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SPECIAL NOTES 

1.  API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GENERAL 
NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, STATE, 
AND FEDERAL LAWS AND REGULATIONS SHOULD BE REVIEWED. 

2. API IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS, MANU- 
FACTURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN AND EQUIP 
THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING HEALTH AND 
SAFETY RISKS AND PRECAUTIONS, NOR UNDERTAKING THEIR OBLIGATIONS 
UNDER LOCAL, STATE, OR FEDERAL LAWS. 

3. INFORMATION CONCERNING SAFETY AND HEALTH RISKS AND PROPER 

TIONS SHOULD BE OBTAINED FROM THE EMPLOYER, THE MANUFACTURER 
OR SUPPLIER OF THAT MATERIAL, OR THE MATERIAL SAFETY DATA SHEET. 

4. NOTHING CONTAINED IN ANY API PUBLICATION IS TO BE CONSTRUED AS 

PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS AND CONDI- 

GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE, FOR THE MANU- 
FACTURE, SALE, OR USE OF ANY METHOD, APPARATUS, OR PRODUCT COV- 
ERED BY LETTERS PATENT. NEITHER SHOULD ANYTHING CONTAINED IN 

ITY FOR INFRINGEMENT OF LETTERS PATENT. 
THE PUBLICATION BE CONSTRUED AS INSURING ANYONE AGAINST LIABIL- 

5. GENERALLY, API STANDARDS ARE REVIEWED AND REVISED, REAF- 
FIRMED, OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOMETIMES A ONE- 
TIME EXTENSION OF UP TO TWO YEARS WILL BE ADDED TO THIS REVIEW 

TER ITS PUBLICATION DATE AS AN OPERATIVE API STANDARD OR, WHERE 
AN EXTENSION HAS BEEN GRANTED, UPON REPUBLICATION. STATUS OF THE 

CYCLE. THIS PUBLICATION WILL NO LONGER BE IN EFFECT FIVE YEARS AF- 

PUBLICATION CAN BE ASCERTAINED FROM THE API AUTHORING DEPART- 
MENT [TELEPHONE (202) 682-8000]. A CATALOG OF API PUBLICATIONS AND 
MATERIALS IS PUBLISHED ANNUALLY AND UPDATED QUARTERLY BY API, 
1220 L STREET, N.W., WASHINGTON, D.C. 20005. 
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FOREWORD 

This publication was prepared for the American Petroleum Institute by the Cermak Pe- 
terka Petersen, Incorporated. 

API publications may be used by anyone desiring to do so. Every effort has been made 
by the Institute to assure the accuracy and reliability of the data contained in them; however, 
the Institute makes no representation, warranty, or guarantee in connection with this pub- 
lication and hereby expressly disclaims any liability or responsibility for loss or damage re- 
sulting from its use or for the violation of any federal, state, or municipal regulation with 
which this publication may conflict. 

Suggested revisions are invited and should be submitted to Measurement Coordination, 
American Petroleum Institute, 1220 L Street, N.W., Washington, D.C. 20005. 
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1.0 INTRODUCTION 

The American Petroleum Institute (API) contracted with Cem& Peterka Petersen, Inc. (CPP) 

to conduct a wind tunnel study to determine the local wind velocities, wind directions, and roof 

pressures on External.Floating Roof Tanks (EFRT). The results of this study are to be used to 

improve evaporative loss calculations for roof fittings on EFRT. 

The third edition of API Publication 2517 (1989) is the first to include roof fittings as a potential 

source for evaporative loss. Previous publications have limited the scope to include rim seal and 

stock clingage losses, assuming roof fitting losses to be negligible in comparison. The loss 

factors used in the evaporative equations were derived from experimental data which correlated 

stock evaporation to the wind speed over the roof fitting. 

The current procedure, as described in Section 2.2 of API 2517, specifies that an average wind 

speed at the tank site or from the nearest local weather station should be used as the wind speed 

over the roof fitting in the evaporative loss equations. This average approach wind speed may 

differ Substantially from the actual wind speed over the fittings, from which the loss factors were 

derived. For lower roof levels, in particular, the inaccuracy in wind velocity may cause 

overestimates of the evaporative loss potential for the roof fittings. 

The primary objective of this study is to develop a relationship between the airport wind speed 

and the wind speed at roof fittings. In addition to wind speed, the relative wind direction of air 

flow over the EFRT roof top will be analyzed as an aid to evaluating evaporation losses for 

fittings which exhibit some level of directional sensitivity. For documentation purposes and for 

use in future evaluations of evaporative loss, roof top pressures were also measured across the 

tank. 

The following sections provide background into the current evaporative loss methodology and air 

flow characteristics, a description of the experimental program carried out during the study, 

results of the study, a revised method for calculating evaporation loss from roof fittings, and 

conclusion and recommendations. 
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2.0 BACKGROUND 

2. i Evaporative Loss Equation 

Section 2 of API Publication 25 17 describes the current procedures for estimating the total annual 

evaporative stock loss from EFRT. The total loss is defmed as the sum of the standing storage 

loss, L,, and the withdrawal loss, L,. Withdrawal losses are primarily attributed to clingage of 

stock to the tank shell while the stock is withdrawn. Standing storage loss is attributed to 

evaporation of stock around rim seals and roof fittings. This study will focus on the latter. 

The present equation for calculating standing stock losses from EFRT is as follows: 

Ls = (Fr D + FA P' My Kc 

where: 

LS = Standing stock loss (lb/yr) 

Fr = Rim-seai loss factor (lb-mole/ft/yr) 

D = Tank diameter (ft) 

Ff = Roof fitting loss factor (lb-molelyr) 

P' = Vapor pressure function 

M" = Average molecular weight of stock vapor (lb/lb-mole) 
Product factor - - Kc 

Equation 1 can be broken down into its two components, rim seal losses (Lr) and roof fitting 

losses (Lf), where: 

L, = Fr D P* My Kc 
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Lf = Ff P* M,, Kc (3) 

This study will concentrate its efforts on evaluating the roof fitting loss equation; however, two 

of the topics which will be discussed also apply to the rim seal loss equation. These include: 

1) the comparison between roof top pressures measured in this study and previously published 

results from which F, was derived; and 2) the relationship between the site and the nearby airport 

wind speeds. 

The total roof fitting loss factor, Fp from Equation 3, can be expressed as the sum of the 

individual loss factors for each fitting. Section 2.2.2.2 of NI 2517 defines Ffas: 

k 

i = l  

where: 

Nf, = Number of type i roof fittings 

4, = Loss factor for type i roof fitting (lb-mole/yr) 

k = Total number of different types of roof fittings 

and 

(4) 

where: 

Ki = Loss factor for type i roof fitting (Ib-mole/yr) 

Kbi = Loss factor for type i roof fitting (Ib-mole/mphVyr) 

mi = Loss factor for type i roof fitting 

&lau = Average wind speed above the fitting (mph) 

The loss factors used in Equation 5 were developed using data obtained by CBI (1985) during 

a wind tunnel study specifically designed to measure evaporative losses from external floating 
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roof tank fittings. The wind tunnel tests used full scale roof fittings extending from a product 

reservoir into one of four 5 ft  x 3 ft x 3 ft  test sections. The evaporative losses from the stock 

reservoirs were recorded for the various roof fittings as a function of mean velocity within the 

wind tunnel. Exponential curve fits were applied to this data to provide the individual roof fitting 

loss factors. 

2.2 Air Flow Around Tanks 

A literature review was conducted to determine the current level of knowledge available 

concerning air flow around externai floating roof tanks. The most noteworthy research 

(Marchmann, 1970) investigated pressure contours over open-top cylindrical tanks. It was from 

this data base that the rim seal equation relationship between differential pressure and approach 

velocity was developed. Little to no information was obtained which specifically addresses the 

air flow around and over EFRT. 

A qualitative analysis of air flow over EFRT can be obtained using guidelines established by the 

American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE, 1989) for 

air flow around buildings. This analysis predicts that a cavity region will form downwind of the 

leading edge of each tank. The cavity, caused by flow separation at the leading edge, will expand 

downwind as the roof is lowered. This expansion will occur because the cavity must project 

deeper into the tank before the flow can reattach to the roof. At some level, depending upon the 

tank diameter to height ratio, the flow will not be able to reattach to the roof before encountering 

the trailing edge of the tank shell, causing the entire roof to be encased in a recirculation cavity. 

Further lowering of the roof should have minimal impact on the subsequent air flow. 

A review of Marchmann (1970) confirms this qualitative analysis. The tank used in the 

Marchmann study was 4 ft  in diameter by 1 ft tall, roughly the same height to diameter ratio as 

the 200 ft tank modeled in this study. The tank was installed in the 6 ft x 6 ft  wind tunnel of the 

Aerospace Engineering Department at Virginia Polytechnic Institute. During the tests a ground 

board was used to simulate the approach boundary layer at the tank. Roof top pressures were 

measured at 81 tap locations for 5 roof top heights. In Marchmann’s results (see Figure 9a), for 

a roof height to tank height ratio between 1 .O and 0.67, the centerline pressure coefficient profiles 

rapidly evolved. A relatively flat portion of the curve, which is indicative of a recirculation 
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cavity, is almost nonexistent for the 1 .O roof height ratio. This flat region of the curve develops 

and expands as the roof is lowered to a roof height ratio of approximately 0.67. From this height 

on down to a roof height ratio of 0.23 (the lowest height for which data is presented), the 

centerline pressure cuefficients did not vary significantly. The similarity in the profiles indicates 

that the cavity is no longer affected by lowering the roof height. This leads to a conclusion that 

the flow for roof height ratios of 0.67 and lower did not reattach to the roof after separation at 

the leading edge of the tank. 

2.3 Wind Speeds in the Atmosphere 

The wind speed, U-, in Elquation 5 is the wind speed at a particular roof fitting location which, 

in API Publication 2517, is assumed to be the wind speed upwind of the tank location. This, in 

turn, is typically assumed to be equal to the wind speed at the nearest National Weather Service 

( W S )  station. The assumption has two problems. First, the wind speeds at the airport may not 

be representative of the wind speed in the vicinity of the tank, and second, the wind speed 
upwind of the tank is not representative of the speed near each roof fitting. 

With regard to the wind speeds at the site (Le., upwind of the tank), the following equation can 

be used to estimate the wind speed upwind of the tank for a given wind speed at the airport: 

W d  speed measurement height at the site in feet (typically 33 ft) 

Wind speed measurement height at the airport in feet (typically 33 ft) 

Wind speed at the site at height Zs in mph 

Wind speed at the airport at height Za in mph 

Top of atmospheric boundary layer in feet 

Wind speed power law exponent at the site 

Wind speed power law exponent at the airport 
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The wind power law exponent is a function of surface roughness and can be estimated using the 

following equation (EPA, 1981): 

ni = 0.24 + 0.096 log,,%j + 0.016 (log,,%)2 (7) 

where z, is in meters and the subscript i represents the site or the irport. For the airport, z, is 
typically 0.03 m which gives na equal to 0.13 while for industrial areas such as around a tank 
farm z, equals about 0.5 m which gives n, equal to 0.21. Substituting these roughness values into 

Equation 6 indicates that the wind speeds at typical tank farms may be 28 percent less than those 

at the airport. 

With respect to the wind speeds near the fittings on the roof, the speeds will generally be less 

than those approaching the tank when the floating roof is lower than the main surrounding tank 

structure. When the tank is full, the wind speeds on the roof may equal or exceed those upwind 

of the tank. 
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3.0 EXPERIMENTAL PROGRAM 

3.1 SimihriQ Criteria 

At present, the best method available for estimating the wind speeds on the roof of external 

floating roof tanks is through the use of wind tunnel modeling. The wind tunnel is, in effect, an 

analog computer with near infinitesimal resolution and near infinite memory. The basic equations 

of motion are solved by simulating the flow at a reduced rate and measuring the desired quantity 

(in this case wind speed, wind direction and pressure). The methods for scaling wind tunnel 

measurements to full scale and for setting up wind tunnel experiments are summarized in EPA 

(1981). The criteria that were used for conducting the wind tunnel simulations to determine wind 

speed, wind direction and roof pressures on EFRT are as follows: 

e ensure a fully turbulent wake flow - Reynolds number based on height of tank 
(Re, = u&&/vJ greater than 11,OOO (Actual Re, = -60,OOO); 

e similar geometric dimensions; 

e equality of dimensionless boundary and approach flow conditions; 

where: 

u, = Ambient velocity at top of tank (ds) 
Hb = Tank height (m) 

va = Air viscosity (m2/s) 

3.2 Model Construction 

Three 1 : 100 scale models of externaì pontoon floating roof storage tanks were constructed. Each 

model included such details that are common to all pontoon storage tanks (stairs to tank roof, 

wind breakers around the perimeter of the tank, and rolling ladders). The appropriate number 

of roof fittings were modeled for each size tank as deemed typical for EFRT in Tables 6 and 7 

of API 2517. The actual number of each fitting modeled, shown in Table 1, varied slightly from 

the prescribed values in some instances in order to maintain geometric symmetry. The overall 
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full scale dimensions for the three tanks were as follows: 1) Tank 1 - 48 ft height and 200 ft  

outside diameter; 2) Tank 2 - 48 ft  height and 100 ft  outside diameter; and 3) Tank 3 - 48 ft  

height and 48 fi outside diameter. Figures 1 through 3 provide site and elevation plans for the 

three tanks. The tanks were constructed so that the roof could be adjusted to different heights. 

3.3 Wind Tunnel and Test Setup 

Appendix A describes CPP’s atmospheric wind tunnel and the instrumentation that was used to 

collect the data. in brief, a hot-wire anemometer was used to measure the wind speed and 

turbuience intensity, miniature wind vanes were used to document the wind direction, and mean 

and fluctuating pressures were obtained using differential pressure transducers. 

Prior to testing the tank models, a uniform roughness pattern was instailed in the wind tunnel 

upwind of the location where the tank models were placed. The roughness was designed to 

simulate the roughness approaching a typical tank farm or industriai area (surface roughness 

length of 0.5 m). Mean velocity and turbulence intensity profiles were obtained using a hot-wire 

velocity sensor (see Appendix A for description) to ver@ that the profiles match those that would 

be observed in the atmosphere. The results of these profiles are shown in Figure 4. 

Different wind directions were tested, since some of the roof details (Le., stairs) will cause wind 

speeds to vary with wind direction at each point on the roof. Sixteen directions were selected 

to be consistent with typical wind frequency distribution summaries provided by the National 

Weather Service so that the results can be readily used to compute average speeds and directions 

on the roof for a given site climatology. North (O degrees) was arbitrarily set for each tank as 
shown in Figures 1, 2 and 3 , such that the gauger’s platform was positioned in the southeastern 

quadrant. 

3.4 Wind Direction 

After the boundary layer approaching the model test area was documented, the tank models were 

installed, one at a time, in the wind tunnel. Initiai flow visualization tests were conducted to 

develop a qualitative understanding of the flow over the tank roof. During the visualization tests, 

small flags were placed throughout the roof surface of the tanks at each of the measurement 
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locations shown in Figures 5a, b and c. Tests were conducted for each tank at three different 

roof heights for the 16 different wind directions. The local wind direction at each measurement 

location was recorded on videotape and still photographs. A listing of the flow visualization test 

plan is provided in Table 2. Subsequent placement of the velocity probes were based on the 

results of the visualization. 

The roof top wind directions are reported in terms of the relative direction with respect to the 

approach flow with the tank orientated at O degrees (north). For example, a relative wind 

direction of O degrees indicates that the flow at that location is in the same general direction as 

the approach flow, while a wind direction of 180 degrees indicates complete flow reversal. 

All wind direction analysis was based on visual interpretation of the still photographs. Multiple 

photos were reviewed to provide an estimate of the average wind direction at each location. 

3.5 Wind Speed 

Wind speed measurements were made at the measurement locations shown in Figures 5a, b and c 

using a hot-wire anemometer probe (see Appendix B for experimental procedures). Since the 

tanks are symmetric, except for the spiral stairway on the exterior of the tank shell, symmetry 

was used to reduce the total number of velocity measurements for the smaller two (100 ft  and 

48 ft) tanks. The tabular results presented in this report only include velocity data for locations 

were measurements were actually taken. The velocity profiles and contours, however, were 

generated by assuming that the velocity at locations where measurements were not obtained were 

equivalent to their symmetrical partner, where measurements were taken. On average, 20 

locations were tested for each tank at each of the 16 wind directions and three roof heights. 

Table 3 lists the velocity measurement test plan for the three tanks. 

All roof top velocities are reported in terms of a nondimensional mean velocity. This parameter 

is the ratio of mean velocity at the fitting ( U d  divided by the approach velocity at a nearby 

airport or N W S  facility (UJ. The airport velocity was obtained from the reference velocity 

simulated in the wind tunnel using the following expression: 
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O 

where: 

ZM = Full scale reference height (328 ft) 

z a  = 

Ud = 

v a  = Windspeedattheairportinmph 
2000 = Top of atmospheric boundary layer in feet 

ns = Wind speed power law exponent at the site 

na = Wind speed power law exponent at the airport 

Wind speed measurement height at the airport in feet (typically 33 fi) 
Reference wind speed simulated in the wind tunnel in mph 

The nondimensional mean velocity (UJUb is equivaient in model and full scale, therefore, 

the average full scale wind velocity at any location on the EFRT roof can be obtained by 

multiplying the average wind speed at the nearby weather station by the velocity ratio presented 

in this report. That is: 

m 

(9) 

where: 

subscriptf = full scale 

subscript m = model scale 

3.6 Roof Pressures 

The pressure transducers used were Microswitch differential transducers. Reference pressures 

were obtained by connecting the reference sides of the 8 transducers to the static side of the pitot 

static probe. In this way, the transducer measured the instantaneous difference between the local 

pressures on the surface of the tank roofs and the static pressure at the reference velocity 

measurement location above the model. 
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Ail pressure measurements are reported in terms of the mean pressure Coefficient: 

where AP- is the pressure difference íp - p,),, measured by the pressure transducer and 

Y i p  U: is the dynamic pressure at the airport. The mean pressure coefficient represents the mean 

of the instantaneous pressure differences between the roof top pressure tap and the static pressure 

in the wind tunnel, nondimensionalized by the dynamic pressure at the nearby N W S  facility. 

The mean pressure coefficient can be used to calculate a full-scale pressure differential by 

multiplying the coefficient by the dynamic pressure at the nearby weather station, as: 

APf = Cp,, 

3.7 Qualis, Control 

To ensure that accurate and reliable data were collected for the roof top velocity and pressure 

measurements, the following quality control steps were taken: 

calibration of flow measuring device with soap bubble meter; 

calibration of velocity device with mass flow meter (see Appendix B); 

calibration check between hot-wire and static pitot tube; 

calibration of pressure transducers with oil manometer (see Appendix B); 

comparison of wind tunnel velocity and turbulent intensity profiles with those 
observed in the atmosphere (see Figure 4); 

visual inspection of pressure data using X-Y plots of each measurement location 
to check data consistency (see Appendix E); 
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e visual inspection of velocity data using wind rose plots of each measurement 
location to check data consistency (see Appendix H). 
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4.0 RESULTS 

4.1 General 

The results of the pressure and velocity measurements collected during the course of this study 

are listed in Appendices C and G, respectively. Wind direction photographs are presented in 

Appendix F for each data set configuration at the 16 wind directions. The pressure data is 

reported in terms of a pressure coefficient with the nearby N W S  facility used as the reference 

wind speed for calculating the dynamic pressure. The velocity data has been nondimensionalized 

as a ratio of the measured velocity at each fitting divided by the corresponding approach wind 

speed at a nearby weather station. The following sections discuss the results in greater detail. 

4.2 Wnà Speed 

Roof top contours of the non-dimensional mean velocity data are included in Appendix I. The 

contours provide a visual indication of the velocity distribution across the tanks. The 

recirculation region on each of the roof tops can be identified by large areas on the contour plots 

where the velocity is essentially constant. A comparison of the plots at different roof heights 

clearly depicts the growth of the recirculation region toward the downwind wall as the roof level 

is lowered. 

Figures 6 and 7 are presented as a summary to Appendix I. In Figures 6a, b and c centerline 

velocity profiles are shown for each of the three tanks at the three roof levels. The three sets of 

curves depict the relative magnitude of the wind speed over the fittings from the leading edge of 

the tank, across the centerline, to the downwind edge of the tank. In Figures 7a, b and c the 

average velocity contours for the three tanks is depicted. The average contours were obtained 

using the average mean velocity measured at each point for the 16 wind directions. 

The API literature provides no direct comparison for the centerline velocity profiles shown in 

Figures 6a, b and c. However, a review of the three sets of profiles produce rather interesting 

results. For all three tanks the wind speed across the roof top is consistently higher when the 
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roof is at tank height level than it is when the roof is lowered to 

373 m 
CPP Project 92-0869 

the intermediate level. This 
trend does not persist when the roof top is further lowered to the lowest roof height. At this 

level, the velocities are generally greater than at the mid-level roof height. (A possible 

explanation for this behavior is presented in Section 4.3.) Figures 6b and c indicate that in 

certain areas the wind speeds at the lowest height actually exceed those measured at the tank top 

level. 

If the velocity field of the EFRT roofs were independent of wind direction, each of the contours 

shown in Figures 7a, b and c would consist of concentric circles. It can be noted from the 

figures that overail the flow is fairly symmetric except for an area near the rolling ladder where 

the velocity is reduced. 

4.3 Wìnù Direction 

The relative roof top wind directions are shown graphically in Figures 8a, b and c and 

numerically in Table 5 .  A qualitative analysis of the results indicates that the air flowing over 

the top of the tanks when the roof height ratio is set at 1.0 (roof at tank height level) remains in 

the same general direction as the approach flow over the entire span of the roof. For the lowest 

roof heights the flow has completely reversed, but remains fairly constant over the entire roof. 

The flow on the intermediate roof heights is mixed. Some flow reversal has begun but it has not 

fully developed. This mixture of flow direction may result in the reduced wind speeds for the 

mid-level roof height discussed in Section 4.2. Along the sides of the tanks, for all roof heights 

and diameters, an annular flow exists where the air generally flows parallel to the tank shell. 

Exceptions to this are at the leading and trailing edge of the tank where the flow tends to be 

perpendicular to the tank shell. 

4.4 Roof Top Pressures 

initial pressure measurements were made at five roof heights with the tanks orientated at 

O degrees (north) so that three representative roof heights could be selected for the remainder of 

the testing (see Table 4). The lowest roof height was established as the first height at which the 

pressure coefficient profiles remain relatively constant as the roof is moved to lower heights (see 

discussion in Section 2.2). The top roof height was established as the height of the tank, and the 
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third height was taken as an intermediate height. The results of these preliminary tests are shown 

in Figures 9a through 9c. The centerline pressure profiles for the 200 ft  diameter tank, shown 

in Figure 9a, indicate that the profiles varied throughout the entire range of roof heights tested, 

Therefore, roof height ratios of 0.35, 0.8 and 1.0 were selected for all remaining tests of the 

200 ft tank, Figure 9b shows a similar trend for the 100 ft  tank. Roof height ratios of 0.5, 0.9 

and 1 .O were selected for all remaining tests on this tank. With the smallest tank, 48 ft  diameter, 

the centerline profiles for roof height ratios of 0.90, 0.75 and 0.50, as shown in Figure 9c, did 

not vary significantly. Therefore, roof height ratios of 1.0, 0.90 and 0.75 were selected for all 

remaining testing of the 48 f t  tank. 

The centerline pressure profdes shown in Figures 9a, b and c provide a direct comparison 

between the results presented in this report to those reported by Marchmann (1970). The 

pressure profiles in Figure 9a can be directly comparable with the profdes presented by 

Marchmann since the tank diameter to tank height ratios are similar. An evaluation of Figure 9a, 

which shows both sets of data, indicates that the general shape of the pressure coefficient profiles 

are equivalent but that the magnitudes differ. There are two possible explanations for this 

discrepancy. First, the pressure coefficient value is dependent upon the reference wind speed 

location. The pressure coefficients in this study are based on a wind speed at a nearby N W S  

facility assuming a 33 ft anemometer height. Marchmann does not specify the reference wind 

speed location. If it was obtained in an area of slower flow (at a lower anemometer height, for 

example) this would explain the higher coefficient values. Second, and a more likely explanation, 

is that Marchmann’s tests were conducted using a ground board to simulate the presence of the 

ground induced boundary layer. While the ground board may replicate the shape of the mean 

velocity profile, it may not match the atmospheric turbulence intensity. Increased turbulence will 

enhance mixing of the flow over the top of the tanks, thereby reducing the magnitude of the 

gradients (and resulting pressure differentials). The atmospheric boundary layer wind tunnel used 

in this study is specifically designed to model both the velocity and turbulent intensity profiles 

characteristic of full scale flow. 

Roof top pressure contours by wind direction are presented in Appendix D. Figures loa, b and c 

summarize the results in t e m  of average pressure contours for each EFRT tank configuration. 

The average contours were obtained in a slightly different manner than the average velocity 

contours discussed earlier in this report. Since the pressure contours include both positive and 
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negative values, an average at each location over 16 wind directions will produce meaningless 

resuits. For example, an area near the edge of the tank that experiences large fluctuations in 

pressure from negative to positive couid have the same overall average pressure as that of a 

central area which experiences littie or no pressure differential at any wind direction. Therefore, 

the average pressure contours presented in this report were created by fixing the coordinate 

system to the approach flow rather than to the tank roof such that the approach wind direction 

was always classified as O degrees regardless of the orientation of the tank. 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



A P I  PUBLr2558 9 3  m 0732290 0533903 O80 m 

Cermuk Peterka Petersen, Inc. 19 CPP Project 92-0869 

5.0 REVISED METHOD FOR CALCULATING EVAPORATION 
FROM ROOF FITTINGS 

5.1 General 

The normalized velocity data presented in this report are provided in two different formats to 

facilitate the calculation of evaporative losses using either the complex or simple methods 

described below. The complex method uses the tables of nondimensional mean velocities 

provided in Appendix G to determine the appropriate wind speed at a given location for a specific 

wind direction. The simple method uses the average velocity zones presented in Figures 1 la, b 

and c. 

The following sections describe the procedures for calculating the evaporative losses from roof 

fittings using either the complex or simple method. 

5.2 Complex Method 

The complex method for calculating evaporative loss potential from roof fittings is an expansion 

of the current methodology presented in Equations 4 and 5.  Instead of assuming that the air flow 

over the entire roof is equivalent to the approach flow at a nearby airport, as specified in the 

current procedure, the complex method uses a distinct velocity, calculated from the airport wind 

speed, for each location and wind direction. The resulting procedure requires a summation of 

the individual loss factors calculated for every fitting at each wind direction sector, to 

determine the total loss factor for the roof fittings as shown in the following equations: 

and 
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A x  

Ff = c c =fg 
i - 1  j = i  

where: 

W = Wind direction sector (1 - 16) 

4# = 
fw(û) = Frequency of wind direction sector w 

~ m a a  = 
j = Fitting location number 

X = Number of fitting locations 

Total Loss Factor for Fitting i at location j 

Average wind speed at j location from wind direction sector w 
pu 

Example calculations for the complex method are presented in Tables 6a and b for a roof manway 

and slotted guide pole. The overall procedure for calculating the evaporative loss potential using 

the complex method is as follows: 

o Determine which of the 9 EFRT confgurations most represents the tank in 
question, in terms of tank diameter to height ratio and average roof height to tank 
height ratio. 

o Determine the average approach wind speed and frequency of occurrence for 
each of the 16 wind direction sectors. This data is typically available from 
nearby N W S  facilities. Calm data should be treated using the EPA established 
procedure (EPA, 1987) by recalculating the frequency of occurrence of all wind 
directions without the calm data. 

o Determine the orientation of the full scale tank with that of the modeled tank and 
adjust all wind directions accordingly. 

o Determine the measurement location from Figure 5 which most represents the 
location for each fitting on the roof. 

e Obtain the Ka, Kb, and rn roof fitting loss factors for each type of fitting from 
Table 5 of API 2517. 

o Multiply the average approach wind speed for each wind direction sector by the 
non-dimensional mean velocity ( U a U J  for each location from Appendix G to 

. determine the average wind speed at the roof fitting. 
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For wind directional sensitive fittings, consult Figure 8 to determine the wind 
direction at fitting for each approach wind direction and adjust loss factors as 
appropriate. 

0 Calculate the roof fitting loss factor for each fitting and sum together to obtain 
the totai roof fitting loss factor using Equations 12 and 13. 

Calculate the total roof fitting loss potential using Equation 3. 

At this time, the complex method is presented for illustrative purposes only and is not yet 

developed to the point where it can be simply implemented. 

5.3 Simple Method 

The simple method reduces the total number of calculations required by using an average wind 

speed for ail wind directions, instead of a wind speed for each of the 16 wind direction sectors 

used in the complex method. Using an average measured wind speed at each fitting and assuming 

a symmetric velocity distribution over the roof tanks (Le., neglecting ladder effects) leads to the 

development of wind speed zones. The average wind speed within each zone can then be used 

to calculate the loss for a particular fitting. The resulting equation is presented in Equation 14. 

where: 

i = Fitting type 

j = Velocity zone 

Kleau. = Average Velocity in zone j 

n, = number of type i fittings in zone j 
k = number of fitting types 

1 = number of velocity zones 

1 

The average velocity zones (Figures l la ,  b and c) were created for use with the simple method 

to determine the average velocity predicted to occur at locations on the roof surface. These zones 
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were obtained by slicing the average velocity contours (Figures 7a, b and c) along four axes: 

0-180 degrees, 45-225 degrees, 270-90 degrees, and 315-135 degrees. The resulting profiles are 

shown in Figures 12a, b and c. From the average centerline velocity profiles the maximum wind 

speed at 0.2r, 0.4r, O.ór, 0.81- and l.Or, where r is the radius of the tank, for the four axes was 

established as the wind speed for that zone. 

Using the simple method, evaporative loss for an entire set of roof fittings can be calculated from 

a single table as indicated in Table 7. The overall procedure for calculating evaporative loss 

potential using the simple method is as follows: 

Determine which of the 9 EFRT configurations presented in this report most 
represents the tank in question, in terms of tank diameter to height ratio and 
average roof height to tank height ratio. 

Determine the average wind speed at the nearest local weather station. Values 
from Table 4 in API Publication 2517 may be used as an approximation. 

Identify the total number of each type of fitting present in each of the velocity 
zones. 

Obtain the K,, Kb, and rn roof fitting loss factors for each type of fitting from 
Table 5 of API 2517. 

Multiply the average approach wind speed by the nondimensional mean velocity 
( U A U d  for each zone as indicated in Figure 11. The value used should be the 
greater of the two values on the zone boundary. 

Calculate the total roof fitting loss factor using Equation 14. 

calculate the total roof fitting loss potential using Equation 3. 

