. -.2n4 .119 .149 -.746 1111 .256 .109 .671 -.103 I-' 

"'" ae: -.15e; .,,98 .131 -.591 11e; -.:111 .133 .130 -.939 
SF ... 16 i' .lOt .131 ".5915 1211 -.366 .152 .126 -1.0!8 
81 .. olfli;=l _n7" .288 -.659 121 -.289 .126 .117 -.8U, 
se -.lR~ .1'83 .n64 -.654 12~ .... 298 .129 .128 -.88ca 
89 -.214 .n51 -.073 -.526 123 ".269 .121 .060 -.913 
9ft -.c7Ja .tt42 .050 -.321 124 -.319 .138 .072 -1.073 
91 - .. 13A .n34 -.025 -.327 J2t; -.251 .115 .077 -.887 
9;? .... 16i' .r.3l .... "46 -.2'92 126 -.258 .117 .014 -.907 
Q~ -.151- .1'132 .... 1).'5 -.273 127 -.176 .088 .109 -.S8S 
94 -.301 .032 -.18n -.409 12A -.212 .100 .119 -.691 
9~ -.103 .n33 .022 -.221 129 -.162 .083 .116 -.5!2 
9F ·.1~7 .043 -.fJ3F1 ·.407 131" -.167 .085 .105 -.546 
97 -.17; .n50 -.n24 -.455 131 .173 .077 .496 -.054 
9@, -.32''' .n60 -·144 - • .,98 13? -0.000 ·0·000 "0·000 -0.000 
qq -·131 .,,12 .099 -.~51 1~' -0.000 ·0.000 -0·000 -0.000 

Ion ".204 _"79 .010 -.~28 134 -0.000 ·0.000 ·0.000 ·0.000 
101 -.23~ _"84 ·".CJOO -.f!o5A 135 -0.000 -0.000 -0.000 -0.000 
102 ... 361 .n86 .171 -.776 136 -0.000 -0.000 -0.(100 -0.000 



WTNn E~GY~EEAI~G STUDY OF THE ~fNAISS.NCE CENTER 
t"lTv UPSTAE'A~ 

()\.;lER BUIlDING 
wINe DIRECTION 206 

PRESSURli "'fa!\; AM' "'A)(tr.tU~ ,.,YI\ U~UM P~ESSURE MEAN RMS ~AXIMUM '-INU'U'-
TAP ~c;ESSl!Q!: PMEC;SlsQE' PRESSURE ~RESSUAE TAP PRESSURE PRESSURE PRESSURE PRESSUR~ 

NU"@FR COEFFY~TE"T CnEFFrCIF"T cnt::FFtCIENT COEFFICltl\T NUro-BFR Ct'!EFFtCIENT CCEFFICIENT CnEFFIcIENT COEFFICIENT 
137 -.134 ,;;31 ... 052 -.271 111 -.129 .058 .oeo -.361 
13~ -.219 .1'32 .... 196 ... 420 172 -.134 .060 .071 -.368 
13<; .,"8~ .ii34 .005 -.223 173 -.233 .060 .005 -.512 
14;; ... 144 .n36 -.017 -,278 174 -.089 .048 .066 -.3 •• 
Ilt1 -.llt} .1"40 -."03 -.316 17«; -.133 .040 ·.022 -.354 
142 .... t'~r:. .1\45 -.137 -.!;14 176 -.119 .031 -.028 -.269 
}It':l ... I'Q~ .n54 .059 -.365 171 -0.000 -0.000 -0.000 -0.000 
144 -.1E>" ,il58 .010 -,493 17A -.132 .030 -.035 -.259 
1415 -.2n1 ,1\68 -.049 -.7(t3 11q -.133 .034 -.026 -.287 
14~ -.323 ,(166 -.098 -.712 len -.274 .047 -.111 -.582 
lit? -.I'IQS ,~14 .139 -.468 tel -.n93 .096 .403 -.532 
14~ -.14A .~92 .241 -.e99 le2 -0.000 -0.000 -0.000 -0.000 
149 -.1"Q .n 1 .264 -,f71 te3 -.283 .089 -.057 -.826 
15;; -,~7; .126 .149 -.923 te4 -.385 .113 -.08. -.851 
151 ... 21CJ .ll5 .213 -.748 1Se: -0.000 -0.000 -0.000 -0.000 ttl 

