
* 
** 
*** 

WIND ENGINEERING STUDY OF 
RENAISSANCE CENTER, DETROIT 

DATA SUPPLEMENT 

by 

J.A. Peterka*, J.E. Cermak**, and R.E. Akins*** 

for 

John Portman and Associates 
Architects and Engineers 

1800 Peachtree Center South 
Atlanta, Georgia 30303 

Fluid Mechanics Program 
Fluid Dynamics and Diffusion Laboratory 

Department of Civil Engineering 
Colorado State University 
Fort Collins, Colorado 

December 1974 

Assistant Professor 
Professor-in-Charge, Fluid Mechanics Program 
Research Assistant 

CER74-7SJAP-JECSa 

\ \ \ : ~ : ! 

I I ' I I 

U11~Dl DD73~~D 

I 



Table of Contents 

Discussion . . . • 

Section 1 - Report Corrections 

Section 2 - Tall Elevators • 

Section 3 - Short Elevators 

Section 4 - Elevator Vortex 

Section 5 - Center Building 

Section 6 - Pressure Tap Locations • 

Page 

1 

5 

16 

. 61 

.. 66 

• 84 

. • • . 91 



WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, Detroit 

Data Supplement 

This report consists of six sections describing work completed 

during the period 20-27 November 1974, at the Fluid Dynamics and 

Diffusion Laboratory, Colorado State University. 

1 Report Corrections - Corrections to the original report are 

included in this section. A revised Table 6, Minimum Peak Pressure 

Coefficients, provides data for all tap locations at which valid 

measurements were obtained. Data points which are different from 

those in the original report are indicated by a circle next to the 

tap number. A separate list of corrections to Tables 5, 9, and 

10 of the original report and a list of data points to be deleted 

from Appendix A are also included. 

2. Tall Elevators - The flow about the tall elevators of the outer 

office buildings was carefully examined using flow visualization. 

A series of wind directions were selected to be rerun for selected 

pressure tap locations to insure that no locally severe phenomenon 

had been missed during the initial measurements. Pressure tap 

locations 13-17, 52-55, 87-90, and 132-135 (Figure 2 of the original 

report, section 6 of this report) were selected to be rerun for 

wind directions 100-200 (10 degree increments), 200-240 (2 degree 

increments) and 240-300 (10 degree increments). This data is 

included in the section titled Tall Elevators. It is presented in 

the same format as was used in the original report. Plots of 

this data for taps 13, 14, 15, 16, 52, 88, and 134 are included. 

These plots indicate no locally severe pressure fluctuations and 
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agree well with the data presented in the original report. This 

data indicates that the 10° increments of wind direction were 

adequate. 

3. Short Elevators - Tap numbers 110-113, 153-156, and 183-186 in 

the short elevator tower of the outer office building were rerun 

for the same wind directions used for the tall elevators and also 

for from 0-30° (5 degree increments). A portion of this data is 

included on the runs for the tall elevator tower and the remainder 

is in the section, Short Elevators. This data did not reve.al any 

locally severe pressure fluctuations; therefore, the data provided 

in the original report is adequate. 

4. Elevator Vortex - The effect of any vorticies being formed at the 

top of the short elevator of the outer office building was 

investigated using flow visualization. Based upon the results of 

the flow visualization a series of wind directions and elevator 

configurations were selected to be examined in detail. The effect 

of any possible vortex formation on the side of the office building 

was investigated by taking data at pressure-tap locations 72-77. 

The height of the short elevator was increased in 1 in. (20 ft 

full scale) increments from the existing height to 5 in (100 ft) 

higher than the existing height. The data for the 0 inch addition 

is included in the section on Short Elevators. The remainder of 

the data is in the section, Elevator Vortex, with the wind 

direction and the height of the addition to the elevator listed for 

each condition. Data was taken for wind directions from 000-030 

degrees in 5 degree increments. 



3 

Plots of this data are included and indicate a difference 

in the mean pressure variation for the case of a 5 in. (100 ft) 

extension to the elevator tower. This case very closely corre­

sponds to the data in the original report for tap numbers 116-121. 

The placement of this particular tap level (level 3) was selected 

to observe any effects of the tap of the short elevator and the 

systematic variation of the elevator height indicates that this 

initial choice of tap level was adequate. For the taps plotted 

(72 and 73) there are a few values of the peak minimum which 

exceed the values included in the original report. The peak 

minimum values in the original report for some of the taps 

occurred at different wind directions than were tested in the reruns. 

The effect of the short elevator of the office building on 

the center building was also examined using flow visualization. 

There were no regions of severe fluctuations observed, but a 

series of wind directions were selected to verify this conclusion. 

The most significant effects were found from the flow visualization 

to occur, for instance, from the short elevator tower T3 creating 

a flow impinging on the center building in the region of taps 

42-46 (Figure 2 original report). Taps 41, 42 and 45 were monitored 

for wind directions 255-2800 (5 degree increments). These cases 

were run for the present elevator height, a 1 in. (20 ft) addition, 

and a 2 in. (40 ft) addition. No significant fluctuations or high 

negative pressures were observed for this region. 

s. Center Building - In order to insure no local effects had been 

missed in the regions of large negative pressures on the center 

building, taps 17 and 27 were rerun for wind directions 050-060 
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(2 degree increments), 060-070 (1 degree increments) and 070-080 

(2 degree increments). Plots of this data including comparison 

with the data from the original report are included. These plots 

show that the variation of the mean, rms, and peak minimum pressure 

coefficients with angle are quite gradual. The values of the peak 

minimum are larger negative numbers in some cases than were given 

in the original report. This is due to the fact that the sensi­

tivity of the measurement system was reduced slightly for the 

reruns in order to observe the largest peaks. For these two taps 

in the initial data, there were a few cases in which the range of 

the measurement system was reached (a peak minimum of -3.1). This 

range was extended to -5 for the reruns and hence a few points are 

seen larger in magnitude than was reported in the original report. 

These differences were generally less than 10 percent. 

6. Pressure Tap Locations - The figures from the original report 

showing tap locations are included in this portion of this report 

to facilitate interpretation of the results. 
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SECTION 1 

REPORT CORRECTIONS 
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