5.4 Discussion 

The example calculations shown in Tables 6 and 7 provide a direct comparison of the resulting 

loss factors for the roof manway and the slotted guide pole, using a wind frequency distribution 

for the Long Beach, California, area. The examples show a difference of 25 percent to 

30 percent between the two methods. The loss factors obtained using the complex method in this 
example were lower than for the simple method, however, this trend may not hold for other types 

of fittings and wind frequency distributions. 
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A note of caution, the tanks used in this report all correspond to a full scale height of 48 ft. 

Using the presented results for tanks which deviate substantially from this height may not be valid 

due to the non-linearity in the approach boundary layer. It may be acceptable to scale the results 

for different tank heights, but an investigation into the possibility is beyond the scope of this 

study. 

This study only investigated 9 different tank configurations (3 tank diameters x 3 roof heights). 

Obviously, the total number of possible configurations is limitless. To obtain conservative loss 

estimates (Le., higher than expected) the user should not try to extrapolate wind speed values for 

tank configuration which fall between those presented in this study. Rather, the configuration 

on either side of the actual tank which produces the largest values should be used. 
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6.0 CONCLUSION AND RECOMMENDATIONS 

This study has developed two new procedures for calculating evaporative loss potential for roof 

fittings on External Floating Roof Tanks (EFRT). The first method, identified as the complex 

method, converts the approach wind speed, as measured by a nearby National Weather Service 

(NWS) anemometer, to a wind speed at a particular roof fitting for each of the 16 different wind 

direction sectors. Using these wind speeds, the roof fitting evaporation loss may be obtained for 

each individual fitting using loss factors presented in the American Petroleum Institute (MI) 

Publication 2517. The total roof fitting loss factor is then obtained as the summation of the 

individual fitting loss factors. The second method, referred to as the simple method, reduces the 

complexity of the calculations by establishing wind speed zones on the tank roof. The loss 

factors for all similar type fittings within each zone can be calculated from a single expression. 

A limited comparison of the two methods was conducted which showed a 25 percent to 30 

percent difference, with the complex method providing lower loss factors. This trend may not 

occur for all fitting types and wind frequency distributions. 

In addition to developing a method for determining the local wind speed over roof fittings, this 

report also investigated roof top pressure profiles for 9 different EFRT tank configurations. This 

effort was undertaken to provide preliminary data which may be used in the future to evaluate 

the current method for determining the rim seal loss factors. The pressure coefficient profles 

presented in this report are similar to the results from Marc- (1970) from which the rim seal 

loss equations were derived, however, the magnitudes differ. This is primarily attributed to the 

discrepancy between the turbulence intensity present in the Marchmann study as apposed to the 

turbulence which is present in a wind tunnel specifically designed to model the atmospheric 

boundary layer. These new results indicate that further analysis may be needed regarding the rim 

seal loss equations. 

An overall evaluation of the data collected indicates a need for additional testing. An 

unanticipated phenomena was observed in which the magnitude of the wind speed over the roof 

top first decreased as the roof was lowered then increased as the roof was further depressed. 

Additional velocity measurements at various roof height to tank height ratios are necessary to 
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fully understand the flow characteristics as a function of roof height. With sufficient data, it may 

be possible to develop a generalized equation for predicting wind speeds at the roof fittings. 
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SITE PLAN - 200? TANK KC(: 
o -Vacuum breakers 

-Pontoon/center legs 
0 -Pontoon manways 
e -Gauge well/guide pole 

-Rim vent 
o -Gauge hatch 

(Dimensions in full scale feet) 

Figure la. Site Plan - 200 fi Tank. CPPd 
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Figure lb. Elevation - 200 ft Tank. 
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e 

SITE PLAN - 100’ TANK 
(Dimensions in full scale feet) 

@-Vacuum breakers 
e -Pontoon/center legs 
O-Pontoon manways 
O-Gauge well/guide pole 
o-Rim vent 
@-Gauge hatch 

Figure 2a. Site Plan - 100 ft Tank. 
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t 
h 

Figure 2b. Elevation - 100 ft Tank. 
C P P d  
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- KEY: 
(ÔJ -Vacuum breakers 

o -Pontoon/center legs 0 -Pontoon manways 
o -Gauge well/guide pole 
o -Rim vent 
cù -Gauge hatch 

SITE PIAN - 48' TANK 
(Dimensions in full scale feet) 

Figure 3a. Site Plan - 48 ft Tank. 
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f r) 

I -I/ 

Figure 3b. Elevation - 48 ft Tank. 
CPP# 
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MEAN PRûFILE PLOT 

full Kak m: .49 

0.00 .25 S O  .75 1.00 1.25 

TURBULENCE PROFILE PLOT 

r - ” ” ’ ~ ” ” ” ’ ’  ““‘1 

Mean Velocity, U/UR Local Turbulence Intensity, U,,,.,&, z 

Figure 4. Velocity and Turbulent Approach Profiles. 
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TAP LOCATIONS - 200' TANK 
(Dimensions in full scale feet) 
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Figure 5a. Wind Speed, Wind Direction and Roof Pressure Measurement Locations - 
200 ft Tank. 
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TAP LOCATIONS - 100’ TANK 
(Dimensions in full scale feet) 

Figure 5b. Wind Speed, Wind Direction and Roof Pressure Measurement Locations - 
100 ft Tank. 

C P P d  
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TAP LOCATIONS - 48' TANK 
(Dimensions in full scale feet) 

Figure 5c. Wind Speed, Wind Direction and Roof Pressure Measurement Locations - 48 ft 
Tank. 

C P P !  
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0.!3 

0.13 

0.:7 
a 
3 

CENTERLINE VELOCITY PROFILES 
200ft Dia Tank 

-I- 

R/H = 1.0 

R/H = 0.80 

R/H = 0.35 

+ 

* 

Figure 6a. Non-dimensional Mean Velocity Centerline Profiles - 200 ft Tank. 
C P P d  
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CENTERLINE VELOCITY PROFILES 
100ft Dia Tank 

Dist. across Tank (x/r) 

Figure 6b. Nondimensionai Mean Velocity Centerline Profiles - 100 ft Tank. 
CPPd 
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0.9 

O.&i 

0.7 
a 

CENTERLINE VELOCITY PROFILES 
48ft Dia Tank 

-m-- 
R/H = 1.0 

R/H = 0.90 

R/H = 0.75 

+ 

* 

Figure 6c. Nondimensional Mean Velocity Centerline Profiles - 48 ft Tank. 
C P P !  
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R/H = 1.00 R/H = 0.80 

R/H = 0.35 

Figure 7a. Average Nondimensionai Mean Velocity Contours - 200 ft Tank. 
C P P ?  
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R/H = 1.00 R/H = 0.90 

R/H = 0.50 

Figure 7b. Average Nondimensional Mean Velocity Contours - 100 ft Tank. 
CPPH 
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R/H = 1.00 R/H = 0.90 

R/H = 0.75 

Figure 7c. Average Nondimensionai Mean Velocity Contours - 48 ft Tank. 
CPPM 
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R/H = 1-00 R/H = 0.80 

R/H = 0.35 

Figure 8a. Roof Top Wind Directions Relative to Approach Flow - 200 ft Tank. 
CPP# 
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R/H = 1.00 R/H = 0.90 

R/H = 0.50 

Figure 8b. Roof Top Wind Directions Relative to Approach Flow - 100 ft Tank. 
C P P !  
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R/H = 1.00 R/H = 0.90 

R/H = 0.75 

Figure 8c. Roof Top Wind Directions Relative to Approach Flow - 48 ft Tank. 
CPP# 
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CENTERLINE PRESSURE PROFILES 
200 f t .  Diameter Tank 

R/H = 1.0 

A R/H = 0.80 

O R/H = 0.65 
0.4 

0.2 

o .o 
-0.2 

-0.4 
U 
0 -0.6 $.'- 

-0.8 

..-- 
*e- 

*..__.-- 
-. 

- 1 . 6 '  I I ' I I I I I ' I I I I ' I I 
-1.0-0.8-0.6-0.4-0.2 0.0 0.2 0.4 0.6 0.8 1.0 

Dist. Across T a n k  (x/t-) 

Figure 9a. Centerline Pressure Coefficient Profiles - 200 ft Tank. 
CPP# 
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CENTERLINE PRESSURE PROFILES 

100 f t .  Diameter T a n k  
0.8 I I I I I l I I I I 

CPP (1993) 
R/H = 1.0 

A R/H = 0.90 

0.4 0 R/H = 0.75 

A R/H = 0.50 

0.2 

- 1  .o 
-1.0-0.8-0.6-0.4-0.2 0.0 0.2 0.4 0.6 0.8 1.0 

Dist. Across Tank (x/r) 

Figure 9b. Centerline Pressure Coefficient Profiles - 100 ft Tank. 
CPPd 
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CENTERLINE PRESSURE PROFILES 
48 f t .  Diameter Tank 

0.8 I I I I I I I l I I 1 
CPP (1993) 

H R/H = 1.0 

A R/H = 0.90 

0.4 A R/H = 0.75 

o.2 1 R/H = 0.50 

c 
u 0.0 
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Q -0.2 o 

-0.4 
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Dist. Across T a n k  (x/r) 

Figure 9c. Centerline Pressure Coefficient Profiles - 48 ft Tank. 
C P P !  
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R/H = 1.00 R/H = 0.80 

R/H = 0.35 

Figure loa. Average Pressure Coefficient Contours -. 200 ft Tank. C P P !  
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R/H = 1.00 R/H = 0.90 

R/H = 0.50 

C P P d  Figure lob. Average Pressure Coefficient Contours - 100 ft Tank. 
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CPPH Figure 1Oc. Average Pressure Coefficient Contours - 48 fi Tank. 
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0.25 

R/H = 1.00 

0.28 

R/H = 0.00 

R/H = 0.35 

CPPd Figure l la.  Average Nondimensional Mean Velocity Zones - 200 ft Tank. 
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R/H = 1.00 R/H = 0.90 

R/H = 0.50 

Figure l lb.  Average Non-dimensional Mean Velocity Zones - 100 ft Tank. 
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CPP# 
Figure l lc .  Average Nondimensionai Mean Velocity Zones - 48 fi Tank. 
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AVERAGE CENTERLINE VELOCIJY PROFILES 
200ft Dia Tank 

1 .O Roof Height Ratio 

Dist. Aapss Tank (Ur) 

0.9 Roof Height Ratio 

Dist Across Tank (Ur) 

0.35 Roof Height Ratio 

Ost. A- TMk (xh) 

2oo * ‘““CPPM Figure 12a. Average Nondimensional Mean Velocity Centerline Profiles - 
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AVERAGE CENTERLINE VELOCITY PROFILES 
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1 .O Roof Height Ratio 
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Figure 12b. Average Non-dimensional Mean Velocity Centerline Profiles - 100 ft Tank C P P d  
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AVERAGE CENTERLINE VELOCITY PROFILES 
48ft Dia Tank 
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Figure 12c. Average Non-dimensionai Mean Velocity Centerline Profiles - 48 ft Tank. 
C P P !  
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TABLE i 
List of External Roof Fittings 

Pontoon Exterior Floating Roof 
Fittings List 

Scale 1:lûû 

Fitting Description 

Wind Girder 
Spiral Stairway 
Vacuum Breaker 
Roof Drain 
Pontoon Leg 
Center Leg 
Pontoon Manway 
Gauge Well 
Rolling Ladder 
Rim Vent 
Guide Pole 
Gauge Hatch 

200' Dia. x 48' Tall loo' Dia. x 4 8  Tall 

1 
1 
3 
1 
28 
6 4  
28 
1 
1 
1 
1 
3 

1 
1 
2 
1 
16 
32 
16 
1 
1 
1 
1 
2 

4 8  Dia. x 4 8  Tall 

1 
1 
1 
1 
10 
6 
10 
1 
1 
1 
1 
1 
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TABLE 2 
Flow Visualization Test Plan 

'ull Scale Roof Model Numberof wind 
rankDia. Run Run Height Roof Height Measurement Direction 

(fi) Letter Number Ratio (in) Locations @es.) 

200 

200 

200 

A 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

A 17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

A 33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

1 .o0 
1 -00 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 

0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 

0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 

5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 

4.61 
4.61 
4.61 
4.61 
4.61 
4.61 
4.61 
4.61 
4.61 
4.61 
4.61 
4.61 
4.61 
4.61 
4.61 
4.61 

2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

0 
22.5 
45 

67.5 
90 

112.5 
135 

157.5 
180 

202.5 
225 

247.5 
270 

292.5 
315 

337.5 

0 
22.5 
45 

67.5 
90 

1 12.5 
135 

157.5 
180 

202.5 
225 

247.5 
270 

292.5 
31 5 

337.5 

0 
22.5 
45 

67.5 
90 

11 2.5 
135 

157.5 
1 80 

202.5 
225 

247.5 
270 

292.5 
315 

48 0.35 2.02 28 337.5 
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Cermak Peterka Petersen, inc. 67 CPP Project 92-0869 

TABLE 2 
Flow Visualization Test Pian 

:uil Scale Roof Model Number of Wind 
rank Dia. Run Run Height Roof Height Measurement Direction 

(ft) Letter Number Ratio (in) Locations (Des.) 

100 

1 O0 

loo 

C 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

C 17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

C 33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .oo 
1 .OO 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .OO 
1 .o0 
1 .o0 
1 .o0 

0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 

5.18 
5.18 
5.18 
5.18 
5.18 
5.18 
5.18 
5.18 
5.18 
5.18 
5.18 
5.18 
5.18 
5.18 
5.18 
5.1 8 

2.88 
2.88 
2.88 
2.88 
2.88 
2.88 
2.88 
2.88 
2.88 
2.88 
2.88 
2.88 
2.88 
2.88 
2.88 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

0 
22.5 
45 
67.5 
90 
112.5 
135 
157.5 
180 
202.5 
225 
247.5 
270 
292.5 
315 
337.5 

0 
22.5 
45 
67.5 
90 
112.5 
135 
157.5 
180 
202.5 
225 
247.5 
270 
292.5 
315 
337.5 

0 
22.5 
45 
67.5 
90 

112.5 
135 
157.5 
1 80 
202.5 
225 
247.5 
270 
292.5 
315 

48 0.50 2.88 28 337.5 
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TABLE 2 
Flow Visualization Test Plan 

ruIl Scale Roof Model Number of Wind 
rank Dia. Run Run Height Roof Height Measurement Direction 

(fi) Letter Number Ratio (in) LaoatiOnS Peg.) 

48 B 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

48 B 17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

48 B 33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 
1 .o0 

0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 

0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 

5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 
5.76 

5.18 
5.18 
5.18 
5.18 
5.1 8 
5.18 
5.18 
5.18 
5.1 8 
5.18 
5.18 
5.18 
5.1 8 
5.18 
5.18 
5.18 

4.32 
4.32 
4.32 
4.32 
4.32 
4.32 
4.32 
4.32 
4.32 
4.32 
4.32 
4.32 
4.32 
4.32 
4.32 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

0 
22.5 
45 

67.5 
90 

112.5 
135 

157.5 
1 80 

202.5 
225 

247.5 
270 

292.5 
315 

337.5 

0 
22.5 
45 

67.5 
90 

112.5 
135 

157.5 
180 

202.5 
225 

247.5 
270 

292.5 
315 

337.5 

0 
22.5 
45 

67.5 
90 

112.5 
135 

157.5 
180 

202.5 
225 

247.5 
270 

292.5 
315 

48 0.75 4.32 20 337.5 
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69 CPP Project 92-0869 Cermak Peterka Petersen. Inc. 

TABLE 3 
Velocity Measurement Test Plan 

Full Scale Roof Model Number of Wind 
Tank Dia. Data HeigM Roof Height Measurement Direction 

(it) Config. set Ratio (in) LOoatiOnS @eg.) 

200 A 5 1 .o0 5.76 28 0.22.5,45,67.5 ,... 337.5 
6 0.80 4.61 28 0.22.5,45,67.5 ,... 337.5 
7 0.35 2.02 28 0,22.5,45.67.5 ,... 337.5 

100 C 19 1 .o0 5.76 20 0,22.5,45,67.5,. ..337.5 
20 0.90 5.18 20 0,22.5,45,67.5,. ..337.5 
21 0.50 2.88 20 0.22.5,45,67.5 ,... 337.5 

48 B 12 1 .o0 5.76 12 0,22.5,45,67.5 ,... 337.5 
13 0.90 5.18 - 12 0,22.5,45,67.5, .. .337.5 
14 0.75 4.32 12 0,22.5.45,67.5, .. .337.5 
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TABLE 4 
Pressure Measurement Test Plan 

Full Scale Roof Model Number of Wind 
Tank Dia. Data Height Roof Height Measurement Direction 

(fi) Config. Set Ratio en) Locations (Des.) 

200 A 1 
2 
3 
4 
22 

200 A 5 
6 
7 

100 C 15 
16 
17 
18 

100 C 19 
20 
21 

48 B 8 
9 
10 
11 

48 B 12 
13 

1 .o0 
0.80 
0.65 
0.35 
0.50 

1 .o0 
0.80 
0.35 

1 .o0 
0.90 
0.75 
0.50 

1 .o0 
0.90 
0.50 

1 .o0 
0.90 
0.75 
0.50 

1 .o0 
0.90 

5.76 
4.61 
3.74 
2.02 
2.88 

5.76 
4.61 
2.02 

5.76 
5.18 
4.32 
2.88 

5.76 
5.18 
2.88 

5.76 
5.18 
4.32 
2.88 

5.76 
5.18 

28 
28 
28 
28 
28 

28 
28 
28 

28 
28 
28 
28 

28 
28 
28 

20 
20 
20 
20 

20 
20 

0,22.5,45,67.5 ,... 337.5 
0,22.5,# ,675.. 337.5 
0,22.5,45,67.5 ,... 337.5 

0,22.5,45,67.5 ,... 337.5 
0,22.5,45.67.5 ,... 337.5 
0,225,4567.5, .. ,337.5 

0,22.5,45,67.5 ,... 337.5 
0,22.5,45,67.5,.. 337.5 

14 0.75 4.32 20 0.22.5,45,67.5. .. 337.5 
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Roof Height Ratio 
1.00 0.80 0.35 

O O O 
350 300 100 
350 320 120 
350 340 150 

O O 1 80 
O 20 200 
O 40 220 
O 60 240 
O O 180 
O 300 120 
O 320 1 40 
O 340 160 
O O 180 
10 20 220 
10 40 240 
10 60 260 
O O 1 80 
10 220 1 20 
O 90 140 
O 31 5 220 
O O 180 
O 40 140 
O 270 220 

350 140 240 
O O 180 
O 90 140 
O O 1 80 
O 270 220 

TABLE 5 
Summary of Wind Directions on Tank Roof 

Roof Height Ratio 
1 .o0 0.90 0.50 

O O O 
O 320 140 
O 10 160 
O 40 220 
O O 1 80 
O 320 140 
O 350 200 
O 40 220 
O O O 
O 1 40 140 
O 180 180 
O 30 21 o 
O O 180 
O 330 150 
O 1 80 1 80 
O 220 220 
O 180 180 
O 160 160 
O 180 180 
O 20 1 80 
O 1 80 180 
O 340 180 
O 180 1 80 
O 200 200 
O 180 180 
O 180 1 80 
O 180 180 
O 180 180 

Relative Roof Top Wind Direction Approximation 

Measurement 
Location 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

(Degrees from Approach Flow) 
48' Tank 

Roof Height Ratio 
1 .o0 0.90 0.75 

O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 

O 
320 

O 
40 
O 

320 
O 
40 
220 
140 
120 
40 
60 
300 
320 
240 
1 80 
1 80 

O 
1 80 

O 
320 
1 80 
220 
1 80 
140 
180 
40 
220 
140 
120 
220 
21 o 
1 70 
140 
240 
180 
180 
180 
180 
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TABLE 6a 
Evaporative Loss Example Calculation - Complex Method 
Roof Manway 

Site: Long Beach, CA 
Tank Height (H): 5 0 f t  
Tank Diameter @): 100 ft 
Avg. Roof Levei (FI): 25 ft 

I I 

tting Roof 
3sscription Manwa) 
>cation 28 
P 2.70 
) 7.1 O 

1.00 

find Ua freq Umem/ Umean Kf f*Kf 
¡recti (mph) Ua (mph) (Ib-m/yr) ( Ibn /y i  

O 4.70 
Y.5 4.60 
45 5.00 
37.5 5.20 
90 5.10 
12.5 4.90 
135 5.20 
57.5 6.20 
180 7.50 
02.5 7.70 
225 7.10 
47.5 7.00 
270 8.40 
92.5 6.40 
315 6.10 
37.5 5.30 

0.04 
0.02 
0.02 
0.03 
0.08 
0.04 
0.03 
0.06 
0.14 
0.09 
O.# 
0.03 
0.14 
0.12 
0.08 
0.06 

0.43 2.01 
0.42 1.94 
0.45 2.24 
0.52 2.69 
0.49 2.47 
0.55 2.70 
O S 3  2.74 

0.46 2.85 
0.42 3.16 
0.42 3.22 
0.42 2.99 
0.41 2.87 
0.39 3.30 
0.43 2.73 
0.45 2.73 
0.45 2.40 

16.95 
16.48 
18.60 
21.82 
20.26 
21.87 

22.1 6 
22.91 
25.12 
25.55 
23.92 
23.08 
26.14 
22.10 
22.06 
19.71 

0.72 
0.31 
0.42 
0.69 
1.64 
0.80 
0.70 
1.37 
3.40 
2.22 
O. 82 
0.68 
3.57 
2.55 
1.74 
1.14 

Kf Total = 18.19 
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TABLE 6b 
Evaporative Loss Example Calculation - Complex Method 
Slotted Guide Pole 

Site: Long Beach, CA 
Tank Height (H): 
Tank Diameter (D): 
Avg. Roof Level (R): 

1 I 

itting Slotted 
~escription Guide Pole 

ocation 4 
:a 0.00 
:b 31 0.0 
I 1.20 

Wind Ua freq Umean/ Umean Kf f*Kf 
lireCu (mph) Ua (mph) (Ib-m/yr) (Ib-m/yr 

O 4.70 
22.5 4.60 
45 5.00 

67.5 5.20 
90 5.10 

112.5 4.90 
135 5.20 

157.5 6.20 
180 7.50 

202.5 7.70 
225 7.10 

247.5 7.00 
270 8.40 

292.5 6.40 
315 6.10 

337.5 5.30 

0.04 
0.02 
0.02 
0.03 
0.08 
0.04 
0.03 
0.06 
0.14 
0.09 
0.03 
0.03 
0.14 
0.12 
0.08 
0.06 

0.29 1.35 
0.27 1.26 
0.20 1 .o1 
0.1 8 0.93 
0.17 0.87 
0.19 0.92 
0.19 1 .o0 
0.18 1.11 
0.18 1.34 
0.13 0.99 
0.23 1.61 
0.27 1.88 
0.29 2.44 
0.32 2.05 
0.36 2.21 

445.81 
409.23 
313.72 
282.53 
263.05 
280.92 
31 1.34 
351.28 
441.43 
304.65 
549.67 
659.54 
906.08 
732.75 
804.72 

18.88 
7.70 
7.01 
8.97 
21.35 
10.25 
9.89 
21 .O8 
59.72 
26.52 
18.75 
19.40 
123.65 
84.48 
63.43 

0.31 1.64 560.33 32.30 
Kf Total = 459.23 
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TABLE 7 
Evaporative Loss Example Calculation - Simple Method 

Site: Long Beach, CA 
rank Height (H): 50ft 
rank Diameter @): 100 ft 
Avg. Roof Level (R): 25 f i  

Avg Airport wind speed: 6.4 mph I 
Simple Method 

Fitting Urnean/ Umean Ka Kb Kf 

Description n Zone Ua (mph) (Ib-m/yr) (Ib-m/ü"m/yr) m (Ib-m/yr) 

Roof Manway 
:enter Leg 
Center Leg 
Center Leg 
Pontoon Leg 
dacuum Breaker 
Slotted Guide Pole 
3im Vent 

1 1 0.44 2.82 2.70 
8 2 0.44 2.82 0.25 
8 3 0.41 2.62 0.25 
16 4 0.33 2.11 0.25 
16 5 0.27 1.73 1.50 
2 5 0.27 1.73 1.10 
1 5 0.27 1.73 0.00 
1 5 0.27 1.73 0.68 

7.10 
O. 07 
O. 07 
0.07 
0.20 
3.00 

310.00 
13.80 

1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1.2 
1 .o 

22.69 
3.51 
3.41 
6.26 
29.53 
12.57 

597.60 
24.53 
2.79 - 3oof Drain 1 1 0.44 2.82 0.51 0.81 1 .o 

Kf Total = 702.893 

Complex 
Method 

Kf 
(Ib-m/yr) 

18.19 

459.23 
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APPENDIX A 

INSTRUMENTATION AND FACILITIES 
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CPP Project 924869 Cennak Peterku Petersen, Inc. A- 1 

WIND ENGINEERING 
LABORATORY 

KEX 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 

- Qoseddrcuit boundary-layer wind tunnel 

- Datareduction 
- Computerroom 
- instrumentation room 
- Modeitechniaans 
- office 
- Machineshop 
- Conference room 
- Lounge 
- Receptionarea 
- Workarea 

- Open-circuit boundary-layer wind tunnel 
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PERFORMANCE CHARACTERISTICS 
OF THE CLOSED-CIRCUIT WIND TUNNEL 

1. 

2. 

3. 

Dimensions 

Test-Section Length 

Contraction ?&afio 
Tet-kf ion Width 

Wind-Tunnel Drive 

TOfd PoWff 
Type of Drim 
Speed Control 

Velocities 

Mean Velm*fiec 
Bounda y-hyer Thickness" 
Turbulence Levei 

75 hp 
6 blade axial fan, single-@ motor 
Varùable-pitch ,tán 

Appmximateiy O to 50 fps 
Up to 60 inches 
About 2 percent at entrance 

3. Longitudinal Pressure Gradient Zeroed' ¿y ceiling adjustment 

* Function of boundary roughness and thickening devices at test-section entrance 

I 
Plon View 

Elevation view 

CLOSED-CIRCUIT BOUNDARY-LAYER WIND TUNNEL 
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PERFORMANCE CHARACTERISTICS 

1. 

3 -. 

3. 

4. 

5. 

OF THE 

Dimensions 

Test-Section h g t h  
Tst-Section width 
Contraction Ratio 

Wind-Tunnel Drive 

Total Power 
Type of Drive 
Speed Control: Coarse 
Speed Control: Fine 

Temperaîure 

Ambient Air 
surfnce 

Velocities 

Mean Velocities 

OPEN-CIRCUIT WIND TUNNEL 

7 4 5  f r  
12ft 
Variable from 6.5 to 8.5 ft 

20 hp 
8 blade axid fan, singie-speed motor 
900/600 rpm, .?-Speed motor 
Pitch control 

Not controlled 
-50 to 120 O F 

O to30fpc 
Bounda y-Layer Thickness U p t o 6 p  

Streamwise Pressure Gradient zetoed by ceiiing adjustment 

Exleria Wall P 
NOTE: ALL DIMENSIONS GIVEN IN FEET i 

Y-- 13.0' 

Elevation View 

OPEN-CIRCUIT BOUNDARY- LAYER WIND TUNNEL 
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DATA ACQUISITION AND ANALYSIS SYSTEM 

The CPP data acquisition and anaiysis system utilizes a system of microcomputers. The system 
presently includes the following hardware: 

2 7 6 bit, 51 2-64 KB RAM 

3 20-30 MB hard d k h  

3 8-12 MHZ ch& speeds 

3 

3 

51 

3 

El 32-channeì digital inputloutput 

43 Fast Fourier Transform card 

2 60 cps dot matn'x printers 

2 color, 2 monochrome high resolution graphics monitors 

I6-channeì 35 KHz 22 bit AID convertm 

2-channeZ 12 bit DIA ouiput, 4 channei digital inputloutput 

5 IBM PC-AT microcomputer based data analysis systems 

3 

3 

o 

o 

3 

26 bit,512640 KB RAM 

20-30 MB hard disks 

8-20 MHz ~ l o d c  speeds 

HP h e r j e t  Series II Iaser printers 

3 coior, 1 monochrome high resolution graphics monitors 

6 pen plotter 

9 track, 1600 cpi digital magnetic tape drive 

Cassette tape back-up system 

Minosoft Mouse 

Telecommunications interface for communication with client commter facilities or commerciai 
timesharine services. 
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AEROELASTIC BALANCE 

The aeroelastic balance is of a universal type on which various models can be easily mounted. 
Stiffness of the balance can be adjusted over a wide range to match the natural fequenciec of the 
prototype. The balance is designed to model two fundamental rocking modes of motion and twisting 
motion about the vertical axis. Damping of the balance is adjustable over a range of expeaed 
prototypevalues. Straingagebridges yieldoutputs forthe dataprocessingsyctemwhi~~vesmean, 
rms and peak vaiues of base moments and building-top deflections. Placement of accelerometers on 
the budding enables direct measurement of rms and peak accelerations. 

ALUM1 NU M. 
SASE PLATE 

MODEL BASE JUSTABLE 
NG CLAMPS 

X (BENDING) SPRING 

STEEL 

TOP VIEW 

BUILDING MODEL 

D TUNNEL FLOOR 
BENDING 
SPRING 

CLAMPS 
COVER PLATE 

ELEVATION 
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HIGH-FREQUENCY BASE BALANCE 

The high-naturai-frequency balance is used to measure overall fluctuating wind loads at the base of 
a modei stnrchue. The baiance has fundamentai natural frequenaes of about 500 Hz, and can 
accommodate a modei of nearly any size building at scales from 12ûû to 15ûû, with resuiting naturai 
frequencies of about 80 Hz to Zûû Hz. Together with associated instrumentation and computer 
software,thissystemcanmeasurethepowerspectraldensityoftheexternaldynamicwindloadover 
a bandwidth from O Hz to 1/2 of the modei's natural frequency. Additional computer software 
allows the dynamic response of the stnrcture tu be easiiy computed for a wide range of d u e s  for 
mass, stiffness and clamping. 

8 Q 

1.0 x 16.25 sq. 
Reaction Ring 
with 10.0 sq. Cut-out 

0.5 SQ. Cross Beam 
with 0.15 x 0.25 x 1.25 
Strain Section 

0.25 Sprung Plate 
8, e 

%em-Aluminum Tube ' I  l Il- 

Sprung Plate 
Ground Elev. 0.0 1 4 L ! !  /Cross Beom 

-I Turntable Strain Gauges to sense Y- Base Moment 
\ 

E1ee'ronics \Thermal & Air Flow Barriers 

All Oimensions given in inches. 
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HYDROCARBON GAS TRACER SYSTEM 

The gas chromatograph has the capability of operating four detectors simultaneously. These 
detectors are: 

0 F h e  ionization 
0 F i r n e  photometric 
a Elecfron capture 
a Thermal conductioity 

Also in use at CPP is a High Frequency Response flame ionization detector which combines an 
accurate method of real time hydrocarbon measurement with the ability to track varying concentra- 
tions with an averaging time of less than 0.01 s. This equipment has two independent HD systems 
which can be used to determine concentration time series at two locations simultaneously. 