152 -.2(,4 • ';83 .047 -.H7 1e~ -0.000 -0.000 -0.000 -0.000 ..... 
VI 

1 5 "I! -,3'i' .11\4 .. ,(169 ·.924 187 -0.000 -0.000 -0.000 -0.000 
15. -.5S'; .138 ... OCJ7 -1.flU, 1e~ -0.000 -0.000 -0.000 -0.000 
155 .ICJ!'I .12~ .,.91 -.381 189 .M;7 .086 .4e7 -.lS8 
156 .184 ."94 .506 -.203 1911 -.165 .068 .008 -.488 
157 .2nQ .n94 .586 -.(l61 191 .112 .056 .379 -.0!6 
15£1 .186 .~ee .Slt8 ... 016 192 -0.000 -0.000 -0.000 -0.000 
15<; .16P .A13 .lt64 -.059 193 -.200 .078 -.002 -.558 
16" .17:'1 ."75 .411 -.OS? 194 -.222 .070 -.001 -.485 
161 ... ::!S;;' .ne? .nOA ".617 19c; -.366 .097 -.09. -.774 
162 -.29f! .1'99 -.009 -.124 196 -.165 .087 .126 -.539 
163 -.23? .~82 .022 -.!l81S 197 -.201 .071 .022 -.454 
164 -.23<4 .;'84 .041 -.fOO 19P -.219 .071 .005 -.509 
HiS -.189 ,;'88 .oe2 -.591 199 -.152 .065 .018 -.46!5 
166 -.227 .101 .n92 ... 102 200 -.'1.77 -0.000 -0.000 -0.000 
167 -.174 .n@4 .011 -.552 201 -0.000 -1\.000 -0.000 -o.oon 
Ice -.IIll- .(\86 .075 -.S66 cO? -.158 .066 .004 -.418 
169 -.14:> .~62 .ncH ... ~e6 203 -.174 -0.000 -0.000 -0.000 
11;\ -.173 .I17tJ .095 -.433 204 .... 149 "'0.000 -0.000 -0.000 



~T~~ ~~GtNEERtNG STUDY OF TME RFNAISSANCE CENTER 
r:ITY UPSTREAtI 

Ol.TER BUILDI~G 
wl~C Dl~ECTIOh 306 

pRESSUFiE NE~I\ R~S ~A)CT~UM ~It\tMU~ PRESSURE ~EAN RMS MAXIMUM fwlINt"Ut# 
TAP FiC;ESSlJFiJ: ':FiECSI..I"E PRESC;URF. PRESSURE TAP PRESSURE PRESSURE PRESSURE PAESSUAtr 

f.JU"HFR CnEFF Ir TEr.. T crEFFTctFr..T cnt.FFIctF.~T COEFFICIE"T IIIU ... eFA C,.EFFICIENT CCEFFICIENT CnEFFICIEIliT COEFFICIE~T 
1 -r.(jtl" -'J.OOO -n.ooo ·0.000 :!5 .372 .215 .916 -.608 
2 "".C{'It' -(J.~OO -0.000 -0.000 36 .412 .246 1.093 -.705 
:t ·".(lon -!!. nOO -0.000 -0.000 31 .356 .204 .908 -.515 
4 -".Oll" -n.ooo -0.000 -o.OOn 311 .362 .209 .925 -.511 
~ "".OOtt -c.nOI) -('1.000 -0.000 3Q -.219 .248 .S92 -.965 
f -".O\ln -r..nOO -o.noo -o.ono 40 -.261 .282 1.002 -l.nSII§ 
7 -/'l.o,," -'.nOO -n.noo -0.000 41 -.203 .234 • 8~5 -.al • 
e -r..OOI) -iJ.nOo -0.000 -0.000 42 -.210 .240 .e33 -.951 
c; -n.Ol)" -0.(100 -0.000 -n.ooo 4~ -.'S44 .113 -.012 -1.l611§ 