The gas-sampling system is a state-of-the-art system. It features isokinetic withdrawal of up to fifty 
samples simultaneously. Its non-contaminating design and isothermal temperature control assure 
stable performance, resulting in reproducible samples with excellent accuracy over a wide range of 
sam le concentrations. The sample reproducibili is kO.9 percent for 100 pm and H.4 percent for 

0.001 ppm. 
1 , d p p m  ethane in He. The contamination in the P o m  of hydrocarbons ( P 1 through C8) is less than 

Both the gas chromatograph and the gas sampling systems are interfaced with the CPP data 
acquisition and analysis system. Real-time data analysis is thus provided. 

All gas mixtures used in testing are commercially certified. Further verification is provided by our 
scientific staff with our own chromatograph, which is calibrated using certified primary standards. 
The linearity of the chromatograph is verified usinga wide concentration range of certified primary 
standards. 
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PRESSURE MEASUREMENT SYSTEM 

The Pressure Measunment System is designed to interface with software developed for the Data 
Acquisition and Analper System. The following hardware is presently available for pressure 
measurements: 

Pressure Transducers 

w 
range 

accu- 

Jrequency: 

15 differential pressure transducers 

between Sol psi and dû.18 psi dtfferential 

0.25 percent of f u í ì s d e  natural resonant 

> 5000 Hz 

PressUreTau Scannine Vaive 

For pressure measurements, the data acquisition  an^ analysis system softwareis capable of sampling 
and anaiyzing pressure data simultaneously at a rate of 5000 Hz. The Data Acquisition and Analyzer 
System also controls the positioning of the scanner which allows pressures to be sampled at 
sequenthi locations with a single transducer. Presently, 8 scanning valve systems are utilized, each 
allowing 48 pressures to be measured sequentially by one transducer. 
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VELOCITY / TEMPERATURE MEASUREMENT 
AND CALIBRATION SYSTEM 

Complete instrumentation is available for the measurement of lateral, longitudinal, and vertical 
mean veiocity and turbulence intensity, Reynolds sires, mean temperature, and turbulent tempera- 
ture fluctuations. Mor to any measurement program, a detaiieá calibration of the velocity or 
temperature sensor is performed. The components of the system include: 

9 

O 

Five TSI model 1053B utiZity anemometm 

Five TSI model 1056 variable decade modules 

R 

c1 

Cl 

Five channel monifor and power supply 

Temperature switching moduZe - TSI model 1125 

Model 1 125 TSI velocity calibrator 

O 

O 

Model 1210 hot-fiIm velocity sensors 

Modeì 1287 spZit-film iwo-component velocity sensors 

O Model 1211 hot-film velocity sensor 
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MISCELLANEOUS INSTRUMENTATION 

O 

O 

O 

O 

o 

O 

O 

n 

O 

O 

chart Recarders 

Digital Multimeters 

Osnllascopes 

Function Generators 

Positive-Displacement Flow Meters 

Digital Mass-Flow Meters 

Linear Floro Meters 

Pozoer Supplies 

Eiuipment 
Still Photogmphy and Muvie Camera 

Vidw Recording System 
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w 

I I  

ibi 

P 
W o w 

CERMAK, PETERKA, PETERSEN. INC. 
1415 Blur Spruce Drive 
Fort Collins, Colorado 80524 
(303) 221-3371 

University Park 
Holiday Inn Y 

PROSPECT 1 
\ I  

U 

***n)UI(I\RYRWTE - 
**e ALTERNATE ROUTE 
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APPENDIX B 

EXPERIMENTAL METHODS 
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APPENDIX B 

EXPERIMENTAL METHODS 

B. 1 Velocity Measurements 

B.l.l General 

Split-film (dual hot-film sensor), hot-film or hot-wire (single sensor) and Pitot-static probes are 

used to measure velocities. The split-film sensor probe is used to measure mean velocity, U and 

W, and fluctuating velocities U', W while the hot-film sensor is used to measure mean and 

fluctuating velocities, U and U'. The Pitot-static probe is limited to measurements of mean 

velocity, U. 

B. 1.2 SDlit-film and Hot-film 

The theory of operation for split-film and hot-film sensors is based on the physical principle that 

heat transferred from a sensor equals heat supplied to that sensor by an anemometer. This 

physical principle can be represented by the following equations: 

For hot-film: 

E2 = A + BU" 

For split-film: 

[$] + [g] = [ A  + B ( U ) n ]  

and 
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where: 

Ei = Voltage across sensor i, 

Ki = RI.Ii(Rm-%), 

U = Velocity, 

A,B,n,a,b,c = Constants determined by calibration, 

e = Angle formed by plane of sensor and the velocity vector, and 
e o  = changeine. 

B. 1.3 Pitot-static Probe 
A Pitot-static probe consists of two concentric tubes. The inner tube, orientated parallel to the 

flow, terminates at the front of the probe and senses the stagnation pressure of the flow. The 

outer tube has small holes around the periphery of the tube normal to the flow approximately 8 

inner diameters from the front of the probe which sense the local static pressure. The difference 

between the two pressures, known as the dynamic pressure, is measured using a differential 

pressure transducer. The dynamic pressure can be related to the velocity of the fiow using 

Bernoulli's equation for incompressible flow where: 

P u2 1 4'- 
2 

or 

where: 

4 = Dynamicpressure, 
U = Velocity, and 

P = Ambient air density. 
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B. 1.4 Calibration 

Split-film and hot-film sensor calibrations are accomplished immediately prior to each velocity 

measurement activity involving the specific sensor by either a direct comparison of the velocity 

measurements from a Pitot-static probe or utilizing a Thermo-Systems, Inc. (TSI) calibrator. The 

Pitot-static probe does not require calibration other than for the pressure transducer (see 

Section B.2.2 for calibration procedures) which measures the dynamic pressure. 

At high wind speed rates (> 1.5 d s ) ,  the split-film and hot-film sensors are calibrated by 

mounting the sensors next to a Pitot-static probe in the wind tunnel. The voltage across the 

sensor is correlated to the wind speed measured by the Pitot-static probe at multiple air flow 

velocities within the tunnel. 

At low wind speeds (< 1.5 d s ) ,  the split-film and hot-film sensors are calibrated using a TSI 
calibration nozzle and a mass flow meter to provide metered air flow. The constants, A,  B and 

R (or A, B, n, a, b and e,) are obtained by calibrating the sensors over a range of known 

velocities (or velocities and angles) and determined by a least squares analysis utilizing the 

appropriate, previously referenced, equations. A representative calibration curve of sensor output 

voltage versus sensed velocity is included in Figure B. 1. 

B. 1.5 Data Collection 

After calibration, the mean tunnel speed is measured and set using either a Pitot-static probe or 

a hot-film sensor mounted at a reference height within the wind-tunnel. Mean and fluctuating 

velocities at specific locations are measured using either a hot-film probe (TSI Model 1205) for 

U and 7J' or a split-film probe (TSI Model 1287) for U, W, U' and W. Vertical and lateral 

velocity profiles are obtained by affixing the appropriate probe to a two-dimensional traversing 

carriage. The traverse is mechanized such that the probe can be driven in either the lateral or 

vertical plane under manual or computer control from outside of the tunnel. All data are obtained 

by sampling the probe output at 250 Hz for 20 to 30 second intervals at each location. The data 

is reduced by real-time computer action and stored for later analysis. 
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B.2 Pressure Measurements 

B.2.1 General 

Mean and fluctuating pressures are measured using Microswitch differential pressure transducers 

with a 04.18 psid range. Short pieces of 1/16 inch I.D. plastic tubing were used to connect up 

to 368 pressure ports to eight 48-tap Scanivaive pressure switches mounted beneath the model 

under the wind tunnel tunitable. Each of the 48 measurements ports on each switch was directed 

in turn by the switch to one of eight pressure transducers mounted close to the switches. Eight 

of the ports, on per switch, were used for monitoring transducer zero drift. The other eight 

pressure input taps (one per switch), not used for transmitting model surface pressures, were 

connected to a common tube leading to the dynamic pressure side of the Pitot-static probe 

mounted in the wind tunnel. This arrangement provides a means for automatically monitoring 

the wind speed using each of the eight transducers individually. The Scanivalve switches were 

operated by a solenoid drive under the control of the data aquisition computer. The computer 

kept track of the switch position; however, a digital readout position was also provided at the 

wind tunnel. 

B.2.2 Calibration 

Pressure transducer calibrations are performed on a biannual basis. A plexiglass plunger cylinder 

supplied a load to the transducers via compressed or expanded air with a sensitivity of 0.01 

inches of water over a range of O to 5.0 inches of water. The reference pressure is measured 

using a Dwyer red oil manometer with a range of O to 5.0 inches of water. During calibration, 

pressure loads ranging from -4.00 to 1.0 inches of water are imposed on each transducer for three 

triais. A Least Absolute Deviation (LAD) algorithm is used to determine the "best fit" linear 

curve fit between the induced pressure load and the output voltage for each of the three trials plus 

their average, with the offset forced to zero. A typical calibration curve of pressure transducer 

output voltage versus pressure is presented in Figure B-2. 

B.2.3 Data Collection 

After installing the model into the wind tunnel, the reference pressures were obtained by 

connecting the reference side of the eight transducers, using plastic tubing, to the static side of 

the Pitot-static probe mounted in the tunnel above the model building. In this way, the 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,-`-`,,`,,`,`,,`---



A P I  PUBL+2558 73 0732290 0513972 568 = 
Cem& Peterka Petersen, Inc. B-7 CPP Project 92-0869 

transducers measured the instantaneous difference between the local pressure on the surface of 

the model and the static pressure at the reference velocity measurement location above the model. 

Voltage output from the pressure transducers was directed to an on-line data acquisition system 

consisting of an IBM PC-AT class computer. Ail eight transducers were recorded simultaneously 

for 16 seconds at a 250 sample-per-second rate. The data were processed into pressure 

coefficient form and stored for printout or further analysis. 
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V 

u (cm/s) 

Figure B-1 . Hot-wire calibration curve. 
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Figure B-2. Pressure Transducer calibration Curve. 
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APPENDIX c 
TABLE OF PRESSURE COEFFICIENTS 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



API PUBL*2558 9 3  m 0732290 051397b L O 3  m 

Azimuth Cpnean Cprms Cpnin C p x  
(des) (-) (-1 (-1 (-) 

Location 1 

Cermuk Peterka Petersen, Inc. 

Arinuth Cpnean Cpns Cpmin Cpnax 
(deg) ( -1  ( -1  (-1 (-) 

Location 2 

c-1 

.o -.655 2 0 2  -.117 -1.441 

Location 3 

CPP Project 92-0869 

.O -.549 .185 -.O67 -1.425 

Location 4 

PRESSiJRE COEFFICIENTS 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' Ta l l  
1 - 1.00 Roof Height Ratio - O deg data, a l l  taps Data Set 

.O - 3 9  .168 .o85 -1.240 

Location 5 

.O -.123 .o83 .178 -.470 

.O -.ZOO .130 .133 -.989 

Location 6 

.O -.lo2 .ow ,308 -.4a6 

Location 7 

.o -.120 .O85 .194 -.470 

Location 8 

.o - . O 9 9  .O82 .178 -.421 

.O -.O98 .O79  -178 -.371 

Location 11 

Location 10 I Location 9 

.O -.179 .o92 .113 -.630 

Location 12 

.o -.245 -104 .O65 -.661 

Location 13 

.o -.110 .O89 .196 -.439 

.o -.218 .O% .113 -.630 

Location 14 

.o -.214 .o99 -049 -.765 

Location 15 

.o -.347 .163 .O65 -1.090 

Location 17 

Location 16 

.o -.479 .178 .O00 -1.302 

Location 18 

.o - . O 8 6  .114 ,384 -.568 

Location 19 

.o -.o09 .o83 -351 -.285 I .o -.O42 .O80 .251 -.285 

.O -.O70 . O 9 9  .267 -.586 

Location 20 

.o -.o49 .O92 .317 -.&O2 

Location 21 

Location 26 I Location 25 

.o -.O62 .O82 .285 -384 

Location 22 

Location 23 

.o -.O65 .O93 .265 -.581 

Location 24 

.o -.O76 .lo4 -282 -.U 

~~ 

.o -.O39 .O93 -300 -.383 

Location 27 

.o -.O18 .O92 .314 -.365 

Location 28 

.o -.o04 .o90 .347 -.314 .O -.O36 .O92 .298 -.347 
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Location 1 

.O - 2 6 5  .o83 .ow - .525 

Location 3 

Cermak Peterka Petersen, Inc. e-2 CPP Project 92-0869 

Location 2 

.O -.283 .o86 .wo -.590 

Location 4 

PRESSURE COEFFICIENTS 

API - Floating R o o f  

Configuration A - lank A - 200' Dia x 48' l a l l  
Data Set 2 - 0.80 Roof Height Ratio - O deg data, a l l  taps 

.O -.271 .lo7 .114 -.838 

Location 5 

.o -.212 -145 .362 -.804 

Location 6 

.O -.O34 .128 .528 -.512 

Location 7 

.O .I48 .139 .830 -.415 

.O .o86 .144 .670 -.319 

Location 8 

.O .251 .166 .958 -.2û8 

Location 9 

.O .248 .153 -939 -.191 

Location 12 I Location 11 

Location 10 

.O .222 .150 -827 -.255 

_ _ _ ~ ~ ~  ~~~~~ 

.o -175 -151 -844 -.334 

Location 13 

~ ~~~ ~ 

.o -096 .135 .636 -.286 

Location 14 

.O -.288 .113 .114 -.909 I .o -.295 .o98 .o33 -.no 

.O -.o64 .136 .584 -.697 

Location 15 

.o -.206 .135 .259 -.844 

Location 16 

Location 17 

.O -.291 -114 .130 -.819 

Location 22 I Location 21 

Location 18 

.O -.237 .132 .230 - .6R 

Location 19 

.O -.O21 .147 .525 -.934 

Location 2û 

.O .o93 .110 .577 -'a7 

.O -.125 .13û .476 -.820 I .O .O18 .125 .491 -393 

.O .133 .120 .651 -.255 

Location 23 

~ 

.o ,098 .116 .528 -.264 

Location 24 

.O -.O13 .135 .509 -.525 

Location 25 

.O -.U0 .132 .3?7 - .R1 

Location 26 

Location 27 

.O .o86 -119 -556 -.311 

Location 28 

.o .o31 -129 .654 -.426 

Copyright American Petroleum Institute 
Provided by IHS under license with API
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A P I  PUBLX2558 93 m 0732290 0513978 T8b m 

Azimth Cpmean Cprms Cpnin Cpnex 
(deg) (-1 (-1 (-1 (-1 

Location 1 

Cermak Peterka Petersen, Inc. 

Azimuth Cpmean C p m  Cpnin Cpnax 
(deg) (-) (-1 (-1 (-1 

Location 2 

c-3 

~ ~ 

Location 3 

.O -.216 .O87 .O98 -.690 

CPP Project 92-0869 

Location 4 

.o -.196 .116 -214 -.722 

PRESSURE COEFFICIENTS 

API  - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' Ta l l  
Data Set 3 - 0.65 Roof Height Ratio - O deg data, a l l  taps 

Location 5 

.O -.O85 .147 -483 -.629 

Location 6 

.o .O40 .153 .645 -.469 

.O -.214 .O76 .O82 -.460 I .o - 2 1 1  .o79 .o82 -.u 

~ ~ ~~ ____ 

.O ,139 .141 -743 -.242 

Location 9 

.o -206 .162 -807 -.338 

Location 10 

.o .224 -160 1.081 -.159 

Location 11 

Location 8 I Location 7 

.o -208 .153 .922 -.239 

Location 12 

Location 13 

.O - . l l 4  .151 .?31 -.79s 

Location 14 

.o -.182 .110 -292 -.811 

.o .162 -163 -922 -.286 I .o .O67 .157 -636 -.556 

~~ 

.o -.222 .O87 .o65 -.778 

Location 17 

.o -.222 .o83 .o49 -.5M 

Location 18 

Location 16 I Location 15 

.o -.240 . lo2 -147 -.687 

Location 19 

.O - .O79  -135 -523 -.621 

.o -.227 . l i 1  -114 -.719 

Location 20 

.o .OM .128 -529 -i363 

Location 21 

.o .O87 .130 .578 -.595 

Location 22 

.661 -.430 .o .O28 .138 

Location 24 I Location 23 

~ ~ 

.o -.215 .lo8 -214 - . a 8  

Location 27 

~~ 

.O -.110 -147 -362 -.i24 I .o -.a .117 .214 -.658 

~ ~ ~ ~~ 

.o -.o96 .128 -589 -.507 

Location 28 

Location 26 I Location 25 

.o .O19 .125 -474 -.3?7 I .O -.O98 -128 .474 - . 572  

Copyright American Petroleum Institute 
Provided by IHS under license with API
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A P I  PUBL*2558 93 W 0732290 O533979 912 W 

.O -.I73 .o67 -102 -A08 

Location 3 

.O -.171 .O73 .lo2 -.442 

Cermak Peterka Petersen, Inc. 

.O -.1R .o68 .119 -A58 

Location 4 

.O -.1R ,086 .lo2 - 3 0 9  

C-4 

Location 5 

.O -.154 -113 .282 -.u3 

CPP Project 92-0869 

Location 6 

.O -.o95 -145 .u7 -.m 

PRESSLIRE COEFFICIENTS 

API - Floating R o o f  

Configuration A - Tank A - 200' Dia x 48' T a l l  
Data Set 4 - 0.35 Roof Height Ratio - O deg data, a l l  taps 

Location 7 

.O .O55 -150 .762 -.44a 

Location 8 

.O .157 .159 .896 -.547 

.O .216 .172 1.077 -.212 

Location 11 

.o .172 .159 .%2 -261 

Location 12 

Location 10 I Location 9 

Location 13 

.O -.1M .119 .317 - . a 5  

Location 14 

.O -.157 .o89 2 1 6  -.568 

.O .O70 .154 . a 1  -.473 I .o -.o67 .123 .440 -.473 

locat ion 15 

.O -.173 .o77 .a83 -.483 

Location 17 

Location 16 

.O -.176 .O70 .o83 -.467 

Location 18 

.O -.181 .o87 .135 -.488 

Location 19 

.O -.la .o93 .117 -.520 

Location 20 

.o - 2 1 1  -119 .268 -.706 

Location 21 

.o -.O58 .129 sa - .e7  I .o -.122 ,125 . 3 u  -.w 

.O -.113 .116 .390 -'.525 

Location U 

~ ~ ~~~~~ 

Location 23 

.O -.193 .123 .u6 -.743 

~~~ 

Location 24 

.O -.191 .O% .203 -.590 

Location 25 

.O -.206 .o98 .135 -.!i74 

Location 26 

.O -.zoo .110 .337 -.605 

Location 27 

.O -.141 .125 -369 -.571 

Location 28 

.o -203 -110 .218 -.a 

Copyright American Petroleum Institute 
Provided by IHS under license with API
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A P I  PUBLU2558 93 0732290 0533980 634 

Azimuth Cpnean Cprms Cpmin C p x  
(deg) (-1 (- 1 (-1 (-) 

Location 1 

Cermak Peterka Petersen, Inc. 

Arinuth Cpnean C p m  Cpmin C p x  
(des) (-1 (-1 (-1 ( -1  

Location 2 

c-5 

.O -.169 .o74 -114 -.408 

Location 3 

CPP Project 92-0869 

.o -.176 .O76 .o65 -.473 

Location 4 

PRESSURE CMFFICIENTS 

API - Floating Roof 

Data Set 22 - 0.50 Roof Height Ratio - O deg data, a l l  taps 
Configuration A - lank A - 200' Dia x 48' l a l l  

.o -.166 .o79 .O98 -.440 

Location 5 

.O -.172 .O95 .O98 -.587 

Location 6 

~~ 

Location 7 

.O -113 -145 -765 -.317 

Location 8 

.o .203 .I65 1.094 -.270 

.o -.lo4 -113 .4óO -.587 I .o -.O12 .153 .682 -.682 

.O .203 .157 1.010 -.205 

Location 11 

.O .179 .165 1.247 -.300 

Location 12 

Location 10 I Location 9 

~~ ~~ ~ ~ 

Location 15 

.o -.157 .O82 .160 -.575 

Location 16 

.O -.162 .O73  .111 -.U8 

.o .110 .151 .801 -.295 I .O .O24 -136 -553 -.332 

.O -.203 .O95 .114 -.654 

Location 19 

Location 13 

.o -.212 .lo1 .151 -.609 

Location 20 

.la -.592 .O -.113 .139 .559 -.863 I .o -.156 .o93 

~ 

Location 21 

.o .O00 -136 .639 -.409 

Location 22 

.o -.O31 -132 .492 -.7o4 

Location 18 I Location 17 

Location 23 

.O -.156 .141 -555 -.767 

Location 24 

.o -.211 .lo5 -114 -.636 

.O -.182 .125 -384 -.m 1 .o -.O28 .130 .704 -.492 

___ ~ _ _ _ ~  ____ 

.O -.197 .lo7 . l a  -.669 

Location 27 

~- ~ ~ 

.o -.156 .110 -227 -.586 

Location 28 

.o - .O73 .129 .633 -.586 

Location 25 I Location 26 

.o -.138 -114 .292 -.698 

Copyright American Petroleum Institute 
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A P I  PUBL*Z558 93 m 0732290 0533983 570 m 

Cennak Peterka Petersen, ïnc. C-6 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 4 8 8  f a l l  
Data Set 5 - 1.00 Roof Height Ratio 

Location 1 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .626 
-.477 
-.317 
-.153 
-.114 
-.2o5 -. 191 - .133 -. 125 
-.197 - .313 
-.u6 
-.114 
-.160 - .326 - .531 

.216 -.116 
,184 .130 
.160 .199 
.120 .199 
.o98 -219 
.lo4 . I l7 
-125 .225 
.o96 .270 . O 8 6  .171 
.110 .151 
.141 .138 
.110 .lo2 
.O89 -205 
.113 .154 
.172 -123 
.216 . o34 

-1.486 
-1.164 
-1.240 - .a30 - -556 - .617 - .692 - .523 - -492 - .641 

-.%O 
- .669 - -565 - .685 

-1.155 
-1.373 

Location 3 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- -375 - .w7 
-.586 
-.549 - .341 
-.182 
-.138 
-.218 
-.145 - .O71 
-.lo7 
-.157 
-.1% 
-.168 
-.o90 
-.168 

-175 
.206 
.200 
-191 
.173 
-110 . o92 . o93 
.lo2 . o77 . O 8 0  
.o92 
,129 
-099 
.o86 
.130 

-116 - .o49 
.O33 
.o99 
.119 
.168 
.138 
.O50 
.203 
-203 
.190 
.138 
.205 
.120 
.211 
.la8 

-1.372 
-1.919 
-1 -389 
-1.478 
-1.180 - .684 - .537 
-.592 - .645 - .388 
- .uKI - .498 - .667 - -531 - -5% - -875 

Location 5 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.i33 
-.l# - 3 2  - .520 - .5% - .4% - .328 
-.129 
-.lo4 
-.116 - .o89 
- . O 7 7  -. 126 - .193 
-.o93 
-.lo7 

. O 8 6  

.lo4 

. 1 a  

.l% 

.215 - 

.191 

.175 

.lo8 

.o89 

.o92 

.o92 

.O87 

.O% . o99 

.o90 . o99 

.243 - 3 0 3  

.160 -.a47 

.o96 -1.109 

.o49 -1.277 
..o82 -1.462 
.o49 -1.391 
.254 -1.084 
.280 -.675 
.23l -.431 
.197 -.460 
.236 -.472 
.251 -.384 
.168 -.467 
.133 -.517 
.la0 -.393 
.u4 -.552 

CPP Project 92-0869 

Location 2 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- -507 
-.549 
-.498 - .372 
-.216 
-.1% - .254 
-.162 - .o85 - .lo4 - -171 - -221 - -136 - .o70 - -142 - .316 

.190 

.193 

.182 

.175 

.119 

.o90 

.113 

.110 
-080 
.o86 
.o89 
.126 
.lo7 
.lo7 
-138 
.151 

-.o49 
-.o82 
.o99 
.o99 
.o85 
.o63 . O70 
.135 
-271 
.203 
.138 
.138 
2 2 2  
.377 
-525 
.138 

-1.619 
-1.410 
-1.223 
-1.180 - .%l 
-.568 - .675 
-.592 - .374 - .439 
-.501 
-.m 
-.565 - .479 - .787 - .%l 

Location 4 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.l& - .341 - .568 - .633 - .532 - .316 
-.160 
-.'I22 
-.151 
-.111 - .O77 
-.128 
-.o87 
-.294 
-.la1 
-.lo4 

-102 
.176 
.2o8 
.2 l l  
.208 
,166 
.117 
-092 
.o96 
.o89 . O 7 9  
.o92 
.o95 
-113 
.lo2 
.o86 

-132 
.148 - .O33 
-.o99 

.O50 

.168 

.173 

.203 

.136 

.236 

. u 7  

.154 

.257 . O 3 4  

.157 
-138 

- -727 
-1.278 - 1.455 
-1.579 
-1.366 
-1.185 - .796 - SO7 - .663 - .439 - . u 7  - sa3 - ,393 - .856 

-.578 - SM 
Location 6 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.lu 
-.o21 - .o80 - .259 - s o 4  - .546 - .546 
- .314 - -200 - .178 - .156 - .147 
-.lo8 - .132 - -163 - .o22 

.lo7 

.lo8 

.lu) 

.171 

.203 
,190 
.203 
.138 . lo8 
,083 
.o92 
. l l O  
.lo4 
.lo4 
.lo2 
.on 

.308 

.384 

.418 

.598 

.O16 - .o82 - .O50 

.o65 

.132 

.o98 

.185 

.117 

.la4 

.233 

.171 

.26a 

- .488 - .368 - .724 
-1 .o50 
-1.527 
-1.375 
-1.305 
-.939 - .a45 
-.590 - .522 
-.584 
-.501 
-.517 - 329 - .285 
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A P I  PUBLX2558 93 0732270 0533982 407 

Cennuk Peterku Petersen, Inc. c-7 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration A - Tank A - 200' Die x 48' Tall 
Data Set 5 - 1.00 Roof Height Ratio 

Azinuth Cpnean C p m  Cpnin Cpnax 
(-1 (-1 (-1 (-1 (-1 

Location 7 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.153 
-.114 -. 130 
-.175 
-.314 
-.soo - .620 
-.457 - .305 
- .1M 
-.O74 -. 101 
-.122 
- .O90 
-.122 - .O71 

.o85 

.o83 

.o83 

.lo8 

.150 

.179 

.188 

.178 

.160 

.110 

.O89 

.o86 

.ill 

.o96 

.o85 

.o96 

.O98 

.2o8 

.160 

.178 

.o82 

.o49 - .o85 - .o49 

.199 

.181 
-219 
.267 
-267 
.283 
-188 
.301 

- .472 - -399 - .531 - .663 
- .970 

-1.228 - 1.355 
-1.219 
-1 .o94 
- .E5 - -506 
- .417 - .618 - .417 - . u 5  
- .552 

Location 9 

.O -.m .o80 ,128 -.399 
22.5 -.o90 .o82 -159 -.383 
45 .O -.163 .o90 -128 -.512 
67.5 -.188 .lo8 .129 -.595 
90.0 -.130 .O85 -147 -.474 

112.5 -.176 -102 .178 -.888 
135.0 -.371 -168 .O85 -1.081 
167.5 -.553 .184 .O16 -1.312 
180.0 -.621 -215 -.116 -1.587 
202.5 -.480 .193 -196 -1.326 
225 .O -.317 .169 .O85 -1.074 
247.5 -.130 .110 .182 -.715 
270.0 -.lo7 .O93 . u 3  -.466 
292.5 -.147 -105 .216 -.632 
315.0 -.319 .125 .O16 -.767 
337.5 -.218 .O90  .O67 -.583 

Location 11 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .254 
-.188 
-.o87 
-.111 
-.126 -. 160 
-.157 
-.163 - .343 - .540 
-.612 - .482 - -305 -. 150 -. 135 
-.227 

.lo8 . o90 . o79 . O92 . o90 . O 8 6  

.O87 

.lo5 

.165 

.l% 

.199 
-185 
-159 
.111 
.o87 
.lo4 

.o80 

.o95 

.176 

.160 
-228 
-129 
.219 
.165 
.165 - .o82 

-.117 
.O33 
.200 
.233 
-187 . O 8 3  

-.799 
- .477 
- .417 - .515 - SO7 - -565 
- .658 - -771 

-1.157 
-1.717 
-1.409 
-1 -312 
-1 -198 
- -715 - -477 
- -615 

CPP Project 92-0869 

Azimuth Cpnean C p m  Cpnin Cpaax 
(-1 (-1 (-1 (-1 (-1 

Location 8 

.o -.123 .o77 -163 -.4o6 
22.5 -.lo5 .o82 -208 -.399 
45.0 -.171 .O99 -145 -.563 
67.5 -.126 .O83 -145 -.ó47 

.151 -.891 90.0 -.176 .120 
112.5 -.400 -178 .o65 -1.211 
135.0 -.599 -222 e.119 -1.661 
167.5 -.!i98 -209 -.O49 -1.581 
180.0 -.486 -182 .wo -1.342 
202.5 -.276 -150 .181 -1.017 
225 .O -.123 -108 .258 -.6% 
247.5 -.O85 .O86 .216 -.400 
270. O -.197 .I20 .117 -.635 
292.5 -.114 .O92 .233 -.534 
315.0 -.114 -104 .239 -.4% 
337.5 -.142 .O82 .117 - A 5  

Location 10 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-. 165 
-.114 - .O74 
-.116 
-.130 - -061 
-.157 - .316 
- .480 - .598 - .so4 
- .340 - .214 
-.187 - .240 - -357 

.O92 -160 

.O82 .128 . o83 -208 

.lo5 .225 

.111 .359 

.O93 .371 

.123 ,203 
-159 -230 
.172 -.O16 
.202 -.O33 
-182 -.O67 
.163 . O 8 3  
.110 -133 
.O95 .133 
.117 -102 
-128 -.O16 

- .512 - -445 
- .417 - .515 - .638 - .420 - .946 
- .919 

-1.272 
-1.701 - 1.409 
-1.197 - .816 - .615 - .681 - .916 

Location 12 

.O 
22.5 
45.0 
67.5 
W.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- ,225 
- -304 
-.151 
-.lo2 
-.o86 - .208 - .227 
- .136 - .193 
- -362 - -555 - -595 - -504 - -313 
-.148 
-.135 

.lo4 .O80 
-110 -1 28 . o86 .144 
.O80 .176 . o85 .l% 
-117 .O96 
.O98 .135 . o79 -181 
-117 .148 
-169 .o49 
.196 -.O34 
-205 -.û67 
.200 .O16 
.169 .o83 
.119 -171 
* o79 .133 

- -592 
-.m 
-.512 - -402 - -408 - .581 - -676 - -525 - -810 

-1.226 
-1 -542 
-1 -679 
-1.514 - .980 - .817 
- -433 
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A P I  PUBLU2558 93 0332290 0513983 343 

Ce& Peterku Peîersen, Inc. C-8 CPP Project 924869 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration A - Tank A - 2001 Dia x 48' Tal l  
Data Set 5 - 1.00 Roof Height Ratio 

Location 13 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.130 
-.184 -.a 
-.147 
-.110 
-.119 
-.279 
-.206 
-.150 
-.182 - .337 
-.516 
-.580 
-.519 - .335 - .142 

.o93 .212 

.lo1 .145 
-126 -145 
.o99 .179 
.o92 .182 
.lo1 -165 
.147 .187 
.110 .U1 
.o95 .133 
.119 .264 
.163 -169 
-203 ,083 
.221 I O00 
.214 .o67 
.175 .O52 
.116 .256 

- -501 
- -627 - -971 - -569 - -513 - -509 - -835 - .645 - -534 - .826 

-1 .o63 
-1 SO2 
-1.477 
-1.462 
-1.207 - .844 

Location 15 

.O -.377 .185 .o65 -1.241 
22.5 -.I54 . l l O  -113 -.789 
45 .O -.126 .O92 .194 -.534 
67.5 -.205 .O96 .130 -.635 
90.0 - 2 3 0  .116 .199 -.645 

112.5 -.139 .O93 .197 -A92 
135.0 -.lo2 .o80 .205 -.4W 
167.5 -.o43 .on -199 -.282 
180.0 -.218 .119 .200 -A17 
202.5 -.224 .o98 -083 -.678 
225.0 -.133 .o85 .203 -.%O 
247.5 -.la .119 .221 -.872 
270.0 -.357 .175 .O50 -1.259 
292.5 -.5W -185 .O34 -1.311 
315.0 -.605 .199 .O18 -1.449 
337.5 e.560 -208 -.O50 -1.671 

Location 17 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .O74 
- . O 7 9  
- . O 7 7  - .O70 - .o68 - .O71 
-.o42 
-.O15 
-.o04 - .O31 - .o50 - -065 
-.o43 
-.o62 
-.O50 
- .O73  

.110 

.110 

.lo5 

.o96 

.o93 

.o87 

.o95 

.o89 . o90 

.ow 

.o89 

.O92 

.o93 

. lo5 

. lo5 

.110 

-341 
.362 
.280 
-265 
.254 
.252 
.279 
.304 
-323 
-286 
.310 
.307 
.273 
.393 
.368 
,431 

- -543 - -608 - .446 
-.516 - .405 - .353 - -365 
-.288 - -307 - .337 - -380 - .375 - -375 
- A97 - -437 - .483 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

Location 14 

-.221 .lo2 .o82 -.w 
-.181 .O90 .o64 -.709 
-.257 .lo8 .O65 -.826 
- 2 9 2  .lo8 .o00 -.731 
-.150 ,098 -199 -.529 
-.lo8 .o83 .214 -.3% 
-.154 .111 .171 -.546 
-.2O6 .132 .182 -.762 
-.la .lo4 .184 -334 
-.o95 .lo2 231  -.su 
-.120 .I19 -306 -.m 
-.310 .ln .234 -1.136 
-.512 .l% -218 -1.241 
-.629 .205 -.135 -1.428 
- . S U  .206 -.O18 -1.673 
-.335 .148 .O16 -1.029 

Location 16 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-SU - .311 
-.139 
-.126 
-.u5 
- . u 7  
-.117 
-.lo8 
-.157 - .286 - .254 
-.141 
-.162 - .380 - -556 - .598 

I l88 
.171 
.111 
.o86 
.117 
-128 
.o96 
.o85 
.o87 
-128 
.lo8 
.o86 
.116 
-182 
.225 
.2w 

.ou 

.193 

.178 

.179 

.o99 

.132 

.205 

.166 

.o99 

.116 

.o85 

.133 

.151 

.117 - .O70 - .O34 

-1.355 
-1.191 
-.793 - A72 
-.744 - .673 - .426 - .Cl4 
-soo - -777 - .743 - .552 - .m 

-1.176 
-1.810 
-1.434 

Location 18 

.o -.O55 .lo4 .313 -.510 
22.5 -.O83 .113 -329 -.657 
45.0 -.O86 .114 .347 -.512 
67.5 -.O90 .113 -300 -.&6 
90.0 -.o83 .lo2 .U7 -.574 

112.5 -.O74 .O98 .268 -A20 
135.0 - A 6 5  .o98 . u 1  -.434 
167.5 -.o36 .o90 .a -.3o4 
180.0 -.O25 -089 -341 - 3 1  
202.5 -.ow .o89 .320 -.437 
225.0 -.o07 .o89 -362 -.310 
247.5 -.o10 .o92 .325 -.325 
270.0 -.O19 .O93 .273 -Ao9 
292.5 -.O39 .O98 A11 -.393 
315.0 -.o49 .o% .314 -.420 
337.5 -.O53 .O93 .276 -A31 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,-`-`,,`,,`,`,,`---



A P I  P U B L * 2 5 5 8  9 3  m 0732290 0533984 28T m 

Cermak Peterka Petersen, Inc. c-9 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48l Tall 
Data Set 5 - 1.00 Roof Height Ratio 

Location 19 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225 .O 
247.5 
270. O 
292.5 
315.0 
337.5 

- .o44 - .o42 
-.o62 - .O71 
-.o83 
-.lo8 -. 102 
- .o80 - .O74 - .O59 - .O25 
-.ow . O01 
- .O04  
-.o01 - .O37 

.o89 

.o98 

.o98 

.lo8 
-110 
.lo7 
.110 
.o93 
.on 
.O90 
.o92 
.o89 
.o92 
.O92 . O90 
.O92 

-280 
.279 
.380 
.300 
I288 
-285 
.279 
. u 7  
. 2 n  
.371 
.345 
.375 
.325 
.3o8 
.332 
-328 

- -329 - .394 
-.512 
-.!i16 - .523 
- .537 - .678 
- -423 - .4w - .353 
- ,362 
- 3 1  - .307 
- .343 - .350 - -380 

Location 21 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270. O 
292.5 
315.0 
337.5 

-.O18 - .O09 
-.O25 - .o39 - .O52 - .O58 
- ,067 
- .o62 
- .O80 - .o85 - .OM 
-.O52 
-.o46 
- .O36 
-.O28 
-.O50 

. o86 

.o82 
-083 
.o82 
.o92 . O 8 6  . O 9 3  . o98 
.O98 
.lo7 
.O96 
.w2 . o89 
.O85 
.O85 
.O80 

.283 

.Mo 
-347 
.300 
.354 
. a 3  
-258 
. u 5  
.341 
.u8 
-294 
.308 
-326 
.274 
-280 
.259 

- .350 - -279 - -298 - -348 - -406 
-.500 
-.!i17 
- .403 
- .460 - .523 - .397 
-.Mo - -326 - .325 - -350 
-.311 

Location 23 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135 .O 
167.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

- .O74 
-.o68 - .O37 
- . O 0 6  

.o01 
- .o09 - -044 
- .o42 
- .o65 
-.O59 
-.o83 - .O73 - .o67 - .O65 
-.OM 
- .O74 

.O93 

.o89 

.o92 

.O93 

.O90 

.O93 

.O98 

.o92 

.o93 
-104 
.110 
-116 
.119 
.lu 
.111 
.lo2 

-305 
.280 
-329 
.313 
3 9  
.316 
-294 
.301 
.u7 
-301 
-294 
-412 
.513 
.547 
-366 
.259 

- .439 - -363 - -378 - -297 - .353 - .332 
- -396 - .402 - -406 - -434 - -535 - -566 - -565 
- -666 
-.5M 
-.535 

CPP Project 92-0869 

Location 20 

.249 -.350 
22.5 -.o68 .o80 .246 -.377 
45.0 -.lo1 .o85 -231 -.430 
67.5 -.lo2 .o90 .332 - 3 3  

-.113 .O98 ,270 -.558 90.0 
112.5 -.lo4 .o99 .366 -sa3 
135.0 -.lo7 -101 .242 -.!i68 
167.5 -.o64 .on .268 -.688 
180.0 -.o55 .o99 -323 -.494 
202.5 -.O33 .O93 .388 -.354 
225 .O .O03 .O96 -328 - 3 5  
247.5 .O07 .O87 .326 -.3o8 
270.0 -.O09 .O87 -292 -.3o8 
292.5 .O22 .O87 3 3  - 2 9 1  
315.0 -.o10 .o87 -262 - 3 2  
337.5 -.O27 .O87 .294 -.294 

.o -.o70 .o83 

Location 22 

.O -.o49 .o83 .249 -.316 
22.5 -.O16 -083 .279 -.360 
45.0 .O01 .O85 .363 - 3 7  
67.5 -.O06 .O86 .300 -.365 
90.0 -.o10 .o85 .3o4 -.338 

112.5 -.o34 .o83 .249 -.300 
135.0 -.O52 .O86 .310 - 3 0  
167.5 -.O39 .o87 .268 -.436 
180.0 -.o79 -101 .255 - .546 
202.5 -.O90 .lo5 .254 -.676 
225. O -.o82 .111 .501 -.605 
247.5 -.O76 .lo7 .411 -.617 
270.0 -.O70 .O98 -274 -.394 
292.5 -.o46 .O96 .3o8 -.360 
315.0 -.O52 .O86 .ao -.437 
337.5 -.O59 .O87 .277 -.397 

Location 24 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .O70 
- .O67 
-.o42 
-.o43 
- .O28 
-.ow - .o01 
- .O06 - .o22 
- .o42 
- . O 6 4  - .o65 
-.OM - .O77 - .O87 
- .O89 

.lo5 

.O93 

.O92 

.O93 

.O% 

.O96 

.O% 

.O93 

.O93 . o95 . o93 

.lo2 
-102 
.119 
.117 
.lo4 

2 9 8  
.248 
-297 
.297 
-353 
-350 
-380 
.386 
-338 
.334 
.294 
.326 
.359 
.325 
.314 
.276 

- .546 - .380 - -345 
- .380 - .369 - .433 - .345 - .386 - .322 
-.417 - .415 
-.515 - .393 - A79 - .540 - -466 
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Cennak Pete* Peîersen, Inc. c-10 

PRESSURE COEFFICIENTS 

API - Floating Raof 

Configuration A - lank A - 200' Die x 48' f a l l  
Data Set 5 - 1.00 Roof Height Ratio 

CPP Project 924869 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 

* 337.5 

- .o46 - .o36 
-.O40 
-.ou - .o36 - .O19 - .O07 - .o03 - .o10 

- .o36 - .O28 
-.ou 
- .o36 

- -028 

- .o28 

- .o28 

.o95 

.o99 

.o95 

.o92 

.o93 

.o92 

.ow 

.o89 

.o95 

.o92 

.o95 

.o95 

.o95 

.o96 

.o98 

.o99 

.397 

.3% 
-378 
331  
.319 
.350 
.328 
.319 
.388 
.350 
.431 
.292 
-291 
.393 
-297 
.310 

- .397 
- .429 - .362 - .313 - -337 - .350 - .380 - .301 - .372 - .368 - .363 - .360 - -359 - .359 - .384 - .414 

Location 27 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .O40 - .o30 
-.O40 - .O42 
-.o52 - .o43 
-.O40 
-.o39 - .o33 - .O27 - .O27 - .O19 - .o06 - .o06 - ,013 
-.o12 

.o93 
-095 
.o93 
.o96 
.o95 
.o98 
.lo5 
.o93 
.o93 
.o95 
.o96 
.o93 
.o99 
.o99 
.o96 
.ow 

-302 
.279 
297 
.314 
.270 
3 8 1  
-412 
.251 
.405 
.350 
3 6 2  
.325 
.307 
.359 
-332 
.359 

- .397 - .4o9 - .3% - .414 - .3a8 - .415 - .482 
* .351 - . a 7  - .417 - .362 - .343 - .393 - -343 - .36a - .393 

Location 28 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .o21 

- .O27 - .O33 - .O40 - .O37 - .O49 - .O34 - .O33 

- .o43 - .O36 - .O24 

- .o22 
* .o22 

-.ola 

- .o28 

-.ola 

.o98 

.o93 

.o95 

.o92 

.lo1 

.o96 

.o98 

.o95 

.o93 

.o99 

.o98 

.o99 

.o98 

.o99 

.o99 

.o93 

.314 
-377 
.280 
.298 
.320 
.365 
.362 
.36a 
-302 
.334 
.466 
-325 
.393 
-411 
332  
291 

- .332 - .377 - -345 - 381  
- .405 - .365 - .362 - -368 - -337 - .400 - .414 - -427 - .393 - -343 - .368 - -359 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.O56 
-.O31 
-.o21 
-.o21 - .O16 
-.O15 - .O27 
-.O15 - .O34 - .o37 - .O43 - .o40 
-.o37 
-.O25 
-.O40 - .O36 

.o92 

.ow 

.o93 

.o95 

.on 

.o90 

.o95 

.o92 

.o98 

.O% 

.o98 

.o99 
-104 
.lo5 
.lo1 
.o98 

-348 
.344 
.280 
.311 
.372 
3 1  
-310 
.334 
.286 
.283 
.345 
.377 
.291 
,343 
.298 
.359 

- 3 1  - .393 - .329 - .365 - .320 - 3 5  - .378 - .334 - .371 - .366 - .414 - -393 - .443 
-.411 - -403 - .359 
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~~~~~ 

Location 1 

.o -.314 .O% .o33 -.700 
22.5 -.279 .O87 .o00 -.606 
45.0 -.261 .lo1 .o65 -.722 
67.5 -.228 .150 .310 -360 
90.0 -.O42 .141 .603 -.995 
112.5 .lo8 .145 .768 -.409 
135. O .200 .157 .875 -.302 
167.5 .246 .151 .974 -.248 
180.0 .268 .162 1.090 -.119 
202.5 .240 .157 -870 -.257 
225. O .206 .157 .879 -.310 
247.5 .O99 .126 -587 -.636 
270.0 -.O47 .139 -470 -.890 
292.5 -.228 .151 -273 -.924 
315.0 -.294 -111 -068 -.838 
337.5 -.305 .O98 .O99 -.698 

Ce& Peterka Petersen, Znc. 

Location 2 

.O -.294 .W6 .o65 -.733 
22.5 -.295 .O92 .o00 -.n1 
45.0 -.279 -093 .o00 -.789 
67.5 -.2ô3 .117 .O52 -.912 
90.0 -.194 -139 .277 -.913 
112.5 -.O34 .142 .443 -.598 
135.0 -102 -138 .657 -.286 
167.5 -168 -141 .907 -.412 
180.0 -265 -159 .902 -.221 
202.5 .276 .169 .991 -.257 
225.0 -271 -176 1.103 -.258 
247.5 -194 .150 ,948 -.261 
270.0 .117 .153 .721 -.503 
292.5 -.O61 .147 .427 -.8O4 
315.0 -.245 ,147 .273 -1.008 
337.5 -.291 .117 .O67 -.698 

c-1 1 

.o -.O44 .156 -621 -.811 
22.5 -.196 -135 .304 -.912 
45.0 -.254 .O95 .o47 -.m 
67.5 -.300 .WO ,016 -.621 
90.0 -.288 .O80 .O16 -.639 
112.5 -.289 .O86 .I84 -.633 
135.0 -.282 -111 .181 -.821 
167.5 -.218 .153 .258 -1.130 
180.0 -.O59 .154 .765 -1.097 
202.5 .O83 .141 .684 -.433 
225.0 .176 .154 .976 -.270 
247.5 -228 .163 .924 -.208 
270.0 .280 .168 .%5 -.147 
292.5 .270 .162 .WO -.251 
315.0 .ia7 .i56 .%5 -.249 
337.5 .O92 .147 .712 -.356 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration A - Tank A - 20' Dia x 48' Tal l  
Data Set 6 - 0.80 Roof Height Ratio 

.o .lo2 .162 .955 -.796 
22.5 -.O34 .I60 .641 -.799 
45.0 -.u3 .166 .320 -1.106 
67.5 -.300 -130 .O50 -1.059 
90.0 -.302 .O86 .O16 -.687 
112.5 -.298 -098 .O50 -.a9 
135.0 -.274 .O90 . O 9 9  -.6E 
167.5 -.249 .O93 .O49 -.598 
180.0 -.203 .128 .332 -.881 
202.5 -.O58 -122 -350 -.684 
225 .O .O82 .135 .623 -.403 
247.5 .162 -133 -685 -.319 
270. O -254 .160 .833 -.245 
292.5 .258 .I72 1.034 -.251 
315.0 -237 .154 .982 -.300 
337.5 .187 .150 .808 -.307 

CPP Project 92-0869 

Location 3 

.o -292 .I22 .o98 -1.042 
22.5 -.288 .O93 .O16 -.fob 
45.0 -.288 .O85 -.O16 -.575 
67.5 -307 .O98 .o00 -.688 
90.0 -.271 .110 .O65 -.946 
112.5 -.U0 .159 .273 -.921 
135.0 -.O55 .138 .506 -.673 
167.5 .O96 .139 .577 -.611 
180.0 .185 .I44 .988 -.391 
202.5 .206 .142 1.007 -.136 
225.0 -277 -166 .897 -.224 
247.5 .240 .153 -980 -.147 
270.0 .182 -148 -906 -.285 
292.5 .O89 .142 .667 -.359 
315.0 -.O74 .154 .513 -.838 
337.5 .i54 -283 -1.014 

Location 5 

Location 4 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- ,212 - .274 - ,289 - .301 - -292 - .283 - -230 - .O52 
-111 
.188 
.U1 
-276 
.251 
-184 
.O82 

- . O 6 8  

.142 -228 -1.108 

.lo4 .o82 -.a35 
-096 -181 -.E6 
.O82 -.O34 -.a2 
.O85 .O00 -.636 
.lo7 .O18 -.870 
.160 .219 -1.010 

.147 -681 -.323 
-150 1.007 -.205 
.153 .949 -.190 
.169 1.143 -.114 
.162 .9û6 -.117 
-148 .786 -239 
.141 .598 -.377 
.139 .498 -.715 

.147 -528 -.a24 
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.O .185 -144 -875 - .U2 
22.5 .on .129 .560 -.400 
45 .o -.O90 .132 .305 -.626 
67.5 -.ao .142 .151 -.857 
90.0 -.262 -101 .o64 - . a 7  

112.5 -295 .o89 .O00 -.617 
135.0 - 2 9 1  .o86 .o00 -.608 
167.5 -283 .o87 .O16 -.&5 
180.0 -.274 .lo7 .133 -.816 
202.5 -.218 -153 -360 -.974 
225 .o -.O39 .154 .6ì3 -.893 
247.5 .o99 -144 .652 -.366 
270.0 .la7 .162 .998 -.220 
292.5 .a5 .160 .%7 -.184 
315.0 .249 .169 .982 -.300 
337.5 .u6 .I54 1.068 -.178 

Location 9 

Cermak Peterka Petersen, Inc. 

.o .237 .147 1.130 -.159 
22.5 .194 .141 .768 -.2o8 
45.0 .o79 .133 .657 -.466 
67.5 -.o79 .160 .537 -1.125 
90.0 - 2 3 7  -150 -208 -1.069 

112.5 -.2a3 .lo8 .166 -.m 
135.0 -.301 -090 -.o33 -.675 
167.5 -.276 .o89 .o33 -.629 
180.0 -286 .o85 .O00 -.565 
202.5 -.282 .117 .o83 -.m 
225.0 -.218 -151 .302 -.925 
247.5 -.O34 .139 .574 -.558 
270.0 .o93 .144 -933 -.474 
292.5 -1% .157 .817 -.317 
315.0 .245 .165 1.082 -.1M 
337.5 .259 .160 1.084 -.113 

Location 10 

c-12 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' Ta11 
Data Set 6 - 0.80 Roof Height Ratio 

CPP Project 924869 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

.294 

.243 

.178 

.o99 - .O37 - .218 - .288 - .288 - .274 - .291 - .279 - . u 2  - .O50 

.lo8 

.209 

.268 

.172 

.159 
-133 
.151 
.142 
.139 
.lo8 
.o92 
.O87 
.o87 
.i22 
.142 
.142 
.145 
-159 
.157 

-983 
1 .o04 

.862 

.802 

.581 

.265 . O 3 3  
-.O16 

.O00 

.116 

.133 
-254 
.602 .m 
-945 
.885 

-.111 - .2o8 - -175 - .501 
- .676 - .881 
-.no - .644 - .525 - .664 - .888 

-1 .O47 - .716 - -431 - -249 -. 145 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

.251 .162 

.267 .i72 

.265 -157 

.219 .168 

.113 .148 
-.O61 .156 
-.225 .154 
-.280 .lo2 
-.286 .o92 
-.298 .o89 
- 2 9 1  .o95 - .262 -101 
-.221 .142 
-.O37 .135 

-102 .141 
-205 .145 

1 .O31 
1.131 
1 .lo2 
1.121 

.707 

.549 
-31 1 
.o96 
.O65 
.182 
.O67 
,031 
.343 
.480 
.663 
.789 

- . 1 5  - -191 
-.111 - -384 - .314 - .798 - .999 - .m - .672 - .598 - .687 - .618 - .863 
-.713 - .298 
-.176 

Location 12 I Location 11 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135 .O 
167.5 
180.0 
202.5 
225 .o 
247.5 
270.0 
292.5 
315.0 
337.5 

.191 
,212 
.252 
,248 
.208 
.o80 - .o64 - .222 - .a1 - .273 - 2-92 - .277 - 280 - .200 - .o53 
.lo5 

,151 
.153 
.165 
. 1 6  
.148 
.147 
.139 
.133 
.110 
.o85 
.o86 
.o85 
.117 
.148 
.148 
.150 

.697 
1.115 
1 .o05 
1 .O71 

-755 
.632 
-458 
.209 
.o65 
.O16 . O 3 4  

-.O16 
.o98 
.414 
.480 
.756 

-.u2 - ,335 
-.144 - .2po - -252 
-.466 - -869 

-1.045 
-.902 - -581 
-.553 - .587 

-1.010 - .928 
-.746 
- .322 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

.o86 

.169 
-237 
.237 
-264 
.187 
.o98 - .O67 - .203 - -285 - -292 - 2 9 1  - .286 - ,277 - .206 - .o36 

.132 .587 

.lu * 749 

.166 .%2 

.157 .919 
-145 .802 
.150 .764 
.141 .u 
.139 .611 
.141 .311 
.lo5 .o99 
.O85 -.O16 
.o82 -.O16 
.o79 -.o33 
.lo7 .o33 
.150 .397 
.147 2515 

-.412 
-.286 - .271 -. 133 -. 141 
- . a 3  - .295 - .e7 - .%7 - .796 - -553 
-.m 
-.618 - .845 - .928 - ,789 
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A P I  PUBL*2558 93 D 0732290 0533988 925 

Cem& Peterka Petersen, Inc. C-13 

PRESSURE COEFFICIENTS 

API - Floating Roof 
Configuration A - Tank A - 200' Dia x 48' Tall 

Data Set 6 - 0.80 Roof Height Ratio 

Location 13 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- ,049 
.O74 
.157 
2 5 4  
.264 
.249 
.191 
.o96 - .O59 - .227 - 282 - 265 - .291 - . a 2  - 2 7 3  - -212 

.147 .644 

.130 .5% 
-147 .728 
-165 .933 
.165 1.078 
.156 -942 
-147 .991 
.138 -695 
.135 .552 
-138 -418 
.119 -135 
.O85 -.O16 
.O89 .O33 
-101 .O67 
-107 .O50 
.153 .292 

- ,804 - ,403 - 243 - .203 - .869 
-.168 - .297 - -452 - .784 - -836 - -810 
- .592 - .639 
-.ai7 - .719 - .991 

Location 15 

.o -.286 .116 .l29 -.836 
22.5 -.214 .142 -261 -.925 
45.0 -.O58 .148 .810 -.826 
67.5 .O86 .142 .780 -.322 
90.0 ,176 .135 -691 -.434 

112.5 261 .165 ,891 -.236 
135.0 .276 .176 1.106 -.116 
167.5 .234 .153 .937 -.258 
180.0 .181 -144 -869 -.zoo 
202.5 .O79 .141 -669 -.469 
225. O -.O42 .135 -455 -.556 
247.5 - 2 1 1  -145 .304 -.799 
270. O -277 .114 .O65 -.ô85 
292.5 -.292 -095 .O16 -.586 