H -n.oof' -0.1100 -o.noo -n.ooo 44 -.632 .191 -.029 -1.524 
11 -n.onn -o.nOO -0.000 -0.000 4~ -.eH 1 .161 .001 -1.240 
12 -r.oo" -il. nOO -o.noo -0.000 46 -.~24 .167 -.003 -l.lle; 
13 -fl.C'lnn -i,.(\OO -O.(]OO -0.000 47 -.121 .109 .119 -.691 
14 "".OO!'! -O.!lOO -0.000 -0.000 48 -.151 .124 .112 -.824 
1~ -".no" -1."00 -0.000 -0.000 4q -.116 .103 .163 -.650 ~ 

If -n.oon -!1.~00 -0.000 -0.000 !" -.121 .10t; .164 -.6315 ..-
a-

II -n.ann -I\.nOO -0.000 -o.oon 51 .422 .163 .916 -.302 
111 "'.l"q ."r; I) .055 -.340 !2 -0.000 -0.000 -0.000 -0.000 
Ie; -.lle; .;"52 .O!i!O -.323 5' -0.000 -0.000 -0.000 -0.000 
2;' -.121, .~52 .040 -.31S7 !4 -0.000 -0.000 -0.000 -0.000 
21 -.!'Pl ."51) .093 -.:32~ 5C; -0.000 -0.000 -0.000 -0.000 
22 -.IF ."51 .n7" -.312 56 -0.000 -n.ooo -0.000 -0.0'00 
23 -.llP .~55 .O~4 -.39ft 51 - • .,95 .034 .020 -.230 
24 .... ,1e; .~6S .087 -.456 !~ 

2~ -.111, ."ao • 121 .... !41 5<; -."62 .036 .nS8 -.191 
2f -.16·' .n8S .101 -.717 6n -.098 .043 .055 -.346 
27 -.214 .n89 .004 •• ~71 ~1 -.109 .053 .050 -.446 
2@ -.21'\4 .i"8S .173 -.637 6,. -.117 .062 .061 -.598 
2q -.12;' .il73 .128 -.450 6) -.n82 .071 .159 -.598 
3~ -.lS::» .;'92 .:'91 -.!6Q 64 -.130 .083 .131 -.761 
31 -.l'? .104 .~9b -.531 615 -,180 .091 .011 -.716 
3, -.32'3 .176 ... 59 -1.129 6ft -.160 .081 .408 -.651 
33 _.!7 D .i'16 .184 -1.351 67 -.01" .094 .383 -.48l 
34 - ."q" .1SC; .~94 -.10e 6F.1 -.082 .031 .013 -.19a 



WTNn ~~GINtERING STUDV OF THE R~NAISS_NCE CENTER 
r ITV UPSTREA~ 

aLTe:~ BUll-DING 
~INC OTHECTION 3n6 

PRESSUME ~EA": ~ws MAlI I~UM ~t"IMUM PRESSURE MEAN RMS tIlAXIMUM MINt'-UtI 
UP F~ESSUj:;F F"EcSUt:lE" PRESSUR~ P'RESSUHE TAp PRESSURE PRESSURE PRESSURE P~ESSURF 