315.0 -.297 .O85 -.O16 -.652 
337.5 -.289 .O89 .O16 -.633 

Location 17 

.o -.354 .129 .O49 -.950 
22.5 -.302 .128 .231 -.776 
45 .O -.233 .132 -331 -.808 
67.5 -.136 .160 .485 -.761 
90.0 - . O 0 6  .133 .781 - A 5 5  

112.5 .o64 .I35 .512 -A43 
135.0 -114 -130 -605 -.319 
167.5 .141 .120 -642 -.297 
180.0 .150 -125 -647 -.221 
202.5 .139 .lu .630 -.323 
225.0 -122 -128 -635 -.377 
247.5 .O65 .117 .617 -.423 
270. O -.O03 .138 -584 -.635 
292.5 -.116 .156 .528 -.647 
315.0 -.234 .13a .525 -.661 
337.5 -.313 .132 ,199 -.793 

CPP Project 92-0869 

Location 14 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- 2 0 9  - .O52 
.o96 
-197 
.258 
.286 
261  
.188 
.o85 - .O56 - .237 

-.279 - .302 - -283 - -276 - -262 

-126 
.136 
-126 
-151 
.159 
.181 
.166 
.150 
.147 
.159 
.163 
-116 
.o85 
.on . o90 
.111 

257  
.692 
.648 
.796 
.804 

1 .o42 
,974 
-841 
.701 
-618 
-304 
.111 . O00 

- .O50 
.o00 
.O49 

- .853 
- .645 - .323 
- .305 - -289 
-.185 
-.231 
- 2 1 1  - -368 
- .836 

-1 .I98 
- .a47 - .623 - .569 - .652 - -764 

Location 16 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- -285 - .267 - -225 
- .O70 

-102 
.182 
.262 
-254 
-262 
.181 
I 071 - .O55 

- 215 - -277 
-.286 - -283 

.O89 .o64 
-101 .o64 
-151 .356 - 
-157 -474 
.139 .627 
.145 -875 
-165 .974 
.156 .970 
.165 1.152 
.147 -786 
.135 .776 
.159 .512 
.139 .Mo 
.119 .lai 
.O90 .O67 
.on . O00 

- .675 - .709 
.1 .O51 - .762 
-.434 - .319 - .u1 
-.129 
-.184 - .267 - .371 - .735 - -787 - .753 - -618 - .552 

Location 18 

.o -.274 -138 .u0 -.ô85 
-.325 .129 .132 -.991 22.5 

45 .O -.322 .122 -116 -.891 
67.5 -.320 .130 242 -.882 
90.0 -.228 .145 .391 -.U 

112.5 -.126 .157 -494 -.682 
.587 -.520 135.0 - . O 0 4  .139 

167.5 .O49 .125 -692 -.380 
180.0 -126 .126 .595 -.289 
202.5 .148 .132 -783 - 2 7 3  
225. O .166 .i29 -771 -.a2 
247.5 .150 .122 .633 -.243 
270.0 .139 .132 -617 -.301 
292.5 .o62 -123 .578 -.391 
315.0 .O00 .139 -492 -.543 
337.5 -.lo4 -150 .U6 -.678 

Copyright American Petroleum Institute 
Provided by IHS under license with API
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A P I  PUBLU2558 93 0732290 0513989 8bL 

Ce& Peterka Petersen, Inc. C-14 

PRESSURE COEFFICIENTS 

AP1 - Floeting Roof 

Configuration A - Tank A - 200' Die x 48' l a l l  
Data Set 6 - 0.80 Roof Height Ratio 

Laation 19 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135. O 
167.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

.O00 
-.123 - . a 4  - . 3 a  - .304 - .313 - -245 
-.136 - .o06 
.o44 
. l l O  
.126 
-154 
.154 
-114 
.o64 

.139 

.159 

.138 

.133 

.117 

-139 
,151 
.135 
.126 
.126 
.i22 
.126 

.126 

.133 

.iza 

.i28 

374 
.544 
.264 
.311 
.la 
.119 
.302 
3 1 2  
.460 
.544 
.566 
.633 
-651 
-612 
.661 
.678 

- .426 - . E 9  

- .a64 
- .a35 

-1 .o75 - .725 - .510 - .426 - ,292 - -259 - .216 - .273 - .424 
-.414 

- .a59 

- .a14 

Location 21 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

.139 

.141 

.116 

.o64 
- .O04 -. 120 - .227 - .282 - -317 - -302 - .225 
-.o92 - .O09 

.O76 

.113 

.148 

.126 
-125 
.123 
.la 
.133 
.156 
.142 
.117 
.126 
.125 
.141 
-148 
.lbs 
.126 
.120 
.114 

.590 

.627 

.563 

.624 

.5R 

.528 

.590 

.248 

.205 

.257 

.500 

.623 
-615 
.546 
.664 

-458 

- -393 - .314 
-.298 - -31 I 
-.540 
-.664 

- .a44 - -783 - .m - -865 
-.72l - -420 - ,547 - -427 - 2 6 5  

- .a59 

Location 23 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

.o01 

.o49 

.o93 

.144 
-148 - 139 
.lo5 
.o64 - .o09 

-.125 - .U7  - -265 
-.311 - .294 - .254 - .o92 

.136 .651 

.125 -572 

.122 .525 

.133 -638 

.130 -768 

.133 -651 

.132 .676 
-129 .644 
.139 .m 
.151 .544 
.147 .344 
.126 .488 
.129 .133 
-132 .153 
.148 .274 
.160 .529 

- .520 - -491 - .362 - .276 
-.310 - -308 - .338 
-.412 - .492 

- .740 - ,682 - .786 - .749 - -756 - .710 

- .91a 

CPP Project 92-0869 

Location 20 

.o .119 ,123 .541 -.328 
22.5 .o46 .122 .578 -.412 
45.0 -.O27 .119 -448 -.430 
67.5 -.i33 -147 .U9  -.676 
90.0 -.a .129 -344 - . a 2  

112.5 -.294 -116 -205 -.767 
135.0 -.313 .120 .3W -.741 
167.5 -.277 .lu -282 -.712 
180.0 - .U4 . .130 .391 -.648 
202.5 -.113 .148 .546 -.614 
225 .O -.o04 .144 3 1 7  -.535 
247.5 .o62 .129 -605 -.344 
270.0 .117 .125 .5n -.a 
292.5 .166 .128 .598 -.291 
315.0 .159 .123 .649 - . u 2  
337.5 .148 -117 -681 -.316 

Location U 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

.lll .117 .590 

.113 ,116 ,611 
-147 -128 -647 
.130 -129 .642 
.122 .123 .621 
-068 .132 -664 

-.ow .lu .641 
-.lo7 .138 .580 
-.u7 .133 .391 
-283 .113 .O52 
-.320 -116 .in 
-294 .lu .212 
-.212 -139 .286 
-.o93 .145 .445 
-.O04 .142 .580 

.o73 .la .547 

- .344 - ,347 - -331 
-.311 - .344 - .n3 - .556 - .529 - .919 
-.EO - .759 - .802 

-1.127 - .666 - .563 - .431 

Location 24 

.O 
2 . 5  
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- . ia1 
-.129 - .O03 
.o64 
.116 
.147 
.156 
.136 
.116 
.O71 - .O15 

-.117 - -246 - .301 - -323 - -280 

.169 .602 

.156 -409 

.132 .492 

.135 .586 

.129 .589 

.lu) .m 

.132 .676 

.123 .792 
-122 .577 
.144 .697 
.156 -636 
.I51 .439 
.150 -452 
.lu . u 9  
.125 .lo4 
I l33 -479 

- .993 - -737 - 375  - .586 
-.277 

' - 2 9 1  
-.271 
-.264 - -340 
- .595 - -568 - .667 - -836 
-.m - .774 
-.aio 

Copyright American Petroleum Institute 
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API PUBL*:2558 93 0732290 0533990 583 

Cermak Peterku Petersen, Inc. C-15 

PRESSURE COEFFICIENTS 

API - FLoating Roof 

Configuration A - Tank A - 200' Dia x 48' Tall 
Data Set 6 - 0.80 Roof Height Ratio 

Azinuth Cpmean C p m  Cpmin Cpmax 
(deg) (-) (-1 (-1 (-) 

Location 25 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.135 
-.122 - .o99 - .O25 

.o22 

.O53 

.O71 

.o92 

.o99 . O 7 9  

.O93 

. o62 

.O07 
-.O34 - .O98 
-.117 

-138 
.135 
.133 
.142 
.129 
.129 
,123 
.119 
.119 
.120 
.130 
.126 
.129 
.141 
-138 
.128 

-586 
.393 
.492 
-550 
.621 
-615 
.609 
-528 
.526 
.562 
.670 
.618 
.586 
-494 
.378 
-363 

- .618 - .606 - .525 - -500 - A91 
* -497 - .372 - -380 - .356 - -323 
- .326 - .357 - .636 - -510 
- -568 - -578 

Location 27 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-080 
.O98 
.o86 
.o67 
.o12 - .o49 - .o82 

-.119 -. 165 -. 133 - .O76 - .O19 
.O16 
.o44 
.O76 
.O98 

.132 

.126 
,128 
.132 
.136 
.141 
.147 
.I32 
-142 
-144 
-141 
.136 
-142 
-126 
. 1 u  
.116 

.504 
-589 
.558 
.5a4 
.5R  
.529 
* 590 
-429 
.391 
-495 
-482 
A89 
-603 
. a 2  
-562 
.547 

- .569 - .605 - .362 - -412 
- -442 
-.529 - .725 - .675 
- .664 
-.682 - .638 - -457 - -436 
-.393 - -357 - -282 

CPP Project 92-0869 

Location 26 

.o .O18 -133 .488 - .5M 
22.5 -.O24 .129 -507 -.540 
45.0 -.o85 .129 . u 3  -.509 
67.5 -.lx -136 -464 -.584 
90.0 -.136 .129 .426 -.556 

112.5 -.142 .133 . u 3  -.649 
135.0 -.lo2 .141 ,405 -.590 
167.5 -.O33 .128 -477 -.526 
180.0 .O12 .130 A94 -A77 
202.5 .O37 .129 .5# -A77 
225.0 . O 7 7  -128 ,586 -.3% 
247.5 .O82 .122 .589 -.391 
270.0 .o99 .122 .587 -A36 
292.5 .lo4 . 1 u  .580 -.359 
315.0 .O79 .130 .801 -.357 
337.5 .O49 .l26 -563 -.414 

Location 28 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

.ou 

.o36 

.O70 
-093 
.lo2 . o93 
.o80 
-047 
.O07 

-.O56 
- .o80 
-.111 
-.135 
-.119 
- .o86 - .O30 

.130 
-119 
.126 
-133 
.120 
-129 
.133 
-120 
-129 
.133 
-142 
.129 
-144 
,136 
.142 
.133 

.520 
-426 
.624 
.584 
-572 
,581 
.606 
-510 
.546 
-461 
.466 
-621 
.537 
.477 
I 562 
.630 

- -455 - -344 - -345 - .326 - 2 6 1  - -341 - -472 
- ,412 
- .460 - .700 
-.552 - .605 
- .670 - -666 
- .546 - -448 

Copyright American Petroleum Institute 
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A P I  PUBLX2558 93 O732290 0513991 qLT = 
Ce& Peterka Petersen, I . .  C-16 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration A - lank A - 200' Dia x 48' Tall 
Dita Set 7 - 0.35 Roof Height Ratio 

Location 1 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315 .O 
337.5 

-.150 - .171 
-.i72 
-.163 - .182 - .O39 

.O76 

.181 

.200 

.i75 

.o93 - .o42 
-.128 -. 147 
-.147 - .153 

. o73 . o79 . o79 

.o87 

.130 

.139 

.172 

.166 

.156 

.165 

.156 

.132 

.126 

.o98 
-086 . O79 

.205 

.O85 

.086 

.132 
-219 
.U0 
.988 

1.001 
1 .o48 
1.161 

.814 
S O 4  
.371 
.257 
I 139 
.135 

- .443 - .443 
-.a 
-.sa - .844 
-.599 - .519 - .374 
-.214 - .255 
-.311 
-.so4 
-.590 - .580 
-.520 - .457 

Location 3 

.O -.166 .o79 -136 -.578 
22.5 -.160 .o80 .l53 -.391 
45 .O -.172 .O74 .o68 -.448 
67.5 -.151 .O74 .116 -.446 
90.0 -.162 .o77 -101 -.473 

112.5 -.la .o90 -171 -.684 
135.0 -.150 -126 -402 -.905 
167.5 -.O56 .135 .661 -.764 
180.0 .o99 .156 -853 -.377 
202.5 .i79 .165 1.326 -.171 
225 .o .199 .151 1.160 -.225 
247.5 -168 .157 1.143 -.268 
270.0 .O77 .141 .658 -.3M 
292.5 -.O67 .125 .495 -.580 
315.0 -.139 .120 .313 -.SR 
337.5 -.153 .O86 .153 -.457 

Location 5 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135. O 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .129 - .166 
-.160 - .142 
-.1M 
-.154 
-.157 - .169 
-.157 - .o03 

.lo4 

.188 

.211 

.168 

.o67 - .o55 

.114 

.o90 . O 7 9  

.O74 . O79 . O 7 3  

.o82 

.o95 

.110 

.142 

.159 

. 1 R  

.178 

.176 
-159 
.135 

.381 

.148 

.117 

.113 
-130 
.la 
-113 
.130 
-257 
.612 
-810 

1 .o77 
1 .Mi 
1 .Ml 

-950 
.427 

- .529 - .497 - .418 - .402 - .409 
-.414 - .437 
-.558 - -577 
- .513 - -354 - .331 - .332 
- ,252 - -414 - .706 

CPP Project 92-0849 

Location 2 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.162 
-.168 
-.160 
-.le 
-.156 - .145 
-.O19 

.116 

.200 

.205 

.148 

.O58 - .o85 
-.157 
-.176 
-.165 

.O71 

.o68 . O77 

.o80 

.o90 

.117 

.126 

.148 

.168 

.181 

.173 

.154 

.153 
-128 
.lo7 . O77 

.o85 

.lo2 

.138 

.ow 

.185 

.222 

.486 

.no 
1.262 
1 .O19 
1.246 

.774 

.405 

.171 

.191 

.o85 

- .4w - .375 - .448 - -4% 
- .489 
- . E 2  
-.418 - -305 -. 181 - 3 0  
- . H O  
-.488 - .928 - .905 - .6M - .457 

Location 4 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225 .o 
247.5 
270.0 
292.5 
315.0 
337.5 

- .163 
-.160 
-.162 
-.162 
-.168 
-.175 
-.17l 
-.169 - .o49 
.o99 
.2w 
.184 
.181 
.O67 - .O58 

-.135 

-099 
.O71 
.o80 
.O76 
.O76 . o77 
.o85 
.129 
.135 
.163 
.173 
.157 
.171 
.154 
.125 
.116 

.171 

.119 

.120 

.o99 

.o85 

.136 

.133 

.305 

.541 

.900 
1 .o90 

.907 
1 .o81 

-870 
.451 
-203 

- .578 - .477 - .534 - .414 - .473 - .461 - .535 - .781 - .442 - .340 - .277 - .268 - -354 - .359 - .606 - -574 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .O76 
-.181 
-.165 
-.150 
-.153 
-.153 
-.147 
-.142 
-.141 
-.126 - .o09 

.113 

.181 

.181 
-133 . O 2 8  

.147 

.111 

.o96 . o77 

.O76 

.O76 

.o83 

.o82 

.o87 

.119 

.133 

.132 

.173 

.181 

.194 

.163 

.762 

.199 

.186 

.160 

.114 

.lw 

.211 

.230 

.273 

.430 

.590 . R 8  
1 .o62 
1.226 
1.111 
1 .o68 

-.%i - .645 - .451 - .449 - -442 - .529 - .421 - .474 - .417 - .546 - .574 - .265 - .u3 - .268 
-.411 - .887 

Copyright American Petroleum Institute 
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A P I  PUBL*2558 93 0732290 0533992 356 = 
Cemiak Peterka Petersen, Inc. C-17 

PRESSURE WEFF I CIENTS 

API - Floating Roof 
Configuration A - lank A - 200' Dia x 48' lall 

Data Set 7 - 0.35 R o o f  Height Ratio 

Azimuth Cpmean Cprms Cpnin C p x  
(deg) (-1 (-1 (-1 (-1 

Location 7 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
w .O 
247.5 
270.0 
292.5 
315.0 
337.5 

. o79 - .o47 
-.150 
-.138 
-.145 
-.so 
-.145 - .I44 
-.154 
-.151 
-.153 - .O58 

I o79 
.157 
-182 
.175 

-163 
.126 
.123 
.O85 
.O76 
.O71 . o73 
.O71 
I o77 
.o90 
.114 
.I36 
.156 
.160 
-165 
-160 

-943 
.446 
.251 
.lu 
-130 
.148 
-178 
.130 
.160 
-199 
-203 
-663 
.713 

1.109 
1 .O26 
1 .o84 

-.mo - .497 - .635 
- .513 - .393 - .397 - .405 - .426 - .417 - -463 - -642 - -695 - -381 - -488 - .308 
-. 181 

Location 9 

.o 
22.5 
45 .o 
67.5 
90.0 

112.5 
135 .O 
167.5 
180.0 
202.5 
225. o 
247.5 
270.0 
292.5 
315.0 
337.5 

-191 
.188 
.O62 

-.o49 
-.141 
-.142 
-.160 
-.153 
-.144 
-.150 
-.147 
-.I60 -. 141 - .O31 

.lo1 

.211 

-168 
.I87 
-147 
-126 
.119 
.O87 . o77 
.O74 
.o68 . O 7 3  
.O85 
.O93 
-128 
.156 
.163 
.181 

1 .O71 
1.432 
-747 
-526 
.228 
-230 
.145 
-130 
.111 
.132 
-202 
-130 
-277 
.E9 
.%7 

1.253 

- .313 - 280 
- .383 - -558 
- .765 - -526 
-A18 - .391 
-.350 - .412 
- .452 - -489 
-.701 - .544 - .543 
- .248 

Location 11 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

.O74 

.171 

.214 
-162 
-058 

-.O34 
-.145 
-.144 - -145 
*. 142 
-.148 
-.147 
-.138 
-.153 
- .1n  
-.O53 

.154 
-176 
,176 
-151 
-139 
.128 
-111 . o86 
.O74 
.O74 . o73 
. o73 . o79 . o90 
.122 
-142 

-790 
1.219 
1.180 
.942 
-586 
.477 
258 
.228 . o95 
-116 
-184 
.O98 
-130 
-165 
-169 
.495 

- -461 
- -362 - -249 - .208 - .390 - .741 
- .5% - A73 
- .397 
- .445 - -369 
- .375 - -391 
-.512 - -780 
- -956 

CPP Project 92-0869 

Location 8 

.o .185 .I54 .844 -.u1 
22.5 .O86 .154 1.091 -.397 
45.0 -.O39 .132 .552 -.535 
67.5 -.139 .119 .273 -.626 
90.0 -.'I51 .ow .163 -A74 

112.5 -.150 .on .o83 -.463 
135.0 -.la .O70 -098 -.405 
167.5 -.145 .O73 -165 -.bo9 
180.0 -.142 . O 6 8  .O80 -.353 

.116 -.430 202.5 -.156 .O74 
225.0 -.I66 .O89 .119 -.574 
247.5 -.I75 -125 .215 -.728 
270.0 -.O55 .139 .598 -.u 
292.5 .lo1 .169 .958 -.337 
315.0 .193 .'i81 1.197 -.427 
337.5 .202 .160 1.232 -.la 

Location 10 

.o .159 .144 -857 -.181 
22.5 .l% .163 1.103 -.329 
45.0 -166 .191 1.180 -.M6 
67.5 .O71 .163 . f i o  -.383 
90.0 -.O85 .142 .635 -1.025 

112.5 -.165 .132 ,362 -.906 
135.0 -.157 .O90 .I62 - s o o  
167.5 -.159 .O77 .114 - A O  
180.0 -.151 .O74 .i28 -.397 
202.5 -.165 .O76 ,099 -.412 
225.0 -.I54 .O71 .184 -.u16 

.147 -.440 247.5 -.132 .O82 
270.0 -.142 .O87 .163 -.u0 
292.5 -.125 .lo7 .248 -.627 
315.0 -.O16 .135 .543 -A74 
337.5 . I O 1  -148 -841 -.264 

Location 12 

.O -.O46 .129 .461 -.823 
22.5 .o77 .150 .839 -.264 
45.0 .176 -162 1.031 -.249 

90.0 -173 .172 1.220 -.261 
112.5 .O76 ,148 -691 -.345 
135.0 -.O55 .125 -525 -.605 
167.5 -.129 .120 -391 -.701 
180.0 -.142 .o90 .128 -.494 
202.5 -.153 -071 .116 -.510 
225. O -.147 . O 7 3  .151 -.452 
247.5 -.145 . O 7 3  .114 -.391 
270.0 -.156 . O 6 8  .163 -.408 
292.5 -.157 .O76 .132 -.429 
315.0 -.1R .o90 .153 -A74 
337.5 -.154 ,104 .313 -.611 

67.5 -178 .145 .a93 -.335 

Copyright American Petroleum Institute 
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Cennak P e t e h  Petersen, Inc. C-18 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' t a l l  
Data Set 7 - 0.35 Roof Height Ratio 

CPP Project 92-0869 

~~ 

Location 13 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-. 159 
-.o62 
.o95 
.166 
.219 
.171 . 074 - ,064 

-.125 -. 151 -. 153 
-.160 -. 159 -. 159 - .165 
-.184 

-117 
.147 
.I65 
.160 
.171 
.173 
.142 
.130 
-114 
.o92 
.o87 . o79 . o79 . O 7 9  
.o02 
.o89 

.249 
-498 
.a42 

1.046 
1 .o05 
1.336 

A17 
.446 
-500 
.151 
.154 
-132 
.150 
.119 
.lo2 
.o99 

-.716 - .615 - .371 - -340 
-.le 
-.zoo - 3 9 1  - .513 - .%9 - .a2 - .513 - .397 
-383 - .405 - .480 
- 3 6  

Location 15 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-. 154 -. 156 
-.163 - .O37 

.O71 

.187 

.173 

.160 

.O58 - .oc6 
-.150 
-.157 
-.150 
-.159 
-.160 
-.160 

. O 7 9  

.o96 

.la 

.123 

.156 
-154 
.156 
.168 
.160 
.135 
.125 
.o90 . o79 . o77 . o79 . o79 

.117 
-150 
.286 
-403 
.776 
.902 

1.143 
1.207 

.888 

.552 

.359 

.150 

.116 

.lo1 
I138 
.o99 

- .433 
-.!i16 - .826 - .501 - .380 - .200 - .294 - .347 - .483 - .519 - .718 - .647 - .399 - .4R - .480 - .433 

Location 17 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.162 - .205 
-.2w - .203 - -221 
-.157 
-.110 
-.on - .O52 - .O76 
-.113 - .171 - .197 - .205 
-.WO 
-.i91 

.o93 

.o99 

.lo2 

.lo5 

.132 

.133 

.132 

.130 

.119 

.138 

.138 
* 129 
.I26 
.117 
.lo8 
.o99 

.304 

.171 

.138 
-165 
.254 
I529 
.685 
.608 
-363 
.632 
.418 
-237 
.356 
.154 
-191 
.153 

~ ~ ~~~ - .457 - .546 
-.i24 
-.611 - .692 -.m - .802 
- .574 
-.412 - -563 - .575 - -727 - .814 - .721 - -731 - .627 

Location 14 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.142 
-.125 - .o06 

.123 

.l% 
-1% 
.132 
.o44 

- .O79  
-.166 
-.173 
-.154 
-.157 
-.MO 
-.173 
-.169 

.o80 

.113 

.142 

.151 

.168 

.181 
,176 
.159 
.153 
.i28 
.o93 
.o85 . O 7 3  . 076 
-080 
.O77 

.o99 

.265 

.a6 
1.115 

.%O 
1 .O35 

.833 

.793 

.678 
-452 
.136 
-116 
.o83 
.135 
.154 
.133 

- .399 - .749 - .472 - .436 - .313 - .417 - .4o8 - .578 - .m - .970 - .633 - .415 - .448 - .455 - .446 - .417 

Location 16 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.151 
-.153 
-.157 
-.166 - .O34 
.o93 
.171 
.216 
.1R 
.o65 - .O39 

-.142 
-.159 - .166 
-.156 
-.163 

I o71 
.O71 
.o92 
.119 
.153 
.157 
.168 
.179 
.154 
.159 
.145 
.114 
.o06 
.o82 
.O79 
.O70 

.150 

.o67 

.151 

.227 

.660 

.851 
1 .o29 
1.158 
1 .o01 

.a87 

.581 

.316 

.133 

.135 

.lo2 

.o67 

- .399 - .433 - .590 - .743 - .560 - .368 - -245 - .248 
-.178 - .335 - .461 
-.647 
-.632 - .506 
-.515 - .400 

Location 18 

.O -.m .on .153 -.!i23 
22.5 -.1% .o92 -153 -.562 
45.0 -.191 .o98 .138 -.534 
67.5 -.la2 .o98 -132 -.5% 
90.0 -.193 .o98 .151 -.%O 

112.5 - .2o9 .110 .154 -.6U 
135. O -.zoo -123 .168 -.701 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.181 
-.116 - .O74 - .o61 - .O53 
-.116 
-.MO - .to6 - -205 

.133 
-133 
.133 
.135 
.136 
.142 
.130 
.133 
.110 

.203 

.429 

.684 

.558 
SO7 
377 
.292 
.227 
.187 

- .67S - .544 - -479 - .575 - -489 - ,746 - -737 
-.731 - .645 
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.o -.O56 -122 -563 -.513 
22.5 - . O 7 3  ,126 .599 -.m 
45.0 -.126 -147 -467 -.743 
67.5 -.147 .119 -295 -.6o8 
90.0 -.206 .113 .119 -.676 

112.5 -.209 -104 -136 -.649 
135.0 -.182 .O95 .218 -.602 
167.5 -.184 .O87 .203 -.457 
180.0 -.181 .O89 -132 -.497 
202.5 -.194 .O90 .154 -.497 
225.0 -.199 .O93 -175 -.541 
247.5 -.187 .lo7 .187 -.560 
270.0 -.202 .117 -205 -.5% 
292.5 -.157 .1U .378 -.878 
315.0 -.lo5 .132 -436 -.541 
337.5 -.o80 .120 .356 -.645 

Location 23 

C'enn.uk Peterku Petersen, Inc. 

.o -.116 .126 -393 -.581 
22.5 -.O76 .139 -856 -.565 
45.0 -.o80 .136 -431 -.881 
67.5 -.O56 .126 A92 -.608 
90.0 -.116 .126 .3o4 -.811 

112.5 -.165 .125 .445 -.a38 
135 .O -.197 .117 -218 -.636 
167.5 -.194 -102 .169 -.644 
180.0 -.190 .O87 .o99 -.497 
202.5 -.181 .O90  .154 -.565 
225. O -.188 .o90 .175 -.577 
247.5 -.181 .O90  .o85 -.494 
270.0 -.le .o96 .171 -.544 
292.5 -.202 .lo4 .120 -.636 
315.0 -.203 .125 -191 -.768 
337.5 -.162 .125 ,390 -.E50 

Location 24 

c-19 

.o -.185 .120 .203 -.692 
22.5 -.178 -141 .393 -.836 
45 .O -.110 .132 -380 -.672 
67.5 -.O76 .132 .580 -.513 
90.0 -.o62 .144 .556 -.574 

112.5 -.O76 .139 .614 -.580 
135 .O -.120 .135 -301 -.667 
167.5 -.i73 .133 .489 -.626 
180.0 -.197 -122 -215 -.743 
202.5 -.199 ,114 ,108 -.Ba 
225. O -.182 .ill -209 -.!i56 
247.5 -.185 . lo1 .185 -.541 
270.0 -.187 .O99 .237 -.525 
292.5 -.184 .lo4 -172 -.497 
315.0 -.187 .lo4 .191 -.592 
337.5 -.212 -108 .219 -.609 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' Tall 
Data Set 7 - 0.35 Roof Height Ratio 

.O -.176 .O% .169 -.558 
22.5 -.209 .lo8 .I20 -.598 
45.0 -.212 -133 3 2  -.724 
67.5 -.162 -136 .397 -.no 
90.0 -.111 .138 .608 -.624 

112.5 -.O82 .139 .768 -546 
135.0 -.o65 .138 .451 -.718 
167.5 -.O76 .144 .489 -.592 

.560 -.627 180.0 -.122 .139 
202.5 -.166 .136 .411 -.581 
225.0 -.203 .116 .225 -.626 
247.5 -.191 .117 .169 -.879 
270. O -.184 .o99 ,169 -.611 
292.5 -.175 -101 ,240 -.549 
315.0 -.190 .lo2 .227 -.522 
337.5 -.185 -099 ,185 -.525 

CPP Project 92-0869 

! 
1 CPP# 

Location 19 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.194 - 206  - 206  
-.173 
-.179 
-.WO 
-.188 - .203 - 215 
-.173 
-.lo1 - . O 6 8  
-.o49 
-.O85 
-.116 
-.162 

-114 .185 
.111 .205 
.io1 .172 
.o93 .148 . O 9 3  -135 
.O92 .120 
.o99 .133 
.lo7 .169 
.125 .231 
.132 -529 
.130 .470 
.130 .473 
-132 .SO9 
.129 .549 
.138 .574 
-136 .526 

- . a 4  
- .664 - .586 - .4% 
- .658 
- .495 - .618 - .624 
-.710 
-.718 - .593 - -795 
- .559 - -755 
-.558 
- .695 

Location 21 

Azimuth Cpfnean Cprms Cpin  Cpnex 
(-1 (-1 (-1 (-1 (-1 

____~ 

Location 20 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225. O 
247.5 
270. O 
292.5 
315.0 
337.5 

-.o95 
-.175 
-209 
-.I73 
-.197 
-.188 
-.185 
-.188 
-.178 
-.200 
-.199 
-.171 
- .O93 - .O61 - .O56 
- . O 8 6  

.132 

.122 

.119 

.o98 

.o93 . o89 

.O87 

.o90 

.O87 

.lo4 

.116 
-122 
.129 
-139 
.129 
.133 

.411 
2 5 7  
-225 
-148 
.135 
.120 
2 5 1  
.135 
.132 
.206 
.209 
.289 
.391 
.602 
.611 
.458 

- -649 
- .684 
-.m 
- .657 
-.558 - .565 
- .469 - A91 
- .497 - ,701 
-.593 - -765 
- .733 - -602 
-su - -526 

Location 22 
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C e 4  Peterka Petersen, Inc. c-20 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration A - Tank A - 260' Dia x 48' Tall 
Data Set 7 - 0.35 Roof Height Ratio 

Location 25 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.zoo - .205 - . u 7  - .194 
-.199 - .197 
-.157 
-.153 
-.160 
-.154 
-.166 
-.199 
-.193 
-.202 - .205 
-.199 

.lo1 

.lo5 

.113 

.lo1 

.114 

.la 

.122 

.lu 

.lu 
,117 
.130 
.119 
.111 
.lo8 
.110 
.lo8 

.135 

.188 

.156 

. 1 u  

.219 

.w 

.317 

.338 

.313 

.547 

.365 

.288 

.256 
-154 
.157 
.153 

-.592 - .563 - -638 - .647 - .675 
-.mo - . a 5  
-.SUI - -676 - .649 
-.731 - .644 - .661 - .685 
-.679 
- .592 

Location 27 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
167.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .138 - .151 - -169 
-.178 - .197 - .a5 
-.193 
-.199 
-.1% - .209 
-.to8 
-.178 - .194 
-.1% 
-.197 - .160 

-116 
.119 
.138 
.111 
.114 
.110 
.lo5 
.lo8 
.lo4 
-105 
.lo7 
-114 
.120 
.120 

.117 

.iza 

323 
.340 
A11 
.262 
-184 
-221 
.182 
-218 
.165 
-187 
. 1 n  
-236 
219 
.344 
.280 
.302 

-.578 - .559 - .E2 - .602 - .704 - .629 - -614 - .589 - -624 - .645 - .639 - .706 
-.m 
-.m 
-.787 - .690 

CPP Project 924869 

~ ~ ~~~~~ ~~~~ ~ 

Location 26 

.O -.187 .116 .271 -.612 
22.5 -.216 -113 .169 -.611 
45.0 -.212 .lo4 . X 9  -.667 
67.5 -.188 .lo7 .163 -.558 

112.5 -.197 .lo4 .I71 -.&i7 
135.0 -.2o8 .lo7 .166 -.u7 
167.5 -.214 .116 .168 -.m 
180.0 -.194 .lo2 .181 -.590 
202.5 -.la ,122 A24 -.730 
225. O -.153 .128 .380 -.587 
247.5 -.147 .128 .&O3 -.773 
270.0 -.142 -125 .354 -.556 
292.5 -.154 .136 .378 -.636 
315.0 -.185 .125 3 3 2  -.ìà3 
337.5 -.190 -119 .286 -.589 

90.0 - 2 0 6  .lo7 .21a -.w 

Location 28 

.O -.199 
22.5 -.176 
45.0 -.175 
67.5 -.133 
90.0 - .151 

112.5 - .144 
135.0 -.160 
167.5 -.169 
180.0 - .202 
202.5 -.197 
225.0 -.ZOO 
247.5 -.190 ' 

270.0 -.187 
292.5 - .219 
315.0 -.225 
337.5 - .203 

.lll .171 

.126 .271 

.128 .359 
-113 -262 
.lX .386 
-122 .357 
.117 .282 
.116 3 0 2  
.111 .181 
-108 .171 
.113 .190 
.lo4 .la5 
.lo2 .151 
.lo4 -154 
-117 .157 
.111 .202 

- .578 - .661 
-.no 
-.507 - .sa7 - .595 - .697 - .639 - .690 
-.Mo - .673 - .587 - .556 - .602 
-.a - .571 
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~ ~~ 

.O -.O96 .122 -283 -.715 

Location 5 

Cerrn.uk Peterku Petersen, Inc. 

259 -.341 .o -.O33 .o83 

Location 6 

c-21 

~~ 

Location 7 

.o -.254 .113 .O16 -.777 

CPP Project 92-0869 

Location 8 

.o -.3u -163 .178 -.988 

PRESSURE COEFFICIENTS 

Location 9 

.o -.292 -135 .162 -.a42 

API - Floating Roof 

Configuration E - lank E - 48' Dia x 48' Tall 
Data Set 8 - 1.00 R o o f  Height Ratio - O deg data, a l i  taps 

Location 10 

.o -.295 .130 -147 -.ao1 

Location 2 I Location 1 

Location 11 

.o -.188 .128. .I% -.654 

Location 13 

I 
~~ 

.o -.434 .165 .O99  -1.330 .o -.325 .1# .133 -.a8 

Location 12 

.o -.O39 -108 .326 -.687 

Location 14 

Location 4 I Location 3 

~~ ~ ~ ~~ 

Location 15 

.O -.117 . l l O  .369 -.654 

~~ ~ ~ 

Location 16 

.Zia -.ni .o -.202 .119 

.O -.145 .O96 .147 -.535 I .O -.i23 ,101 -243 -.a 

~ ~ 

.o - . l e  .132 .397 - .u9  

Location 19 

~ 

.O -.o77 -128 .U1 -.629 

Location 20 

.O -.o86 -110 .si6 - s a i  -.129 .119 -249 -.615 .o 

.O -.o21 -101 -283 -.399 I .o -.O50 .lo5 .300 - . a 2  

Location 18 I Location 17 
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~~~ 

.o - . u 9  -105 .o86 -.635 

Location 3 

Ce& Peterku Peîersen, Inc. 

~ ~ ~ ~~ 

.O -.240 .lo5 .206 -.a 
Location 4 

c-22 

.o -.271 .147 .326 -1.029 

Location 5 

.O .o33 .132 .820 -.452 

CPP Project 924869 

.O .o34 .166 ,735 -.418 

Location 6 

.O -.o52 .153 .552 -.669 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration B - T m k  B - 4 8 8  Dia x 48' f a l l  
Data Set 9 - 0.90 R o o f  Height Ratio - O dag âata, a l l  tape 

~~ 

Location 7 

.o -.215 .147 -300 -.866 

Location 2 Location 1 I 

~~ 

Location 8 

.O -.230 .o96 .o83 -.u7 
~~ ~~~ 

Location 9 

.O - 2 5 4  -096 -099 -.633 

Location 10 

.o -.254 .110 .lo1 -.691 

~ ~ ~~~~~~ ~ 

.O -.264 .117 .202 -.?74 

Location 13 

.O -.200 .lu .320 -.TOI 

Location 14 

Location 12 Location 11 I 

.O -.114 .12ó .378 -.584 

Location 15 

.O - 2 3 1  .147 .311 - . a 7  

.O -.120 .136 .550 -.618 

Location 16 

.O -.2# .117 .156 -.795 
~~~~ ~ ~~~ ~~ ~~ 

Location 17 

.O -288 .133 .120 -.776 

Location 18 

.o -.273 .133 .310 -A62 

Location 19 

.O -.216 .1M .257 -.701 

Location 20 

.O -.255 .132 .239 -'m 
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Azimuth Cpnean Cpns Cplin Cpnax 
(des) (-) (-) (-) (-) 

Location 1 

.o - 2 3 3  .o99 .153 -.676 

Cennak Peterka Petersen, Inc. 

Azimuth cpiean Cprms Cpmin C p ~ a x  
(des) (-) (-1 (-) C - )  

Location 2 

.O -267 -122 -185 -.7W 

C-23 

Location 3 

.O -.258 .125 .153 -.793 

CPP Project 92-0869 

Location 4 

.O -.O61 ,156 -639 -.541 

PRESSURE COEFFICIENTS 

API  - Floating Roof 

Configuration B - lank B - 48' Dia x 48' l a l l  
Data Set 10 - 0.75 Roof Height Ratio - O deg data, a l l  taps 

~~~ ~~ 

.O .O40 .141 .902 -.311 

Location 7 

.O -.125 .132 .525 -.968 

Location 8 

.o -.252 .I16 .I14 -.735 

Location 9 

Location 5 I Location 6 

.o -.211 .lo5 .328 -.703 

Location 10 

~~~ 

Location 11 

.O -.285 .129 .199 -.810 

Location 12 

.o -239  .122 .215 -.777 

.o -.218 .lo1 .163 -.670 I .o -.261 .lo7 .182 -.Ml 

~~~ 

.o -.141 .lo4 .286 -.4n 
Location 15 

~~ 

.o -.I65 .125 .556 -.657 

Location 16 

Location 14 I Location 13 

~~~ ~ ____ 

Location 17 

.O -.308 ,128 .lo2 -.E52 

Location 18 

.o -.316 -142 .305 -.900 

.O -.283 .129 .I69 -.a I .o -.243 .126 -356 -.778 

Location 19 

.O -.249 .120 -168 -.706 

Location 20 

.o -.302 .139 -218 -.857 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS
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A P I  PUBLS255B 93 0732290 O533999 700 

.O -.224 .O99 .i44 -.649 

Location 3 

Ce& Peterka Petersen, Inc. 

.O -.285 .119 .lo8 -.703 

Location 4 

C-24 

.o -.Dl .120 .o73 -.n1 

Location 5 

CPP Project 92-0869 

.o - . l i 8  .116 -264 -.a5 

Location 6 

PRESSURE CûEFFICIENTS 

API - Floating Roof 

Configuration B - Tank B - 481 Dia x 481 Tall 
Oeta Set 11 - 0.50 Roof Height Ratio - O deg data, a l l  taps 

.O -.265 .lo7 -052 - .na  
Location 11 

.o -.246 .lo4 . 1 u  -.649 

Location 12 

.o - . a 1  .116 .o87 - . e 5  

Location 13 

.o -.o47 .111 . a 5  - . M O  I .O -.22ô .119 .405 -.651 

.O -282 .116 -141 -.721 

Location 14 

Location 10 Location 9 I 

.o -.150 .113 .E4 -.578 

Location 15 

.O -.267 .119 .lo8 -.790 

.O -.173 .117 .199 -.651 

Location 16 

.O -.252 .116 -126 -.629 

.o - 2 3 1  .120 .160 -.747 .o -.3o4 .136 .178 -.ao 

Location 18 I Location 17 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS
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API PUBL*K2558 93 m 0732290 0514000 O20 m 

.O -.151 .lo8 .133 -.7ì4 
22.5 -.153 .O98 -169 -2374 
45 .O -.l72 .lo4 .151 -.709 
67.5 -.169 .O% -203 -.5% 
90.0 -.199 .114 .187 -.EO 

112.5 -.288 .154 -169 -1.100 
135.0 -.384 .181 .120 -1.247 
157.5 -.430 .196 .lo1 -1.382 
180.0 -.439 .179 -200 -1.100 
202.5 -.426 -165 -151 -1.122 
225. O -.383 -181 -151 -1.367 
247.5 -.267 .16û .154 -.980 
270.0 -.154 -108 .173 -.661 
292.5 -.157 .lo4 .162 -.584 
315.0 -.188 -129 .219 -.740 
337.5 -.159 .111 .185 -.589 

Cem& Peîerka Petersen, Inc. 

.O -.148 .O98 .168 -.618 
22.5 -.120 .O% .185 -A73 
45.0 -.135 .O90 .151 -.506 
67.5 -.151 .Ow -136 -.509 
90.0 -.142 .O98 .153 -.614 

112.5 -.173 .110 .187 -.U4 
135.0 -.200 .120 -205 -.768 
157.5 -.262 .I53 -135 -1.247 
180.0 -.334 .159 . u 3  -1.001 
202.5 - 3 1  .151 .O34 -1.039 
225.0 - -388 .160 .270 -1.148 
247.5 -.406 -162 .o34 -.964 
270.0 -381 .173 .O87 -1.185 
292.5 -.264 -147 .211 -.860 
315.0 -.168 .123 .219 -.690 
337.5 -.151 -114 .168 -.639 

C-25 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Data Set 12 - 1.00 Roof Height Ratio 
Configuration 6 - Tank B - 48' Dia x 48' T a l l  

CPP Project 92-0869 

Location 1 Location 2 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .460 - -414 - .353 
- .243 - .222 
-.mo 
-.178 -. 162 - .130 
-.153 -. 169 
-.214 
-.219 
-.295 - -455 
- .477 

.163 

.171 
-178 
.141 
.132 
* 122 
.126 
-110 
.o95 . O 9 9  
.lo8 
-125 
-125 
.165 
.199 
.190 

-102 
.188 
-258 
.138 
.122 
-191 
.157 
-156 
.154 
.154 
.156 
.178 
.154 
.o99 
.157 
.120 

-1.149 
-1.117 
-1.152 - ,866 - .819 - .814 - .770 - -759 - -479 

-.534 
-.730 
-.744 - ,903 

-1.179 
-1.480 
-1.155 

Location 3 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.353 -173 
-.357 ,147 
-A03 .151 
-.418 .163 
-.359 .178 
-.264 ,147 
-.190 .123 
-.153 .lo7 
-.l25 -095 
-.139 -087 
-.156 .lo2 
-.162 -105 
-.166 .O98 
-.165 -107 
-.lu .110 
-.u3 .144 

2 9 2  
-138 
.o86 
.O52 
.157 
.156 
.157 
-208 
.188 
.138 
-173 
.l% 
-179 
.133 
-173 
.294 

-1.081 
- .961 

-1.050 
-1.125 
-1.323 
-.936 - .700 - -587 
- .461 
-.534 - .695 
-.798 
-.611 - -697 - -697 - -965 

Location 4 

.O -.lo8 .128 -378 -.652 
22.5 -.125 .165 .446 -.859 
45.0 -.307 -197 -550 -1.050 
67.5 -.394 -182 -259 -1.056 
90.0 -.4U -169 .O87 -1.149 

112.5 -.406 .166 .lo4 -1.143 
135.0 -.3R -166 .o87 -1.084 
157.5 -.285 .135 .o86 -1.053 
180.0 -.178 .lo1 .120 -.684 
202.5 -.163 .O% .154 -.%O 
225.0 -.187 .119 .156 -.608 
247.5 -.191 . l i1  .142 -.639 
270. O -.179 .lo5 .179 -.827 
292.5 -.168 .lo7 .116 -.565 
315.0 -.169 .lo8 .122 -.u1 
337.5 -.142 .116 -276 -.5å6 

Location 5 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270. O 
292.5 
315.0 
337.5 

- .O49 - .082 
-.166 - -236 
- .383 - -437 - -520 - -476 - -335 - .240 
-.138 
- .O71 - .O50 - .O50 - .O52 - .o22 

.o86 

.o96 
,108 
.119 
.169 
-166 
.211 
-173 
.159 
-135 
.lo7 
-089 
.o86 . o79 
.o82 
-085 

-283 
.354 
-236 
-119 
.O50 . o34 
.O18 . o34 . la4 
.133 
.236 
.224 
-209 
-243 
.236 
.286 

- .384 
-.523 
- .642 - -780 

-1.194 
-1.117 
-1.401 
-1.096 
-1.051 - -872 - -658 
-.516 
* .436 
-.341 
-.472 - .353 

Location 6 

Copyright American Petroleum Institute 
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A P I  PUBL*2558 93 0732290 05L400L Tb7 W 

Cennak Peterkx Petersen, Inc. C-26 CPP Projecî 92-0869 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Data Set 12 - 1.00 Roof Height Ratio 
Configuration B - Tank B - 48' Dia x 481 Tall 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .249 
-.l% 
-.175 
-.163 
-.i72 
-.162 
-.193 
-.188 -. 135 
-.197 - .311 - .408 - -403 - .409 - .396 - .308 

.119 

.111 

.lo5 

.o93 

.lo2 

.o98 

.125 

.lo7 

.114 

.147 
-165 
-178 
.la 
-166 
.171 
.141 

.148 

.o99 

.185 

.153 

.lo2 
-237 
I 1 8 8  
-185 
-265 
.400 
.387 
.lo2 
.O52 
-096 . O 3 4  
2 5 2  

- .724 - .583 - -673 
-.541 - -630 
-.541 
-.819 
-.807 - .814 - .853 

-1.060 - 1.337 
-1.216 
-1.277 
-1.174 - .906 

Location 9 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- 298  - .273 - .218 
-.153 
-.lo5 - .O73 - .O59 - .o64 - .o62 - .o86 
-.120 
-.160 - .202 
-.257 
-.291 
- .307 

-128 
.147 
.145 
.128 
.116 
.o98 
.o98 
.o92 
.o85 
.o89 
.o89 
.o99 
.116 
.128 
-138 
.139 

-181 
.166 
-371 
SO9 
.374 
.254 
.307 
,319 
.233 
.200 
.202 
.188 
.209 
.145 
.133 
.185 

- .740 - .933 - .808 - .678 - .731 - .406 - .443 - .403 - .383 - .485 - .538 - .566 
-.712 - .743 - .872 - .924 

Location 11 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .208 - 2 5 7  
-.311 - .322 - .305 - .273 - .202 - .147 
-.lo8 - .O70 - .o61 - .O58 - .o39 - .o47 - .o59 
-.133 

.150 .317 

.lu) .219 

.145 .187 

.144 .1M 

.148 .171 

.138 .305 

.120 .274 

.lo1 .u7 

.o92 -251 

.O76 .218 

.o87 -219 

.o87 .259 

.o90 -314 

.o95 .310 

.lo1 .288 

.123 .308 

- .953 - .845 - .%5 - .902 
-1.163 - .765 - .667 
- .642 - 319 - .387 - -406 - .431 - -454 - .457 - .559 - .n5 

Location 8 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .326 
-.197 
-.175 - .203 
-.178 
-.154 
-.144 -. 135 
-.176 - .216 - .264 - . a 1  - .397 - .445 - A72 
- .402 

.185 
-144 
,119 
.117 
. l i 1  
.o98 
.o90 
.lo1 
.113 
.111 
.128 
.130 
.182 
.184 
.193 
.165 