NUJleER coEFF It" TI:I\ T CC'EFF TC In,T coEFFICIENT COEFFICIENT NUfoIBF,R CI"EFFICIENT (CEFFICIENT cnEFFICIEI\T COEfFICIENT 
6e; •• ,,~q .,,3u .004 -.201 103 -.041 .033 .052 -.214 
7n -.rqc:: .1)33 .n05 -.201 104 -.069 .035 .030 -.215 
71 ... ~S7 .n34 .n42 -.171 10~ -.011 .031 .021 -.231 
7? .4~q ., 86 1.101 -.391 10~ -.084 .041 .031 -.269 
n .4"4 .155 .934 -.:313 101 ... 050 .041 .129 -.253 
74 .41' ., ~e .952 ·.272 1 o Ii' ... 086 .052 .098 -.:330 
7': ... 3:"1:1 .~O4 .'504 -1. nc;n 10c; -0.000 -0.000 -0.000 -0.000 
1~ ... !f1 .;:132 .S39 -1.239 11n -0.000 -0.000 -0.000 -0.000 
71 -.297 .19"3 .458 -1.020 111 -0.000 -0.000 -0.000 -0.000 
1p. -.?q~ .'98 .462 -1.n72 112 -0.000 -0.000 -0.000 -0.000 
7q -.381 .151 .120 -1.000 11, -0.000 -0.000 -0.000 -0.000 
sf. -.441=1 .,72 .1lS -1.\54 114 -o.noo -0.000 -0.000 -0.000 
81 -.3c;A .'43 .104 -.955 lie; .320 .126 .804 -.103 
8-f" ... 36A. .,46 .122 -1.005 llfl .354 .144 .900 -.121 
83 -.19" .101 .220 -.712 117 .308 .119 .762 -.103 

~ 

84 -.23«:: .H6 .216 -.911 11.- .313 .122 .781 -.089 ..... 
e~ -.181, .,,96 .1', () ... 731 lle; -.295 .151 .213 -.924 " 
s~ -.181 ,1)«18 .203 -.734 12n -.34@ .171 .320 -1.085 
87 -1').('101'1 -".oO() -1'.000 -n.OOO 121 -.275 .142 .291 -.878 
ae "n.oon -O.QOO ·0.000 -0.000 122 -.283 .145 .270 -.898 
89 -1').000 -n.I')OO -0.000 -n.ooo 12~ -.272 .128 .091 -1.031 
9~ -1'1.('01'1 -ll.(lOO -0.000 -0.000 124 -.321 .146 .098 -1.186 
91 -".onn -0.000 -o.oon ·0.001'1 12~ ·.252 .122 .101 -.984 
9? -.OAQ .fl39 .05; -.24~ 126 -.260 ·124 .088 -.971 
93 -·101 .n4! ·05; ··338 12'7 -.169 .090 .104 -.547 
94 -.ln~ .;'52 ·052 --357 121' -.205 .102 ·112 -.636 
9~ -.n77 .1'161 .097 -.41S 12e; -.156 .085 ·124 -.513 
9~ - .118 .(\71 .ne1 --530 130 -.\61 .081 ·103 -.521 
97 -.11i'! .oeo .039 ·.598 131 .214 .080 .517 .004 
9~ -.I:'!!fo. .n78 .158 -.581 132 -0.000 -0·000 -0'000 ·0.000 
99 ... n54 .n76 .281 -.37S 133 -0.000 -0.000 -0.000 -0.000 

100 -.21'14 .,53 .31fl. -.761 134 -0.000 -0.000 -0.000 -0.000 
101 -.n1"a .(31) .018 -.215 135 -0.000 -0.000 -0.000 -0.000 
lOt' ... nf'~ .;'32 ."11 -.228 13~ -0.000 -0.000 -0.000 -0.000 