.197 

.267 

.236 

.U3 

.1M 
I203 
.136 
.218 
,133 
.lo1 
.o85 
.o68 
.156 
.o00 
.o67 
.236 

-1.167 
-.933 
-.875 
-.778 
-.a - .592 - .546 - .621 
-.648 - .802 
-A91 
-.925 

-1.302 
-1.277 
-1.225 
-1.091 

Location 10 
~ ~~ 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .307 - .305 - .288 - .242 
-.211 - -153 
-.125 - .o89 - .o68 - .O52 - .o67 - .o89 
-.lo7 
-.138 - .218 - .311 

~~~ ~~ 

.132 .ln 

.136 . a 3  

.141 254 

.133 .255 

.144 . a 9  
-120 .289 
.111 .205 
.o95 .254 
.o87 .234 
.o86 .u6 
.o87 -237 
.o92 .172 
-102 -227 
.117 .277 
.138 .237 
.150 .188 

- .786 - .795 - .814 
-.715 - .m - .799 - .m - .457 - .384 - .437 - .423 - .466 - -667 - .718 - -829 - .856 

Location 12 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .O31 - .o80 
-.187 - -274 - .344 - .332 - .297 - -230 
-.141 
-.lo2 - .o61 - .o43 - .O19 - .o10 

.O07 
- .O18 

.lo7 .368 
-120 -304 
.150 .390 
.160 -289 
.153 .lM 
-142 .119 
.133 .154 
-120 .135 
.o95 .218 
.o98 .337 
.o89 -237 
.o86 .397 
.o92 .u14 
.o90 -310 
.o99 .491 
.117 .513 

-.469 
-.609 - .796 
-.936 
-.%O 
-.816 
-.804 
-.829 
-.652 - .470 - -440 - .449 - .314 - -343 
-.na - .513 
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A P I  PUBLX2558 93 0732290 0534002 î T 3  

Cermak Peterku Petersen, Inc. C-27 

PRESSURE COEFFICIENTS 

APi - Floating Roof 

Configuration B - Tank B - 48' Dia x 48' Tal l  
Data Set 12 - 1.00 Roof Height Ratio 

Azimuth Cpnean Cprns Cpnin Cpmax 
(-1 (-1 (-1 (-1 

Location 13 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.o49 
-.o49 
-.on 
-.lo7 
-.211 
- .222 - .u7 - .354 - .292 - -297 - .181 - .o85 
-.O58 
-.O18 - .O15 
- .o21 

-105 -274 
.lo8 -343 
.lo5 .311 
.lo7 .ao8 
-122 -245 
.122 .190 
.157 .141 
.145 .122 
.153 .187 
.168 -242 
.144 ,344 
.139 .426 
-132 .467 
.110 .400 
.117 .399 
.111 .381 

- .427 
- .429 - .503 
- .621 - .E3 
- .655 
-.915 - .953 - .952 
,1.105 
- -826 
- .762 - SO3 
-.434 - SO3 
-.451 

Location 15 

.O -.lo8 .114 -408 -.543 
22.5 -.o95 .lo7 .331 -.470 
45.0 -.o85 -108 -295 -.538 
67.5 -.O56 .O99  -294 -.431 
90.0 - . O B  .lo7 -243 -.538 

112.5 -.O86 -107 .297 -.558 
135. O -.151 .lu -248 -.652 
157.5 -.147 -126 -310 -.655 
180.0 -.181 .133 .291 -.854 
202.5 -.259 .142 .274 -.924 
225 .O -283  -141 -276 -.879 
247.5 -.311 .147 -1% -.922 
270.0 -.3M .145 .215 -.789 
292.5 -.267 .145 .u4 -.918 
315.0 -.U7 -151 .365 -.973 
337.5 -.148 .132 .277 -.743 

Location 17 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270. O 
292 - 5 
315.0 
337.5 

-.l72 
-.168 
-.154 
-.lo4 
-.111 
-.122 -. 128 
-.lo8 
-.o82 
-.oso 
-.lo2 
-.113 -. 151 -. 169 
-.1% 
-.178 

.138 

.147 

.145 
-133 
-133 
.i23 
-117 
. i l 0  
.lo7 
-107 
.lo5 
-110 
.120 
-123 
.144 
.147 

.391 

.362 

.500 
-485 
-383 
.363 
-348 
.344 
.323 
-341 
-276 
-228 
-233 
-218 
-331 
-347 

- -749 
-.690 - .638 - .796 - .590 - .621 - -558 
- .584 - .528 - -563 - .498 - -614 
- -664 
-.752 - .903 
- .694 

CPP Project 92-0869 

Location 14 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .O58 - -044 - .O76 - .O74 
-.1M 
-.178 - -236 - .257 - -294 - .319 - -308 
- .286 
-.zoo 
-.136 - -086 
-.O46 

-110 
.lo4 
-107 
.lo1 
-113 
.128 
I l36 
.150 
.151 
.141 
.156 
.156 
-150 
.135 
-125 
.114 

-308 
.377 
-277 
.259 
-228 
.276 
-300 
.259 
.119 
. 1 n  
.172 
.265 
.341 
.283 
.451 
.347 

- .445 - .411 - .520 
- .449 - .684 - .827 - .792 

-1.109 - .884 
- -949 - .946 - .922 - .862 - .768 - .694 
- .520 

Location 16 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.zoo 
-.163 
-.139 - .o87 - .O76 - .o68 - .O58 - .o42 
- .O77 
-.132 - .214 - .277 - -305 - -307 
-.311 
- .249 

.133 -203 

.114 .243 

.I11 -225 
-102 .242 
.O98 -2% 
.lo1 -279 
-110 .371 
-107 .362 
.lo8 .393 
.130 .308 
.154 -344 
.147 .231 
.145 .197 
.139 .184 
-145 .lo4 
.138 .225 

- -814 - .869 - .695 - -586 
- so4 - -454 
- .424 - .483 - .477 - .n5 
- -931 - .940 - -933 
- .867 - -991 - -761 

Location 18 

.o -.o95 -138 .340 -.697 
22.5 -.120 .130 ,362 -.654 
45.0 -.145 .139 .466 -.E9 
67.5 -.133 .135 -451 -.692 
90.0 -.151 .136 -313 -.712 

112.5 -.193 -132 .276 -.707 
135.0 -.179 .123 .209 -.645 
157.5 -.145 .120 -326 -.721 
180.0 -.lo7 .111 . u 9  -.o94 
202.5 -.o90 .lo2 -307 -.461 
225.0 -.lo5 -111 .362 -.534 
247.5 -.lo1 .111 .316 -.578 
270.0 -.O95 -113 .377 -.503 
292.5 -.lo2 -108 -334 -.501 
315.0 -.o89 -120 -365 -.574 
337.5 -.O74 -129 .399 -.537 

Copyright American Petroleum Institute 
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A P I  PUBL*2558 93 0732290 0534003 83T 

Cem& Pete& Petersen, Inc. C-28 

PRESSURE COE FF i C I  ENTS 

APi - Floating Roof 

Configuration B - lank B - 48' Dia x 481 Tell 
Data Set 12 - 1.00 Roof Heisht Ratio 

CPP Project 92-0869 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.lll 
-.110 - .lo1 
-.o92 
-.138 
-.169 - .208 
-.168 
-.130 -. 141 
-.154 
-.o99 - .o93 - .o86 
-.lo5 - -085 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.i 

.1 

.1 

.1 

.1 

.1 

O .307 -.512 .O -.l 
3 .259 -.483 22.5 -.l 
1 .326 -.515 45.0 -.l 
ig .362 -.49a 67.5 -.O 
!O .294 -.605 90.0 - .1 
9 .258 -.a 112.5 -.i 
i0 -208 -.no 135.0 -.l 
3 .360 -.685 157.5 -.i 
5 .34û -.611 180.0 -.l 
;9 -393 -.632 202.5 -.l 
8 .347 -.a 225.0 -.l 
4 -437 -.612 247.5 -.l 
i5 .566 -.655 270.0 -.l 
12 -334 -.535 292.5 -.l 
18 .399 -.710 315.0 -.l 
7 .37ì -.532 337.5 - .l 

5 
3 
1 
n 
1 
3 
2 
o 
a 
1 
7 
6 
3 
6 

3 
a 
- 

i4 .129 
LB .114 
I7 .114 
6 .113 
IO .111 
10 .113 
5 -116 
I l  .117 
I l  .122 
9 .130 
2 .154 
IO .145 
i2 .147 
19 .138 
I5 -135 
i6 -126 

-257 
. a 9  
.291 
.344 
. 2 n  
.240 
.295 
.308 
.374 
.393 
.486 
.e20 
.479 
.267 
.363 
.258 

- .1 - .6 - .6 - .5 
-.5 
-.6 - .5 - .5 - .5 - .6 
- .7 - .6 - -7 - .7 - .6 

-.a 

Copyright American Petroleum Institute 
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A P I  PUBLX2558 93 0732290 0534004 776 D 

Location 5 

.o .O43 -136 -638 -.448 
22.5 .O06 -133 -810 -.455 
45.0 -.O85 -116 -357 -.544 
67.5 -.194 -123 -156 -.948 
90.0 -.246 -135 -135 -.946 

112.5 -.243 -119 .154 -.735 
135.0 -.255 .116 .117 -.740 
157.5 -.221 .O98 .o83 -.598 
180.0 -.215 -096 .O67 -.583 
202.5 -.228 .O98 .O85 -.589 
225.0 -.245 .113 .lo5 -.664 
247.5 -.274 -126 -188 -.734 
270. O -.282 .156 -335 -.937 
292.5 -.181 .172 .504 -.m 
315.0 -.O71 .159 .540 -.844 
337.5 .O13 -153 -768 -.529 

Cem& Peterku Petersen, Inc. 

Location 6 

.o -.O34 .165 .a44 - 3 6  
22.5 .O33 -144 .709 -.5u 
45 .O .O61 -150 .833 -.374 
67.5 -.O01 -129 .621 -.431 
90.0 - . O 7 0  .136 .658 -.624 

112.5 -.188 .157 .411 -.a56 
135.0 -.246 -145 -268 -.942 
157.5 -.228 .111 .I16 -.681 
180.0 - .u7  .110 -182 -.632 
202.5 -.243 .lo2 . I O 1  -.673 
225.0 -.231 -113 .157 -.a2 
247.5 -.240 ,102 .O86 -.7OD 
210.0 - .U6  .lo8 .lo1 -.602 
292.5 -.255 .122 .151 -.655 
315.0 -.245 .147 -254 -.996 
337.5 -.la1 .156 .563 -.784 

C-29 

PRESSURE COEFFICIENTS 

API  - Floating R o o f  

Data Set 13 - 0.90 Roof Height Ratio 
Configuration B - lank E - 48' Dia x 48' l a l l  

CPP Project 92-0869 

Azimuth Cpnean Cpnns Cpnin Cpmax 
(des) (-) (-) (-) (-1 

Location 1 Location 2 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .255 - ,243 - -243 - .271 - -262 
-.187 - .o68 

.O07 

.ow 

.O22 
-.O47 
-.162 - 254 - -262 - -261 
-.U1 

.lo7 .lo7 

.lo5 .I22 
-114 -123 
.1U .142 
.160 -399 
-171 -526 
.139 .470 
-154 -738 
.135 .635 
-147 -884 
-154 .701 
-157 -403 
.165 -224 
-132 -156 
.117 -138 
.lo8 .175 

- .694 
- .783 
-.mo 
- .851 - -936 
- -971 
- .540 - -446 - .463 - -399 
-.737 - -808 - .a93 - -810 - -758 
-.645 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .a7 
-246 - .222 - 254 - .252 
- .257 - -292 
-.I88 
-.114 - .O24 
.O39 
.O25 - .o67 

-.182 - -265 - 2 7 6  

.116 .178 
-111 .o87 
.o99 . 175 
.lo8 .142 
.117 .173 
-128 .175 
-160 .314 
.I42 .446 
.I20 .412 
-129 .658 
-139 .684 
.147 . u 9  
.154 .756 
.175 .534 
.156 .258 
.I32 .IO5 

- . n o  - .6% 
-.5% - .675 
- .694 - -789 

-1.011 - .910 
- .583 - -503 - .467 
- -439 - .n1 
- -810 

-1.017 - -872 
Location 4 Location 3 I 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .292 - 249 
- .251 - .236 - -249 
-.259 - -249 - 2 2 7  - -227 
-.la2 -. 101 
-.o06 
.O33 
I O 0 6  - .O36 

-.138 

. 1 n  .391 

.135 -139 

.111 .O87 

.lo7 -107 

.114 . o86 
,113 .lo5 
-113 -175 
.110 .154 
-129 -154 
-123 .I56 
.I10 .270 
.I25 -615 
-150 .790 
-157 -792 
.156 .6R 
-168 -506 

-1.192 
-.851 
- -630 - -621 
- .624 - .684 - -697 - .635 - .823 - -866 - .593 - -403 - -550 - .568 
- -672 - -749 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

.O39 
-.O42 -. 196 - -242 
-.242 
-.255 
- .225 - -237 
- 242 - 2 4 9  
-.a 
-.110 
.O16 
* 043 
.O53 
.O71 

.1R 
-168 
.I42 
.110 
.120 
.I14 
.O% 
-098 
.lo5 
.117 
.I41 
.I48 
.I53 
.132 
.128 
.145 

-776 
,658 
S I 0  
.224 
.lo1 
.IO2 
.151 
.o99 
.133 
.117 
-297 
-427 
-652 
.623 
-642 
.870 

-.u - .606 - -833 - .793 - .m - .735 
- .538 - -565 - .698 - .758 
-.979 - -632 
-.519 - -470 - .338 - .375 

Copyright American Petroleum Institute 
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A P I  PUBL*2558 93 D 0732290 0514005 bo2 

Cermak Peterka Petersen, Inc. C-30 CPP Project 92-0869 

PRESSURE COEFFICIENTS 

API - Floating Roof 
Configuration B - lank B - 48' Dia x 48' lall 

Data Set 13 - 0.90 Roof Height Ratio 

Location 7 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- 2 2 2  
-.120 
-.OU 

.o42 

.o43 

.o46 - ,068 - .163 - -265 - .264 - .E2 - .240 - .249 - .245 - .255 - .u4 

.145 -463 

.156 .555 

.148 .796 

.157 -927 

.147 .m 

.179 -869 

.151 .670 
-157 .529 
.141 -282 
.114 .117 
.lo4 . O 7 0  
.o99 .119 
.111 .117 
.lo4 .166 
-110 .o85 
.117 .153 

- .m - .807 - -543 - .464 - .403 - -4% 

-.746 - .910 
-.na 
-.715 - .614 - .667 - .636 - -621 - .747 

-.sa7 

Location 9 

.O -.U .116 .lo2 -.m3 
22.5 -.=a .i17 .135 -.790 
45 .O - . E 4  .lll .119 -.730 
67.5 -.242 ,123 .224 -.79û 
90.0 -.219 .130 .362 -.715 

112.5 -.la .136 .426 -.853 
135.0 -.122 -120 .SO3 -.603 
157.5 -.110 .o98 .298 -.464 
180.0 -.122 .lo4 -231 -.513 
202.5 -.154 .119 -319 -.E5 
225.0 -.209 .130 297 -.924 
247.5 -.243 -117 -153 -.715 
270.0 -.249 .113 .la4 -.684 
292.5 -.251 .110 .168 -.a 
315.0 -.243 .lo5 .135 -.638 
337.5 -.246 .lo1 . ( I9  -.681 

Location 11 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.258 - .267 - .242 
-.262 

-.E5 - .288 - .246 - .221 
-.185 
-.136 - .o99 -. 133 
-.la4 - .224 - .279 

-.=a 

.128 .173 

.120 .136 
-105 -188 
.lo8 .122 
.116 .153 
.114 .138 
.138 .o85 
.120 .117 
.114 .o83 
.lo7 .135 
.114 .298 
.116 -497 
.126 3 1 9  
.147 -421 
.135 .286 
.139 .136 

- .801 
-.698 - -669 - .661 
-.713 - .724 - .863 - .882 - .7a4 - .793 - .544 - -497 - .589 - .724 
-.na - .a19 

Location 8 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.216 
-.245 - -216 
-.la - .o34 . O09 

.oso . O33 - .O09 
-.i33 - .216 
- .246 - .254 - .254 - .w 
- ,248 

. lo8 .138 

.120 .185 
I 130 .474 
.157 .670 
.163 .572 
.154 .m 
.151 .939 
.139 ,778 
-133 .na 
.129 .SO3 
.136 .470 
-111 -153 
.lo7 .o83 
.lo7 .lo1 
.lo2 ,135 
.lo2 .119 

- .669 - .6R - .730 - .E5 - .909 - .464 - .351 - 3 1  - .448 - .805 - .731 
- .630 - .684 - .636 - .605 
- .5M 

Location 10 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .270 - .251 - .242 - .265 - .279 - ,295 - .234 
-.1% 
-.159 
-.111 
-.119 
-.162 - .u0 - -265 - .288 - .251 

.lo8 

. lo5 

.lo8 

.lo7 

.136 

.I42 

.125 

.123 

.116 

.113 

.122 

.130 

.i# 
-135 
.133 
.116 

. o70 

.119 

.lo2 

.o87 

. l i 9  

.156 

.254 

.267 

.334 

.SO7 

.560 

.497 

.252 

.135 

.219 

.119 

- -695 
-.612 - .652 - .695 
-.%a 

-1.034 
- .R8 
-.783 

- .541 
- .614 - .599 - . a 9  - .808 - .810 - .664 

-.a17 

Location 12 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.224 .147 
- . U 1  .130 
- 2 5 9  .120 
-.252 .113 
-.262 .120 
-.273 .113 
- 2 3 3  .lo8 
-.215 .O98 
- .U7  -114 
-.219 -123 
-.175 .122 
-.123 .lo8 
-.lo2 . l l O  
-.O96 .lo7 
-.lo1 .114 
-.la .i23 

.261 

.221 

.lo2 

.157 
,136 
.lo4 
.187 
.o83 
.150 
.270 
.228 
.3o8 
.337 
.688 
.522 
.307 

- .a35 - .783 - .738 - .661 - .697 - .740 - .626 - 399 - .651 - .761 - .E3  - .%9 - .605 - .486 - .522 - .682 
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A P I  PUBL*Ì?558 93 m 0732290 05L400b 549 

Cerrnuk Peterku Petersen, Inc. C-3 1 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Data Set 13 - 0.90 Roof Height Ratio 
Configuration B - Tank B - 48' Die x 48' Tall 

Location 13 
~~ 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- . n o  
-.lu 
-.169 - .227 - .261 - .279 - .254 - .265 - .265 - -270 
-.280 - .262 
-.214 -. 141 -. 142 - .o89 

.129 .531 

.122 -397 

.129 .298 

.126 -426 

.141 .225 

.135 -105 

.114 .138 

.116 I172 

.122 .120 

.126 -138 

.138 ,234 

.136 .194 
-153 -344 
.142 .308 
.135 -501 
-126 .451 

~~ ~ 

- .566 - -553 - -718 - .728 - -851 
-.758 - -692 
- .E3  - -721 
- .778 

-1 .O45 
- -863 - .776 - .719 - .657 - .503 

Location 15 
~~ 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- ,222 
-.163 
-.122 
-.111 
-.147 
-.193 - .u6 - -279 
-.279 
-.261 - .257 - -254 - .259 - .267 
- -285 - -255 

.145 .337 

.144 .402 
-126 .476 
-117 .408 
.130 .434 
.135 .335 
.133 -208 
.133 .239 
.128 .274 
.114 .156 
.114 .126 
.114 -141 
.130 .120 
-125 -156 
.129 -104 
.141 -421 

- -869 - -805 
- .652 - .602 
- .694 
-.792 
- .m - .820 - .891 - -728 
-.ni - .703 - .m 
- .761 - -744 
- .807 

Location 17 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
B2.5 
315.0 
337.5 

* .282 
-.286 - .259 
-.270 - -279 - .302 - .265 
- .265 - .252 - -225 - .224 - -234 
- .265 - -282 
- .308 - .283 

~ 

.130 

.133 

.136 

.130 

.154 

.151 

.132 

.130 

.128 

.126 

.128 

.126 
-144 
-138 
.142 
-133 

.141 

.2o9 

.175 

.283 

.2% 

.175 

.120 

.136 
-222 
.225 
-305 
-193 
-276 
.276 
.190 
-159 

- .778 - .820 
- .838 - -743 - .900 - -896 - .741 
- .716 - .905 
- .709 - .700 
- .632 
- . n 4  
- .793 - -847 - .842 

CPP Project 92-0869 

Azimuth Cpnean Cpnns Cpnin Cpnex 
(de91 (-1 (-1 (-1 (-1 

Location 14 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

- . r i o  -138 -566 
-.lo8 -133 -433 
-.126 .122 -368 
-.tos .129 .267 
-.242 .141 -243 
- 2 6 7  .136 .194 
-.294 .141 -156 
-.252 .123 .188 
-.243 -116 -120 
-.251 -116 .I22 
-.258 .128 .181 
-.279 -125 -159 
-.300 -142 ,156 
-.285 .159 .206 
-.252 .151 .277 
-.173 .là7 .399 

- -725 
- . 6 3  - -614 - .728 - .799 - .792 - .814 - .805 - .669 
- .?o9 - .776 
- .669 - .810 
- -958 - .952 
-.798 

Location 16 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .227 - .257 
-.199 
-.141 
-.119 -. 108 
-.U 
-.141 
- -190 - .248 
- -254 
- -257 
- .262 - -265 
-.252 - .258 

-130 
.141 
.129 
.126 
.125 
.117 
-135 
.I25 
-129 
.126 
.128 
.113 
.116 
.120 
.116 
.122 

.142 

.280 

.317 

.372 

.383 

.335 
,555 
-409 
.343 
-156 
.179 
.123 
-154 
.156 
-173 
.141 

- .762 - -841 
-.724 - .709 - -572 
- .599 
- .641 
-.718 
- ,753 
- .832 
- -735 - -685 
- .618 - -727 - .692 
-.?01 

Location 18 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135 .O 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- ,243 
- .288 
- .251 - .271 
-.273 - .270 
- -294 
- .252 - -234 
- .221 
-.214 
- .219 
-.248 - -267 
- .270 - .288 

.144 

.148 

.132 

.133 

.139 
-130 
-144 
.123 
.123 
.120 
.128 
.126 
.139 
.150 
.139 
.148 

-335 
.227 
.245 
.194 
.190 
.175 
.156 
.154 
.120 
.242 
-179 
.193 
.242 
.345 
.225 
.193 

- ,795 
- .838 
-.786 
-.761 - .882 
- .790 - .793 - .m - -648 - -675 - -719 
- . u 9  
-.a8 - -793 
-.813 - .842 
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A P I  PUBL*2558 93 m 0732290 05LLiOOi Li85 m 
Cermak Peterku Petersen, Inc. C-32 CPP Project 92-0869 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration û - lank B - 48' Dia x 48' Tall 
Data Set 13 - 0.90 Roof Height Ratio 

Location 19 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
M2.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- . u 7  .136 .353 
-.215 .126 .208 
-.1% .126 .227 
-.251 .126 .267 
-.257 .145 .190 
- 2 9 2  .142 .193 
-.270 .126 -154 
-.274 .126 .135 
-.2?3 .130 .203 
-.268 .130 .la8 
-.268 .136 .160 
-.a .136 .191 
-.274 .153 .237 
-.262 .145 .239 
-.273 -147 .274 
a.227 .136 .261 

- .722 - .676 - .679 - .784 
- .a39 - .738 - .695 - .795 - .790 - .979 - .838 

- . a 0  
-.am - .764 

-.an 

- .a16 

Location 20 

.O - .243 
22.5 - .252 
45.0 -.1% 
67.5 - .227 
90.0 - -203 

112.5 -.211 
135.0 - .249 
157.5 - ,224 
180.0 -.m 
202.5 - .255 
225.0 - .262 
247.5 - .276 
270.0 - -298 
292.5 - .310 
315.0 - .294 
337.5 - -292 

.141 .212 

.139 .u5 

.122 .261 

.I28 .l% 

.130 .276 

.i28 .uu) 
-142 .258 
.128 .169 
.126 .288 
.128 .154 
.136 .267 
.130 .227 
.138 .171 
.150 . u 2  
.141 .222 
.142 .lo4 

-.811 
* .746 - .626 - .695 
-.?74 
-.TIO - .790 - .881 - .676 - .m - -765 
-.EO - -747 - .a54 - .ao5 - .a85 
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A P I  PUBL*2558 93 m 0732290 0534008 33L m 

Cennak Peterka Petersen, Inc. c-33 CPP Project 924869 

PRESSURE COEFFICIENTS 

APi - Floating Roof 

Configuration B - Tank B - 48' Dia x 48' Tall 
Data Set 14 - 0.75 Roof Height Ratio 

Aziauth Cpaean C p m  Cpnin Cpmax 
(deg) (-1 (-1 (-1 (-1 

Location 1 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

- .206 - .228 - .239 - .262 - -298 
- . a 5  -. 133 - ,013 

.O31 - .O01 - .135 - -262 - -254 
-.264 
- .242 
-.a 

.o96 .I20 -.581 

.120 .193 -.649 

.125 -251 -.698 

.111 .120 -.724 
-147 -144 -1.060 
.153 .215 -.931 
.148 .602 -.a 
.141 .716 -.525 
.129 . E 3  -.359 
-147 .738 -.458 
-148 -537 -.859 
.151 .l% -.821 
.120 .157 -.684 
-130 -160 -.733 
.I13 .o86 -.635 
.111 -230 -.690 

Location 3 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

- .277 - .261 
-.233 
-.221 
- .262 - .243 
- .228 - .254 
-.214 
-.222 
- .1M - .O06 

.O28 - .O49 -. 153 
-.270 

-119 -291 
-126 -105 
.113 .125 
-101 .120 
.116 .162 
-119 .162 
.130 .154 
-132 .193 
.119 -136 
.122 .264 
.I29 .286 
-142 .?33 
.I45 . E 3  
.I50 -715 
.I51 .446 
* 144 -194 

- .802 - .807 - -752 - .602 - -826 
- .716 
-.860 
- .716 - -685 - .687 - -608 
- .517 
- -578 
- .608 
- .737 - .795 

Location 5 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

,042 - .o21 
-.154 - -251 
-.259 
-.270 
-.222 

- .206 
-.221 
-.255 - .265 
- .297 
- .U1  -. 160 - .O06 

-.22a 

.135 
I138 
-123 
.119 
.126 
.I22 
.lo5 
-099 
.o96 
.I07 
.116 
.123 
.132 
.141 
-165 
-129 

.e66 
-835 
-418 
.133 
.I39 
-086 
-117 
-171 
.IO1 
.224 
.I22 
.I04 
.153 
-365 
-534 
.756 

- -363 
-.546 - .713 
-.9!53 - .801 - .798 - -589 - .547 - .569 
- .569 - .629 
- .713 
-.716 - -851 
- .817 
-.430 

Location 2 

.O - . a 9  .114 .136 -.752 
22.5 - . a 3  .lo8 .lo5 -.684 
45.0 - . a 1  .lo1 .O71 -.6ó3 
67.5 - . a 1  .lo1 .O86 -.654 
90.0 - .E4  .116 .lo8 -.?O0 

112.5 -.280 .129 .O53 -.716 
135.0 -.268 .Ib -086 - .R2 
157.5 - . E 7  .I25 -193 -.839 
180.0 -.151 .123 .463 -.685 
202.5 -.O13 .132 .651 -.492 
225.0 .O67 .144 .734 -.501 
247.5 -.O07 .129 -626 -.U 
270. O -.162 -145 .578 -.735 
292.5 -.245 .142 .268 -.893 
315.0 -.298 -144 .2O6 -.943 
337.5 -.270 .122 .176 -.690 

Location 4 

.o -.o42 .142 .583 -.500 
22.5 -.214 .I47 .477 -.733 
45.0 -.258 .132 -173 -.765 
67.5 -.248 .110 .o83 - . u 9  
90.0 -.251 .123 .o87 -.m 

112.5 -.243 .114 -191 -.676 
135.0 -.224 .lo5 .I17 -.657 
157.5 -.216 .113 .188 -.719 
180.0 -.212 -107 .O67 -.704 
202.5 -.262 .la -172 -.690 
225 .O -.255 -130 .139 -1.013 
247.5 -.u4 .136 .558 -.783 
270. O - .O70  .I39 .664 -&O 
292.5 .O19 .I42 .747 -.452 
315.0 .O61 .I38 . a 1  -.334 
337.5 .O70 -162 .979 -.Cl2 

Location 6 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135 .O 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.162 - .O36 . o33 - .o42 
-.173 - -259 - .268 
-.271 
- .219 
-.225 
-.230 
- -245 
-.259 
-.264 - -271 
- .258 

.I30 

.I33 
-132 
.130 
I148 
.133 
.136 
.123 
.lo4 
.lo1 
.111 
.I20 
.113 
,126 
.122 
.133 

.500 

.69ô 
-824 
.735 
.506 
.139 
-151 . o86 
. I l 7  
.13a 
.175 
.227 
.119 
.156 
.o99 
-172 

-.816 
-.528 - .393 - .535 
-.819 -.no 
- .824 
- -770 
-.620 
- .620 - -698 - -697 
-.EO 
- .678 - .667 
-.790 
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Cennak Peterka Petersen, Inc. c-34 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration B - Tank B - 48' Dia x 48' Tal l  
Data Set 14 - 0.75 Roof Height Ratio 

Location 7 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- 2 2 5  - 230 
-.116 
.wo 
.O27 
.O01 - .185 - .274 - .271 - .276 - .237 - .227 - .22l - .245 - .227 - .222 

.116 .1M 

.141 .uK 

.141 -503 

.125 .682 
,147 .780 
.160 .M 
.151 .SO3 
.145 .307 
.122 .o83 
.122 .222 
.113 .lo4 
.lo7 .139 
.o95 .169 
.116 .122 
.lo4 .O67 
.116 .136 

- .697 - .ao - -710 - .383 - .606 - -501 - .821 - .801 - -750 - -789 - .713 - .624 - .560 - .641 - .632 - -651 

Location 9 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- . u 1  - .243 - .246 - .258 - .301 - .227 
-.139 
-.130 
-.116 
-.197 - .257 - .258 - ,243 - .U8  - .240 - .237 

.o95 

.113 

.lo7 

.113 

.129 

.125 

.lo1 

.o98 

.o96 

.ill 

.128 

.123 

.lo7 

.lo8 

.lo5 

.lo4 

2 6 5  
.o68 
.o86 
.o99 
.lo4 
.122 
.202 
.187 
.u3 
.154 
.175 
.259 
.O85 
.173 
.116 
.136 

- -630 - .697 - .624 
- .716 - .867 - .m7 - .587 - .546 
- s o o  - .635 - .869 - .658 - -713 - .589 
-.715 - .651 

Location 11 

.O -.261 . l i 9  .117 -.735 
22.5 -.262 .116 .o86 -.704 
45.0 -.255 .lo8 .O52 -.718 
67.5 -.u6 -101 .O50 -.a 
90.0 -.254 . l i 4  .l23 -.ni 

112.5 -.2m .i17 .O52 -.664 
135.0 -.276 .i19 .o68 -.Ml 
157.5 -.289 .113 .13å -.690 
180.0 -.265 .116 .o68 -.710 
202.5 - 2 3 0  .116 .225 -.660 
225.0 -.156 .lo4 .282 -.528 
247.5 -.lu .o95 .228 -.526 
270.0 -.163 .lo7 .2O6 -.603 
292.5 -.211 .120 .264 -.EM 
315.0 -.289 .135 .151 -.945 
337.5 -.298 .lu .191 -.715 

CPP Project 92-0869 

Location -8 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .2o5 - ,239 - .264 - .252 - .126 
-.WO 

.o39 - .O13 - .o93 - .U8  - .257 
- .221 - ,230 
-.194 - .218 - -200 

.o% 

.111 

.114 

.126 

.157 

.139 

.138 

.119 

.la 

.129 

.117 

.110 

.110 

.lo4 

.lo8 

.o95 

,083 
.171 
.o52 
-117 
-606 
.691 
-939 
,630 
3 1 7  
-222 
.ta 
.139 
.136 
.225 
.150 
.154 

- .647 - .629 
-'.866 - .783 - .710 
-.707 - .369 - .391 
-384 - .721 - .695 - .676 - .577 - .623 
-.648 - .633 

Location 10 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .242 - -246 - . u 9  - -259 - .289 - .313 - -295 - .225 - .162 - -138 
-.i51 - 239  - .282 
-.311 - .285 - .288 

.lo4 

.122 

.Il7 . lo5 

.133 
-135 
.132 
.129 
.lo2 . lo4 
.lo5 
-130 
.120 
.136 
.114 
.117 

.lo1 

.154 

.245 

.O67 

.O70 

.I23 

.135 

.lR 

.2o3 

.209 

.246 

.159 
-120 
.141 
.o68 .om 

- -685 - -704 - -648 - .657 
-.%O - .&o4 - .899 - .741 - .558 - .538 - . n 2  - .m - -724 - .m - .725 - .749 

Location 12 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
22s .O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .258 - .273 - .259 - .242 - .286 - .255 - .240 - .265 - -231 - .274 - .280 
-.215 
-.154 - .130 
-.157 
-.211 

.117 

.128 

.119 

.lo7 

.120 

.116 

.122 
,123 
.lo8 
.119 
.133 
.123 
.o95 
.o99 
.o98 
.116 

267 
.o86 . O 7 0  
.o85 
.lo5 
.139 
.135 
.o86 
.o68 
.O70 
.123 
.264 
.lR 
-21 1 
.151 
.173 

- -735 - .945 - .m1 - .657 - .738 - -682 - .7% - .741 - .626 - .765 - .774 - .685 - -620 - .492 
-.%O - -679 
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cerrn.uk Peterku Petersen, Inc. c-35 CPP Project 92-0869 

PRESSURE COEFFICIENTS 

API - Floating Roof 
Configuration B - Tank B - 48' Dia x 48' Tall 

Data Set 14 - 0.75 Roof Height Ratio 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

-. 130 - 208 
-.258 
-.255 
-.288 
- .267 - 2 5 9  
- . Z U  
-.246 
- .283 - 2 7 3  
- .298 - .270 - .222 
-.141 
-.117 

. 110 .240 -.549 

.139 .211 -.m 

.141 .251 - .E2  

.125 .13ó -.679 

.145 .179 -.878 

.133 .194 -.Ti6 

.126 .156 -.778 

.128 .211 -.m 

.123 .156 -.707 

.135 .142 -.835 

.139 ,179 -1.025 
-141 -215 -.823 
.128 -211 -.826 
.I41 .251 -.716 
-113 -274 -.532 
-111 .301 -.549 

Location 15 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270. O 
292.5 
315.0 
337.5 

-.252 
-.219 
-.138 
-.I16 -. 160 - .227 
- .288 - 277 - 262 - .270 - .259 - 254  - 2 5 4  
- .300 
-.261 
-.291 

I123 .120 
.I39 .211 
.123 -249 
.lo1 .274 
.I22 .214 
.129 .249 
.139 -156 
-136 .211 
-126 -156 
-126 -194 
.125 .145 
-125 .178 
.111 .193 
-135 * 199 
.I17 .136 
-129 -142 

- .770 - -823 
- .589 - .480 - .679 - .i78 - .864 - .774 
- .827 - .848 - .867 - .713 
- .664 - .793 - .701 
- .783 

Location 17 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.261 
-.288 
-.291 - .305 - -326 - .334 - -304 
-.280 
-.259 
- .262 - .239 - .265 - 280 - -300 
-.301 - .308 

.122 -219 -.746 
-148 -173 -.m 
.145 .214 -.851 
.132 -136 -.783 
.156 .lo7 -.%9 
.150 .l% -1.011 
.141 -120 -.945 
.I42 .194 -.811 
.130 .156 -.813 
.132 .I60 -.799 
.129 .I62 -.829 
.I35 .162 -.771 
.123 -159 -.i21 
.139 .176 -.780 
.128 -068 -.756 
-132 .I25 -.796 

Location 14 

.o -.151 .117 .274 -.651 
22.5 -.la .110 .246 -.562 
45 .O -.160 -114 .215 -.770 
67.5 -.2ûó -125 .U1  -.679 
90.0 -.zu .144 .179 -.913 

112.5 -.285 .I38 -105 -.916 
135.0 -.265 .I28 .156 -.675 
157.5 -.264 .I25 .193 -.m 
180.0 -.243 .119 .lR -.655 
202.5 -.245 .122 .l% -.692 
225. O -.270 .I29 -179 -.701 
247.5 -.280 .139 .IO7 -.805 
270.0 -.310 .I45 .123 -.790 
292.5 -.282 .139 .215 -.876 
315.0 -.300 -150 .172 -.943 
337.5 -.222 .129 .301 -.848 

Location 16 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270.0 
292.5 
315.0 
337.5 

- -219 - 2 4 6  - -237 
-.168 
-.114 
-.lo8 
-.142 - .215 - -246 - 2 6 7  - 285 
- . u 3  - ,249 - . u 1  
- .u4 - -243 

.114 .136 
-125 .193 
.117 .125 
.I11 .206 
.110 . u 3  
.I08 -231 
.lo8 .a4 
.I13 .282 
.122 -138 
.125 .230 
.120 .163 
.I13 .178 
-120 .157 
.116 252 
.119 .222 
-111 .l% 

- -701 
- -718 - -767 
- .583 
- .661 - .480 
- -553 - .633 
-.776 - .690 - .669 - -731 
-.612 - .703 - .684 - .641 

Location 18 

.o -.279 .133 .153 -.778 
22.5 -.298 .141 .156 -.939 
45.0 -.298 .133 -125 - . u 9  
67.5 -.274 .129 .153 -.767 
90.0 -.283 -139 .160 -.817 

112.5 -.298 .I36 .lo7 -.922 
135.0 -.280 -129 .154 -.m 
157.5 -.295 -125 .159 -.741 
180.0 -.261 .120 .I22 -.744 
202.5 -.254 .I28 .I60 -.657 

-.254 .I26 .199 -.756 225. O 
247.5 -.249 .130 ,233 -.700 
270. O -.286 .I38 .159 -.721 
292.5 -.251 .135 . ao  -.mo 
315.0 -.313 -144 .154 -.860 
337.5 -.305 .133 ,283 -.m 
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~~ ~ ~~~ ~~ 

Location 19 

.o - 2 2 8  .120 .171 -.781 
22.5 -.233 -135 -209 -.731 
45.0 -.a .133 .214 -.747 
67.5 - 2 4 7  .la .136 -.685 
90.0 -.300 .147 .l% -.99a 

112.5 - 3 1 3  .142 .142 -.851 
135.0 - 3 0 2  -138 .172 -.a63 
157.5 -.279 .141 .uu) -.8M 
180.0 - 2 8 5  .136 .138 -.a75 
202.5 - 3 2 2  .144 .176 -.881 
225.0 -.Mo -147 -142 -1.108 
247.5 -.320 .148 .l% -A73 
270.0 - 3 2  .la .122 -.786 
292.5 -.320 .145 .142 -.838 
315.0 -.282 -126 .lo2 -.749 
337.5 -.271 .130 -193 -.72l 

Cermak Peterka Petersen, Inc. 

Loca 

.o -.277 . 
22.5 -.262 . 
45.0 -.2# . 
67.5 -.212 . 
90.0 -222 . 

112.5 -.249 . 
135.0 - . a 5  . 
157.5 -.279 . 
180.0 -.276 . 
202.5 -298 . 
225.0 -.314 . 
247.5 -.302 . 
270.0 -.322 . 
292.5 -.29a I 

315.0 - 3 3 5  . 
337.5 -.311 . 

C-36 

PRESSURE MIEFFICIENTS 

API - Floating Roof 

Data Set 14 - 0.7s Roof Height Ratio 
Configuration B - Tank B - 481 Dia x 48' Tal l  

CPP Project 92-0869 

it 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

:ion 20 

33 .136 
30 .157 
23 -160 
17 .188 
26 .l% 
29 .160 
28 .156 
26 .175 
26 .l88 
39 -212 
36 .l78 
41 .160 
50 .157 
42 .214 
53 .171 
39 .176 

- .850 
-.731 - .a19 - .651 - .838 
-.710 - .725 - .m - -789 - .776 - .786 - .802 - .802 - .802 - .851 - .879 

CPP!  
Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



A P I  PUBL*2558 9 3  

Location 1 

.O -.531 -159 .O16 -1.182 

Ce& Peterka Petersen, Inc. 

Location 2 

.185 -1.097 .O -.344 -178 

0732290 05LY012 842 

~~ ~~ 

.o -.139 .lo5 .254 -.592 

Location 5 

c-37 

~~~ 

.O -.176 .113 .151 -.743 

Location 6 

CPP Project 92-0869 

-~ 

Location 7 

.O -.130 .O98 -265 -.546 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration C - lank C - 100' Dia x 48' l a l l  
Data Set 15 - 1.00 Roof Height Ratio - O deg data, a l l  taps 

~~ ~~~ 

Location 8 

.o -.325 -178 -298 -1.059 

Location 9 

.o - 3 7  .154 .114 -1.017 

Location 4 Location 3 I 

Location 10 

.o -.222 .139 -262 -.967 

~~ ~ 

.O -.o73 .o92 .393 -.525 

Location 13 

.O -.169 .lo1 .199 -.827 I .o -.227 .133 -215 -.927 

.O -.o34 .on .197 -.311 

Location 14 

~~ ~~ 

Location 15 

.O -.lo2 -086 .200 -.635 

Location 16 

.o -.271 .153 .283 -1.035 

Location 12 I Location 11 

Location 17 

.O -.128 .141 .391 -.713 

Location 18 

.O -.o65 -123 .391 -.56û 

.O .o12 .o90 -334 -317 I .o -.O33 .O?? .334 -.350 

.O -.OW .116 -357 -.526 

Location 21 

.O -.O44 .O93 -322 -.424 

Location 22 

Location 20 I Location 19 

.O -.O04 .O92 -372 -.424 I .O -.O09 .O93 ,322 -.338 

Location 23 Location 24 

.O -.O53 .116 .408 -.494 .o -.o86 -122 -357 -.578 

Location 25 Location 26 

.o -.O37 -111 .ta8 -.u0 .o .O31 .133 -676 -.%O 

Location 28 I Location 27 

.o -.O24 -108 .439 -.405 .o -.O21 .lo8 -380 -.405 
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Location 3 

.O -.o96 .172 .581 -.735 

Cermuk Peterku Petersen, Inc. 

~ 

Location 4 

.O .o87 .120 .581 -.325 

C-38 

~~~~~ ~~ ~~~ ~~ 

Location 5 

.O .153 .148 .805 -.a 

CPP Project 92-0869 

~ 

Location 6 

.O .O89 .150 .a8 -.436 

PRESSURE COEFFICIEWTS 

APf - Floating Roof 

Configuration C - lank C - 1001 Dia x 48' Tall 
Data Set 16 - 0.90 Roof Height Ratio - O deg data, all taps 

Location 7 

.O -.125 -173 .603 -.906 

.O - 2 5 4  .o#) .O52 - 4 7  I .O -.270 .114 .257 -.685 

Location 8 

.O - . 2 n  .120 .lo1 -.922 

~ 

.O - . 2 n  .o93 .o67 -.m 
Location 11 

.O -.O92 .156 .466 -.682 

.o -.294 .126 .216 -.?81 

Location 12 

.O .O52 .114 S32 -.267 

Location 13 

.O .lo1 .130 .661 -.a8 

Location 9 I Location 10 

Lotation 14 

.o .o50 .136 -525 -A58 

Location 15 

.O -.129 .la .474 -.915 

Location 16 

.O -.298 .130 .187 -.Ml 

~~ ~ 

.O -.265 .128 .i72 - . E 8  

Location 19 

.O -.O95 .145 .466 -.568 

Location 17 I Location 18 

.o -.242 .145 .552 -.706 

Location 20 

.O - .O04  .119 .568 -.3% 
~~~~ ~ _ _ ~ ~  

Location 21 

.O .O25 .l25 .482 -.378 

Location 22 

.O -.o04 .136 .498 -.550 

Location 23 

.O -.lo8 .145 .519 -.709 

Location 24 

.O -.233 .142 -363 -.813 

Location 25 

.O -.179 -138 .415 -.605 

Location 27 

Location 26 

.O -.O99 .145 .480 -.669 

Location 28 

.O -.O44 .135 -601 -.480 .O -.110 .138 .412 -366 

Copyright American Petroleum Institute 
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.o -.203 .O87 .171 -.560 

Location 3 

Cennak Peterh Petersen, Inc. 

.O -.206 .o95 .119 -.544 

Location 4 

c-39 

.O -.184 -144 .731 -.902 

Location 5 

CPP Project 92-0869 

.o .O28 -130 -697 -.526 

Location 6 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' Ta l l  
Data Set 17 - 0.75 Roof Height Ratio - O deg data, a l l  taps 

~~~ ~ 

Location 7 

.o -.199 -141 .448 -1.060 

Location 2 I Location 1 

Location 8 

.o -.205 .O87 .o67 -.629 

~ ~~ ~~~ ~ 

.O -.203 .O86 .114 -.507 

Location 11 

~~ - 

.o -.211 -095 .130 -.541 

Location 12 

.o .133 -163 -993 -.331 I .o .O24 .163 .827 -.480 

.O -.206 -128 .279 -.w2 

Location 13 

.o -.O49 .117 .491 -.639 

Location 14 

Location 10 I Location 9 

Location 15 

.o -.228 .132 -233 -1.048 

Location 16 

.O -.U0 .O93 .O33 -.649 

~~~~ 

.O - 2 3 3  . i l 0  .136 -.681 

Location 19 

.o -000 .128 .583 -.415 I .o -.O70 .141 -532 -.583 

~~ 

.o -.243 .l22 .255 -.715 

Location 20 

.O -.224 .126 -239 -.733 

Location 21 

Location 18 I Location 17 

.o -.144 .113 .356 -'.SE 

Location 22 

Location 23 

.o -.225 .126 -187 -.747 

Location 24 

.o -.233 -116 .221 -.5% 

.o -.129 -129 .423 -.609 I .o -.160 .125 .338 -.ó26 

Location 25 

.o -.243 .117 .205 -.781 

Location 26 

.O - .U9 .128 -322 -.795 

~ ~ 

.o -.la -129 -237 -.609 

Location 28 I Location 27 
~~ ~ ~ 

.o -.221 -120 .185 -.694 
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.o -.169 .O92 .221 -.492 

locat ion 3 

Cennak Peterka Petersen, Inc. 