WT~D f~Gl~EF~TNG STUDY ~F THE R~NAISSANCE CENTER 
rlTv UPSTREA'-

nl.TEP RLJILOI~e 
wI~C OtHECTION 306 

PRES5U~E. r>tEL'1\ lealS "'AXT~UM MI~I"UM PREScURE MEAN RMS "AXIMUM M IN Il"U" 
TAp J.;r:;ESSIJFOI:' FJOFc;SU&:;F PQf:SSUI::J~ PRESSUtofE TAP PRESSURE PRESSURE PRESSURE PRESSURF 

f\;U"'-RER COEFFI~TE"T CCEFFTC1~~T Ct'lEFFrCI~"'T CCt.FFICtE~T NU"@FR Ct'EFFICyENT CCEFFtCtENT CnEFFICIE~T COEFFICIENT 
13'7 -.l~' ... 61 .04H -.459 171 -.134 .069 .040 -.468 
13P. .... 1!' J2 .n!=;9 ,1)95 -.384 172 -.139 .011 .051 -.486 
l3~ -."::l~ .n60 .l7A -.348 17'1 -0.000 -0.000 -0.000 -0.00f) 
14;: -.~'i4 .;;81 .'.21 -.46-; 174 -0.000 -0.000 -0.000 -0.000 
141 •• "7~ .n9Q .212 -.S 13 175 -o.non -0.000 -0.000 -0.000 
142 -.12 Q .113 .331 -.!!;1 176 -0.000 -n.ooo -0.000 -0.000 
lit! -.12,.. .112 .~4t4 -.E-8e? 171 -0.000 -0.000 -0.000 -0.000 
144 -.1'1:513 .('130 .046 -.169 17e -.094 .049 .091 -.276 
14~ -,1'IfC;6 .;'32 ."43 -.174 179 -.105 .050 .083 -.309 
14" .... /l«if .n43 ."99 -.236 len -.108 .051 .oe3 -.301 
147 .... 11 .n81 .302 -.242 leI -."55 .049 .119 -.213 
14p 1el -0.000 -n,ooo -0.000 -0.000 
149 le~ -0.000 -0.000 -0.000 -0.000 
lSi. U4 -0.000 -0.000 -0.000 -0.000 
151 U-; -0.000 -0.000 -0.000 -0.000 (.Iol 

lSi? ·".(i0l'l -~."UO -0.1)00 -0.000 186 -o.oon -n.ooo -0.000 -0.000 .... 
00 

15~ -r,OOl'l ·fJ.~OO -0.000 -0.000 lel -0.000 -0.000 -0.000 -0.000 
154 -r.no!'! ... ~.f'lOO -0.000 -0.000 lee -0.000 -0.000 -0.000 -0.000 
155 ·".O"~ "(I.~OO -n.nOfl -0.000 le9 "0.000 -".000 -0.000 -0.000 
15~ "".oon -a.nOIl -0.000 -0.000 190 -.162 .015 .029 -.118 
157 ·~.OO" -o.nOo -o.noo -n.ooo lCil -o.noo -0.000 -0.000 -0.000 
15@ .23? .;'91 .596 -.007 192 -0.000 "0.000 "0.000 -0.000 
15~ .2"!' .n76 .519 .001 193 -.191 .085 .025 -.839 
16;:' .21~ .n77 .~2n -.1'101 194 -0.000 -0.000 -0.000 -0.000 
161 -.e41 _,;sa .216 -.624 195 -0.000 -0.000 -0.000 -0.000 
Ib2 -.2R" .\01 .248 -.703 196 -0.000 -1).000 -0.000 -0.000 
1e~ .... 2ft4 .1'84 .216 -.572 197 -0.000 -(\.000 -0.000 -0.000 
164 -.231 .'\1:16 .211 -.612 1ge -0.000 -0.000 -0.000 -0.000 
16c: -.17~ .;'98 .n85 -.~36 199 -.149 .071 .031 -.689 
lbE: -.21'1 .112 .')78 -.743 200 -0.000 -0.000 -0.000 -0.000 
1C7 -.1611 • '\93 ."82 -.~19 201 -0.000 -0.000 -0.000 -0.000 
l6Fl -.16F~ ."95 .082 -.E:32 202 -.154 .072 .039 -.100 
16q -.14-- .n73 .1144 -.494 203 -0.000 -0.000 -0.000 -0.000 
17;; ... , J 1~ .;'83 • n41 -.1569 204 -0.000 -0.000 -0.000 -0.000 
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