.O -.187 .O92 .203 - . S a  

Location 4 

C-40 

Location 5 

.O .144 .160 1.062 -.316 

CPP Project 92-0869 

Location 6 

.o -.O49 .156 .663 -A13 

PRESSURE COEFFICIENTS 

NI - Floating R o o f  

Configuration C - lank C - 100' Dia x 48' f a l l  
Data Set 18 - 0.50 R o o f  Height Ratio - O deg data, a l l  taps 

Location 7 

.O -.197 . l l O  2 6 5  - A O  

~~~~ ___ 

Location 8 

.O -.l79 -089 .166 -.547 

.O -.214 .lo8 .E5 -.593 I .O -.o61 .126 A24 - . u 5  

Location 9 

.O -.187 .O90 -148 -A76 

Location 11 

Location 10 

.O -.197 .O93 .246 -.SE 

Location 12 

Location 13 

.O .o06 .lo2 .463 -.331 

Location 14 

.o -.i33 .116 -314 -.678 

.o -.230 .lo7 .116 -.673 I .O -.130 .110 .230 -.673 

Location 15 

.O -.214 .lo7 -199 -.6% 

Location 16 

.o -.191 .O93 .166 -.5% 

Location 17 

.O -.u5 .111 .171 -.a 
Location 19 

Location 18 

.O -.U1 .lo7 .205 -.612 

Location 20 

.O - . 8 5  .119 -119 -.697 

Location 21 

.o -.214 .111 .237 -.612 

.o -.193 -108 .136 -.612 

Location 22 

.O -.245 .116 .221 -.m 
Location 23 

.o -.261 .119 .221 -.713 

Location 25 

.O -.a2 .116 .203 -.730 

~~ 

Location 24 

.o -.U0 .lo8 .289 -.629 

Location 26 

.o -.285 .129 .135 -.746 

Location 27 

.O -.251 .120 .203 -.6% 

Location 28 

.o -.248 .116 .153 -.678 
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Cermuk Peterka Petersen, Inc. c-41 CPP Project 92-0869 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' Tall 
Data Set 19 - 1.00 Roof Height Ratio 

Location 1 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225 .o 
247.5 
270. O 
292.5 
315.0 
337.5 

- -467 - .463 - .314 
-.1% 
-.160 
-.209 
-.221 -. 176 - 219 
- ,276 - .307 - .283 
-.154 - .233 - .375 - .494 

.165 .O16 

.179 .a7 

.165 -169 

.135 .154 

.o99 -135 

.125 2 1 1  

.135 -178 
-114 .190 
,130 .193 
.157 .138 
.169 .122 
.160 -259 
.114 .265 
-144 -188 
.175 . o70 
-202 .136 

-1.133 
-1 201 
- .980 
- .887 - .644 - .a4 - .959 
-.741 - .910 
-1,091 - -991 
-1.056 - .730 
-1 .to4 
-1.174 
-1.486 

Location 3 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270. O 
292.5 
315.0 
337.5 

-.i48 
-.193 - -340 - ,498 - -520 - ,458 - -305 - .181 
-.145 
-.111 
-.119 
-.129 
-.132 - .214 - -288 - .245 

.119 .203 

.119 -219 

.I78 .135 

.199 .120 

.184 ,050 

.181 .141 

.169 .160 
-123 -259 
.lo1 .245 . o83 -173 . o99 -225 
.O92 -156 
.O93 .166 
.130 Il% 

.157 .138 

.139 -086 

- .727 - .896 
-1 .o99 
-1.434 
- 1.389 
-1.174 
-1.118 - .673 - .525 
-.415 
- .590 
- 519 
- .563 - .836 
- .933 
-.906 

Location 5 

.O -.135 .O98 -165 -.623 
22.5 -.176 -120 .214 -.870 
45 .O -.182 -111 -130 -.706 
67.5 -.182 -104 -166 -.612 
90.0 -.166 .lo7 .214 -.606 
112.5 -.231 -132 .135 -.982 
135.0 -.383 -173 -156 -1.109 
157.5 -.433 -157 .O67 -1.091 
180.0 -.486 .153 .136 -.971 
202.5 -.449 -176 -119 -1.292 
225. O -.297 .181 -341 -1.176 
247.5 -.156 .147 .322 -.814 
270.0 -.O96 -101 -292 -.568 
292.5 -.157 -110 ,209 -.590 
315.0 -.199 -117 -135 -.774 
337.5 -.181 .110 .133 -.715 

Location 2 

.o -.Mo .176 -169 -1.200 
22.5 -.492 .187 .135 -1.251 
45.0 -.494 ,169 .153 -1.286 
67.5 -.479 .182 .136 -1.314 
90.0 - 2 9 1  .159 ,153 -1.034 
112.5 -.la8 .138 -228 -1.087 
135 .O -.133 .lo2 249 -.568 
157.5 -.173 .116 -1% -.m 
180.0 -.162 .119 .211 -.718 
202.5 -.175 .119 .190 -.692 

-139 -.730 225.0 -.212 -128 
247.5 -.300 .150 .156 -.934 
270.0 -.338 -165 .132 -.946 
292.5 -.314 .162 .142 -.980 
315.0 -.166 .113 .242 -.m 
337.5 -.205 ,129 .136 -1.042 

Location 4 

.o 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270. O 
292.5 
315.0 
337.5 

-.E7 
-.165 
-.166 
-.211 
- .331 - -474 
-.532 - .455 
- .274 
-.119 - .O59 - .O80 -. 135 
-.U4 
-.133 -. 142 

.113 

.lo4 

.o99 

.lo4 
-145 
.181 
.193 
.188 
.166 
.129 
.lo7 
.o93 
.o99 
.lo2 
.o95 . o99 

-203 
-169 
-169 
-086 
-068 
.193 
.O53 
.224 
.245 
3 7  
.295 
.225 
.182 
.249 
-156 
.171 

- 392 - .626 - .541 
-.768 
-1.118 
-1.280 
-1.243 
-1.415 
- .998 - .n7 
- .695 - -503 
- -614 - -712 - 317 - .547 

Location 6 

.o 
22.5 
45 .O 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

-.ao .136 .114 
-.248 .132 .116 
-.187 -111 .181 
-.u6 .i30 .lf6 
-.203 .120 .147 
-.22l .126 -153 
-.156 -113 .259 
-.219 .138 .151 
- 3 3  .169 .153 
- . U 2  .169 .221 
-.446 .150 .o85 
-.420 .153 .lo2 
-.294 -171 ,325 
-.199 .171 .451 
-.133 .lo7 .302 
-.214 .126 .116 

-1 -066 
- .805 - -672 
- ,894 - .655 - -796 - -658 - -991 
-1.124 - 1 -326 
-1 .O74 
-1.152 
-1 .O56 - .921 - -657 
- .964 
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Ce& Peterka Petersen, Inc. c-42 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' Tall  
Data Set 19 - 1.00 Roof Height Ratio 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.138 
-.215 -. 171 
-.175 
-.176 - .2m - .276 - .224 
-.182 
- . z u  - .348 
-.463 
-.430 
-.437 
- .Y3  
-.168 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 
-1 
.i 

lo8 .2 
20 .1 
11 .1 
o8 .1 
O7 .1 
33 .'I 
59 .l 
28 .1 
13 .l 
32 .1 
69 .l 
65 .O 
39 -.o 
75 .1 
88 .4 
47 .3 

13 
8 
e 
3 
1 
4 
7 
1 
7 
7 
5 
i8 
4 
5 

3 
a 

i0 -.558 
I1 - .E6  
I l  -.672 
i2 -.761 
84 -.672 
@ -.778 
3 -.n3 
7 -.722 
'1 -.715 
'1 -1.002 
i3 -.988 
15 -1.152 
19 -1.103 
i6 -1.128 
18 -1.111 
i2 -A81 

Location 9 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135. O 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .329 - .338 
-.=O 
-.157 
-.o96 
-.o59 - .o09 . O 0 9  

.O19 

.o01 - -037 
- .o80 
-.lo4 
-.160 - .240 
-.319 

-145 
.159 
.135 
.113 
.o86 
-086 
.o87 
.o80 
.o93 
.o83 
.o82 . O 7 7  
.o89 
-123 
.135 
.160 

.114 -.962 

.114 -1.1'73 

.l% -.716 

.262 -.706 

.l% -.537 
-236 -.420 
.378 -.343 
.320 -.286 
.393 - 2 9 1  
.371 -.270 
.288 - 3 5 4  
,185 -.556 
.162 -.515 
.279 - . u 1  
.234 -.ao2 
.264 -.974 

Location 11 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135 .O 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.O65 
-.o93 
-.178 
-.273 - .332 - .300 
- .U1 
-.179 
-.128 
- .O73  - .O37 - .O06 

.O16 

.O16 - .o10 - .o39 

.on 

.lo8 

. 1 U  
-151 
.142 
.141 
.120 
.o99 
.O85 . o77 
.o80 
.o82 
.o80 
.o99 
.o83 
.O85 

.261 

.277 

.245 

.262 

.o82 
-168 
.292 
.lo1 
.188 
.219 
.320 
-302 
3 0 5  
3 9 7  
3 1 7  
.297 

- .489 - .5O6 - .602 - .919 
-.910 - -823 - .687 - .658 - .495 - .371 - .338 - -387 - .274 - 3 2 8  
-.301 - .363 

CPP Project 92-0869 

Location 8 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- -285 
-.148 
-.128 
- . 1 n  - .214 
-.l% - .169 - .202 
-.254 - .280 
-.197 - .258 - 394 - .492 - .509 
-.451 

.la 

.141 

.lo5 

. l l O  

.111 

.113 

.lll 

.136 

.147 

.141 
-120 
.130 
.176 
.194 
.154 
.179 

.279 

.476 

.197 

.166 

.o98 

.187 

.122 

.151 

.119 

.o85 

.136 

.119 

.O65 

.o34 

.o67 

.216 

- .887 - .805 - .574 - .629 - .787 - .710 - .658 
-1 .o08 
-1 .O39 - .781 - .698 - .899 
-1 -201 
-1.268 
-1.0% 
-1 .o97 

Location 10 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.216 .138 
- 3 2 2  ,156 
- 3 4 7  -144 
-.326 .157 
-.205 .123 
-.157 -110 
-.o93 .o90 
-.om .o82 
-.O25 .o90 

.o04 .o85 

.o07 .o90 
-.o07 .o85 
-.O24 .o83 
-.o80 .o83 
-.lo1 .o90 
-.135 .114 

.212 

.294 

.o82 

.279 - 

.228 

.w 

.258 
-169 
.479 
.405 
.388 
.353 
.274 
.276 
-218 
.231 

- -816 - .a79 - .%5 
-1.066 - .764 - .805 - .480 
-.u#) - .325 - .387 - -388 - .a16 - .uH - -380 - .719 - A76 

Location 12 

.O -.O28 .O74 .277 -.326 
22.5 -.o64 .o73 245 -343 
45.0 -.114 .O76 .130 -.457 
67.5 -.150 .O86 .132 -.SO9 
90.0 -.2O6 .lo1 .130 -.586 

112.5 -.295 .120 .O85 -.ô56 
135.0 - 3 5  .142 -120 -.875 
157.5 -.325 .154 .219 -1.013 
180.0 -.202 .147 . u 5  - . E 2  
202.5 -.lo1 .119 .337 -.675 
225.0 -.O39 .lo4 ,371 -.642 
247.5 -.O07 .o86 -320 - 3 7 1  
270.0 .O13 .O79 .305 -.274 
292.5 ,027 .o83 .414 -.276 
315.0 .O33 .O86 .402 -.a 
337.5 .O13 .O79  .3% -.248 
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Cermak Peterku Petersen, Inc. c-43 

PRESSURE COEFFICIENTS 

API - Float ing Roof 

Configuration C - lank C - 100' D ia  x 48' T a l l  
Data Set 19 - 1.00 Roof Height Rat io 

Location 13 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292 - 5 
315.0 
337.5 

. O U  

.o03 - .O31 - .O77 
-.lo4 
-.168 
-.255 - .328 - .405 - .328 
-.193 
-.1M - .O76 
-.O52 
-.O16 

.O27 

.o85 
-083 . O 7 9  
.O79 . O 9 0  
.122 
-150 
.147 
I166 
.162 
-147 
.lu 
.O95 . o86 . O 8 0  
.O82 

.380 

.314 

.231 

.o3 

.297 

.221 
,261 
-270 
-274 
.270 
-374 
-356 
.242 
-243 
.302 
-365 

- .248 - -331 
- -380 
- .399 - .544 - .765 - .992 - -980 - -977 

-1 .o66 - -830 
- -728 - -614 - -417 
- -302 - -265 

Location 15 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315 .O 
337.5 

-.lo4 - .O77 
-.O15 

.o21 

.O27 . O30 - .o12 - .o52 
-.lo5 
-.148 - . u 1  - -326 
- -335 - -331 
-.239 -. 156 

.lo1 . o86 . o80 

.o86 

.on 

.O87 . o86 

.O80 . o99 
-119 
.142 
-154 
.141 
-165 
.151 
-123 

.248 -.627 

.231 -.430 
-347 -.329 
.366 -.283 
-280 -.248 
-391 -.289 
-313 -.331 
-270 -.558 
.360 -.497 
.I85 -.761 
.288 -.780 
.203 -.964 
.O49 -.970 
-243 -1.112 
.369 -.907 
.316 -.780 

Location 17 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.o99 
-.110 
-.O76 
-.o65 
-.o46 - .O30 
-.o01 - -004 - .o01 - .O03 
-.o12 
- .O24 
-.O28 - .o43 
- .o62 - .O74 

.lU 
-136 
.119 
I108 
.lo1 
.lo4 
.lo7 
-095 
.lo7 
-101 
-098 . o99 . o99 
-116 
.117 
-129 

.387 

.270 

.405 

.271 

.337 
-365 
.391 
-345 
.386 
.451 
-381 
-310 
.313 
-388 
-343 
.356 

- .624 
- .724 - .540 - .526 - .455 - -488 - .356 
- -483 - .368 - -381 - .347 
- .466 - -396 - -761 
- -635 
- -676 

CPP Project 924869 

Azimuth Cpleen Cprns Cpmin Cpnax 
(des) (-) (-) (-1 (-) 

Location 14 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 

292.5 
315.0 
337.5 

270.0 

- .o22 
.o01 
.O25 
.O15 

-.O18 - -062 - .a96 
-.160 - -243 - .328 - -345 - .317 
-.211 
-. 171 
-.o93 
-.o64 

.o80 
-085 
.o85 
-087 
.o74 
.o80 
-098 
.128 
-150 
,159 
.156 
.150 
-141 
-142 
.o89 
. o77 

.248 

.363 

.380 
-316 
,280 
.205 
2 6 1  
-236 
.222 
.185 
-135 
.254 
.565 
-383 
-252 
-216 

- .313 
- .331 
-.ao 
-.Mo 
-.ao - .391 - .645 - .896 - .993 
- -964 

-1 .O51 
- .897 - .808 
-.817 - -437 
- .3a3 

Location 16 

.o -.227 .141 -197 -.891 
22.5 -.160 .128 .396 -.777 
45.0 -.o92 .o92 -181 -.461 
67.5 -.o61 .o79 -249 - 3 3 2  
90.0 -.O16 -082 -297 -.429 

112.5 .O30 .o85 -340 -.271 
135.0 .O37 -082 -297 -348 
157.5 .O18 .o83 -372 -.338 
180.0 -.o21 -080 .291 -.377 
202.5 -.o62 .o85 .288 -Ao6 
225 .O -.lo8 -105 -237 -.627 
247.5 -.160 .122 -219 -.710 
270.0 -.251 -154 .403 -.872 
292.5 - 3 0  .171 .156 -1.094 
315.0 -.396 .160 -202 -1.042 
337.5 -.338 -165 .150 -1.013 

Location 18 

.o -.O56 .125 ,387 -.657 
22.5 -.O89 -133 -387 -.740 
45.0 -.lo2 .129 .3o4 -.641 
67.5 -.o89 -128 .442 -.713 
90.0 -.on .111 -270 -.606 

112.5 -.o79 -110 -279 -.488 
135.0 -.O46 .lo5 .356 -.391 
157.5 -.o42 -101 -362 -.397 
180.0 -.O33 -105 .403 - 3 6  
202.5 -.O16 -101 -363 -.415 
225. O -.OW .lo7 .363 - 3 8 1  
247.5 -.o06 .o99 .414 -.310 
270.0 .o06 .IO1 -363 -.329 
292.5 -.O18 -108 -424 -.406 
315.0 -.O24 .lo4 .531 -.497 
337.5 -.o22 .111 -372 -.525 
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Ce& Peterka Petersen, Inc. C-44 CPP Project 92-0869 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration C - lank C - 100' Dia x 48' Tal l  
Data Set 19 - 1.00 Roof Height Ratio 

Location 19 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

. O 0 3  - .O03 - .o36 - .o68 
-.lo5 
-.128 
-.lo5 
-.lo7 - .o89 - .o59 - .o49 - .O28 
-.ow 
.O03 
.o10 
.O16 

.114 

.122 

.122 

.128 

.119 

.123 

.114 

.lo2 

.lo2 

.o98 

.o% 

.o95 

.O92 

.113 

.lo1 

.113 

.u17 

.421 

.489 

.323 

.270 
-313 
.249 
-259 
-298 
-363 
.415 
.344 
2 9 7  
.477 
.360 
I474 

- .421 - .403 - -606 
-.612 - .673 - -695 - .569 - .483 - A55 - .537 - .467 - .414 
-.297 - .4w 
-.411 - -423 

Location 21 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .o01 - .O27 - .o43 - .o61 - .o62 - . w 7  - .o89 
-.lo7 
-.117 - .o90 - .O56 
-.O33 - .o09 
-.o12 
- . O 0 4  . o04 

.o% 

.o95 

.o92 

.o95 

.o93 

.lo2 

.114 

.119 

.129 

.129 

.125 

.119 
-105 
.lo7 
.o90 
.o93 

.371 
354  
-337 
-273 
.320 
.277 
.359 
.314 
.371 
3 1 3  
-436 
.470 
-348 
.464 
-345 
.375 

- .302 - 3 7 1  - -388 - 374  - .437 - .469 
-.592 - .593 
-.635 - A61 
-.506 - .452 
-383 
-.429 - -328 - 393  

Location 23 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135. O 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .o39 - .O28 - .o12 - .o06 . o00 - .O03 - .O03 - .O24 - .o47 - .o65 - .o64 
-.lo5 
-.lo8 
-.111 - .o82 - .o47 

.lo7 

.lo4 

.o98 

.o98 

.lo2 

.lo5 
-111 
.lo2 
-122 
.120 
.119 
.128 
.128 
.142 
-125 
.119 

.420 

.319 

.405 
,374 
.354 
3 3 1  
.480 
.328 
-421 
-3% 
.415 
.279 
-366 
.320 
3 4 5  
.426 

- .555 
- .437 - -405 - .374 - 3 7  - .365 - .u5 - .431 - .5% - .569 - .# 
-.661 - .698 
-.854 
-.655 - .562 

Location 20 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315. O 
337.5 

-.o34 
-.Ml 
- .O79 
-.o99 
-.110 
- .U5 
-.120 - .o93 - .o58 - .o01 

.O31 . O33 . O 2 7  

.O24 

.o07 
-.o10 

.o89 

.o92 

.o87 

.o93 

.o98 

. l l O  

.123 

.119 

.135 

.135 

.126 

.114 
-102 
.lo1 
.o93 
.o93 

.302 

.254 

.320 

.273 

.219 

.191 

.394 

.279 

.458 

.608 

.540 

.so4 

.399 

.446 

.431 
,359 

- .320 - .371 - .489 - .476 - .522 - .520 - .# - .523 - .618 - .434 - .384 - 3 5  - .316 - .338 - .328 - .359 

Location 22 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.o01 - .O06 - .O07 
* .O13 - .O15 - .O09 - .O53 - .O70 - .o96 - .O98 
-.lo0 - .o87 - .o64 - .O55 - .O36 
-.OU 

.o98 .286 

.o99 .u17 

.o95 3 3 7  

.o93 -323 

.w2 .u17 

.o99 3 1  

.lo7 .430 

.lo7 .366 

.126 .335 

.126 .434 

.133 .418 

.128 3 5  

.116 .3w 

.116 .446 

.lo2 .# 

.lo1 .409 

-.un - .405 - .439 - .340 - 3 3 7  - .3w - .574 - .540 - .618 - .731 - .679 - .678 - .681 - .446 - .414 - .427 

Location 24 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 ' 

270.0 
292.5 
315.0 
337.5 

- .o82 - .o65 - -040 - .O28 - .O18 
-.o03 
.O15 . O 0 4  - .O13 - .O25 - .O37 - .o61 - .O71 

-.111 
-.110 - .o98 

.la 

.120 

.lo7 

.lo8 
-098 
-101 
.lo4 
.lo4 
.lo8 
.lo5 
.113 
.117 
.lu) 
.132 
.135 
.129 

-403 
.387 
.371 
-374 
-387 
.331 
.391 
.431 
.437 
.414 
.363 
365 
.366 
-320 
3 2  
.357 

- .638 - -639 - -437 - .424 - -387 - -365 - .480 - 345 - .473 - .466 - .431 - .540 
-.516 
-.712 - . E 9  - .851 
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A P I  P U B L * 2 5 5 8  93 m 0732290 0514020 919 m 

Cennuk Peterka Petersen, Inc. c45 

PRESSURE COEFFICIENTS 

API - F l o a t i n g  Roof 

Configuration C - Tank C - 100' Dia x 48' Tall  
Data Set 19 - 1-00 Roof Height Ratio 

Azimuth Cpnean Cprins Cpmin Cpnax 
(des) (-1 . (-) (-1 (-1 

Location 25 

.O -.O27 .117 .337 -.688 
22.5 -.O31 .117 -421 -.387 
45.0 -.O30 . l i1 -371 -.437 
67.5 -.O24 .111 .440 -.374 
90.0 -.O27 .lo2 .354 -.439 

112.5 -.O13 . l l O  -400 -.434 
135.0 -.O22 .lo7 .480 -.409 
157.5 -.O24 .lo4 .431 -.483 
180.0 -.O24 -108 -473 -.403 
202.5 -.O16 .lo7 .414 -.NO 
225.0 - . O 0 6  -113 -501 -.431 
247.5 -.O16 .113 .434 -.452 
270.0 -.O19 .lo5 -449 -.583 
292.5 -.o34 .122 .480 -.534 
315.0 -.O25 .110 -380 - . u 9  
337.5 -.O37 -111 .426 -.562 

Location 27 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .O13 - .O37 
- ,062 - .O71 
- .o68 - .o61 - .o43 
-.o47 
-.o49 - .O30 
-.O13 . O00 
.O13 . O01 

-.o01 . O 0 4  

-111 
.lo8 
.lo2 
.lo4 
.lo1 
.lo8 
.111 
.lll 
.119 
.120 
.123 
.120 
-114 
.117 
-108 
.lo5 

-368 
.470 
-371 
-304 
.337 
-331 
.302 
-414 
-368 
.397 
-535 
.414 
479 
.442 
.429 
.388 

- .436 - .403 - -421 - .439 
- -455 
- .469 - .480 
-.517 - -507 - .605 - -501 - -431 
- .412 - -424 - 3 3  - -372 

CPP Project 92-0869 

Location 26 

.O .O28 -128 .586 -.469 
22.5 .O24 .133 .a6 -.537 
45.0 ,009 -125 -522 - .4R 
67.5 -.O28 -120 .457 -.558 
90.0 -.o47 .lo7 -320 -.437 

112.5 -.o65 .113 -383 -.so4 
135.0 -.O71 -113 .320 -.534 
157.5 -.o77 .lo1 .242 -.U6 
180.0 -.o67 .lo8 -332 -.455 
202.5 -.o47 .lo4 -294 -.483 
225. O -.O31 -104 .415 -.38û 
247.5 -.O12 .lo7 -448 -.MO 
270. O .O09 .lo8 .512 - 3 7  
292.5 .O12 .113 .494 -.442 
315.0 .O13 .111 -480 -.412 
337.5 .O30 -117 .558 -.423 

Location 28 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270. O 
292.5 
315.0 
337.5 

- .O18 - .O15 - .O22 - .o22 - .O24 - .o15 - .O16 - .o22 - .O28 
-.O24 
-.O27 
-.O22 
-.O31 
- .O30 - .O28 - .O24 

-114 
-113 
.lo7 
.lo5 
.IO1 
-110 
.111 
-107 
.114 
.114 
-117 
-120 
-110 
. 1 u  
-114 
-113 

.386 
-486 
-403 
-457 
.337 
.434 
.409 
.431 
-332 
.397 
.467 
.483 
.412 
-494 
.Mo 
-457 

- .586 - .403 
- 3 7  - -406 
- .421 - .434 
- .409 - .431 - .525 - .535 
- .467 - .448 - .560 - .424 - .429 - ,489 
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A P I  PUBLL2558 93 = 0732290 0 5 1 4 0 2 L  855 

Cennuk Peterku Petersen, Inc. C-46 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' Tal l  
Data Set 20 - 0.90 Roof Height Ratio 

Location 1 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.285 
-.297 
-.292 - .302 
-.153 
-.O15 

.O58 

.lo7 

.153 

.130 

.o68 - .o04 
-.129 - .254 - -297 - .298 

.lo4 

.111 

.116 

.169 

.175 

.145 

.142 

.130 

.142 

.132 

.136 

.133 

.156 

.I59 
-128 
.lo5 

.141 

.o53 

.o87 

.359 
I538 
.611 
.645 
.601 
,758 
-786 
.624 
.469 
.418 
.437 
.175 
-142 

- .844 - .9A - .853 
-1.059 - .919 - .595 - so6 - .377 - .380 - .279 - .399 - .676 
-.988 

-1.014 - .979 - .746 

Location 3 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .135 - .271 - .291 - .283 
- .270 - .265 - .270 - . a 7  - .169 - .o33 
.o86 
.132 
.133 
.lM 
.o64 - .O13 

-166 
.la 
.120 
-119 
.o98 
.lo1 
.116 
-129 
.133 
.129 
.136 
-142 
.139 
.141 
-139 
.14a 

-492 
.3% 
.2O9 
.O53 
.O34 
-193 
.139 
-154 
.307 
-506 
.796 
.?46 
.719 
.821 
-698 
.586 

- -738 - .973 
-.783 - .m 
-.624 
-.698 - .767 - -823 
-.704 
-.A3 
-.503 
-.a 
-.268 
-.262 - .Mb - .675 

Location 5 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

.150 
-142 
.o83 - .O36 

-.142 - .252 - .276 
-.258 - .304 
-.280 
-.277 - .259 -. 105 

.O37 
-095 
.157 

.157 
-151 
.141 
.150 
-157 
.150 
.117 
.o96 
.lo1 
.lo2 
.125 
.160 
.la 
-154 
,153 
-156 

1.077 -.2A 
-753 -.350 
.746 -.424 
.560 -.666 
-593 -.m 
.a1 -1.059 
.120 -.973 
-085 -.621 
.O53 -.655 
,136 -.669 
.lo2 -.768 
.254 -1.165 
.523 -.899 
-700 -.734 
.810 -.!i40 
-959 -.326 

CPP Project 92-0869 

~~ 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- -277 
-.a 
-286 - .u)Q - .285 - .273 
-.l33 - .o37 
.o68 
.129 
.I42 
.lo? . O73 - .O15 

-.145 - -292 

.117 .lo5 

.lo7 .lu 

.lo4 .122 

.lo8 . O71 

.119 .o87 

.163 .437 

.165 .558 

.147 .601 

.141 .687 
-129 .716 
.141 .728 
.129 .642 
.139 .670 
.144 .489 
-182 .611 
.172 .461 

-1.020 - .68s - .644 - ,666 - .971 
-1.206 - .976 - .601 - -560 - .262 
-243  
-.295 
-.418 - .804 - .%l 

-1.278 

Location 4 

.o 
22.5 
45.0 

. 67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

.O71 

.o00 
-.116 - -205 - .254 - .274 - .262 - .271 - .291 - .262 
-.lo7 

.o52 

.119 

.151 
-135 
.122 

~~ 

.116 .580 

.123 .486 

.lo7 -261 

.113 .252 

.lo4 .o87 

.lo1 . O70 

.o99 .lo5 

.lo1 .o68 
,129 .181 
.166 ,314 
.181 SO3 
.1M .642 
.159 .905 
.150 .no 
-145 .768 
.130 -746 

-.282 - .469 
-.558 -.m - -642 
-.611 - -645 - .669 - .m 

-1.309 
-1 .o22 - .798 - .368 - -227 - .332 - -319 

Location 6 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

.o85 

.128 

. I 6 8  

.147 

.o92 - .o01 -. 142 - 2 6 2  - .292 - .273 - -279 - .249 - .276 - -264 -. 125 

.O16 

.148 
-153 
.159 
.1M 
-150 
.150 
.163 
.lu 
.125 
.lo1 
.o99 
.o99 
.114 
.165 
.179 
.162 

-684 
.807 
.866 
.893 .m 
.854 
.563 
3 3 5  
.159 
.O52 
.1M 
.153 
.O98 
.512 
.506 
.669 

- -581 - .298 - .289 - -368 - .509 - .547 - -922 - .890 - .867 - .633 - .614 - .642 - ,996 
-1.023 
-1.198 - .617 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,-`-`,,`,,`,`,,`---



A P I  PUBLs2558 93 m 0732290 0514022 791 m 

Cennak Peterka Petersen, Inc. (2-47 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration C - Tank C - loo1 Dia x 48l Tall 
Data Set 20 - 0.90 Roof Height Ratio 

Location 7 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .130 - .O13 . O 7 9  
.135 
.135 
.113 . o79 

- . O 0 4  -. 142 - -254 
-.295 
-.268 - .252 
-.270 
-.270 
-.255 

-168 
.159 
.145 
.150 
.142 
,142 
.136 
-139 
.179 
.153 
.120 
.lo2 
.o99 
-101 
.122 
.160 

.4% 

.753 

.679 

.998 

.695 

.906 

.666 
-605 
.531 
.291 
.I20 
.203 
.O65 . o68 
.lo1 
-291 - 

- .872 - -544 - .356 - .298 - .305 - .393 - .409 - -722 
- .814 - .857 
- .870 - .827 - .621 - -716 - .945 

-1 -062 

Location 9 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.292 .lo8 
-.302 .116 
-.297 -120 
-.274 ,151 
-.142 .153 
-.O34 ,141 

.O31 -139 

.O64 .126 

.lo4 -136 

.o87 -129 

.o42 .133 
-.O07 -132 
-.116 -139 
-.246 .145 
-.291 -128 
-.294 .lo8 

-068 - 
.122 
-085 
A17 
-455 
-644 
-626 
.534 
-721 
-647 
.525 
.553 
-388 
.271 
.lo1 
.171 

.1 .o01 - .817 - -857 - -885 
-.641 - -762 - -491 - .384 - .316 - -374 
- -440 - .603 - .m 
-.813 - -820 - .765 

Location 11 

.O -.111 .144 .442 -.577 
22.5 - 2 3 9  .160 -400 -.939 
45.0 -.294 .126 .151 -.991 
67.5 -.291 -125 -104 -.867 
90.0 -.280 .O99 .O85 -.641 

112.5 -.277 -104 . O 6 8  -.796 
135 .O -.283 .117 .o68 -.795 
157.5 -.249 -120 .166 -.718 
180.0 -.187 .i23 .246 -.685 
202.5 -.O44 .125 .647 -.560 
225.0 .O49 .128 .660 -.356 
247.5 -104 .133 .?38 -.353 
270.0 .O99 .129 .664 - 3 4 0  
292.5 .lo5 .133 .660 -.288 
315.0 .O59 .132 .618 -.317 
337.5 -.o03 .i48 -731 -.629 

CPP Project 92-0869 

Location 8 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .276 
-.279 
-.132 - .O16 

.o85 

.136 
-135 
.116 
.O71 

-.O19 -. 142 
-.248 - .262 - .259 
-.258 - .282 

.117 

.162 

.169 

.156 

.141 
-159 
.147 
.144 
.139 
.144 
-157 
.156 
-125 
.o93 
.o93 
.lo2 

.120 

.403 

.713 

.735 

.780 

.&!O 

.786 

.789 

.655 

.583 

.546 

.457 

.130 

.O52 

.O16 
,052 

- .786 
-1 .O69 - .916 - .648 - .4o8 - -495 - . u 9  - -319 
- .354 - -669 
- .784 

-1 .o99 - .833 - .632 - .608 
-.669 

~ 

Location 10 

.o -.286 .125 .169 -.764 
22.5 -.298 -113 .139 -.799 
45.0 -.292 .lo5 .135 -.639 
67.5 -.314 .113 .O52 -.816 
90.0 -297 .122 .O67 -.927 

112.5 -.254 -144 .474 -.881 
135.0 -.130 .147 .440 -.678 
157.5 -.O62 -145 .601 - . a 3  
180.0 .O34 .132 .544 -.421 
202.5 .O85 .126 .629 -.271 
225.0 .o98 .136 -744 -.304 
247.5 .O86 .126 .603 -.285 
270.0 .O59 .139 .550 -.405 
292.5 -.O18 .148 .559 -.644 
315.0 -.117 .159 .703 -.687 
337.5 -.257 .159 ,663 -.867 

~ ~~ 

Location 12 

.o .O53 .116 -474 -.374 
22.5 -.o06 ,122 .a -AO0 
45 .O -.lo8 .lo8 .268 -.520 
67.5 -.2o9 .113 .225 -.642 
90.0 -.270 -105 . lo1 -.707 

112.5 -.291 .lo2 .O50 -.694 
135.0 -.276 . O 9 9  .O16 -.609 
157.5 -.286 -104 .O16 -.667 
180.0 -.301 .129 .lo5 -1.020 
202.5 -.225 -148 .460 -.902 
225. O -.O98 -160 .457 -.813 
247.5 .O31 -154 .571 -.621 
270.0 .O82 -142 .681 -.308 
292.5 -105 .128 .626 -.322 
315.0 -110 -125 .719 -.301 
337.5 -101 .123 .560 -.221 
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API PUBL*2558 93 W 0732290 0534023 628 W 

C e d  Peterka Peîersen, Inc. C-48 

PRESSURE COEFFICIENTS 

APX - Floating Roof 

Configuration C - Tenk C - lûûl Dia x 48' Tall 
Data Set 20 - 0.90 Roof Height Ratio 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135. O 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

.o98 

.o92 
-042 - .o68 

-.148 - -246 - .a1 - .271 - .316 - . a 7  - .289 - .258 
-.113 . O 0 9  

.O52 

.o98 

Il33 
.132 
.130 
-141 
.150 
-151 
.122 
.lo5 . 
.110 
.117 
.136 
.157 
.151 
.142 
.135 
.141 

.807 

.615 

.614 

.562 
A26 
-377 
.154 
.o85 . O71 
.172 
.171 
.291 
I593 
.652 
-528 
.762 

- .344 - .387 - -546 - -598 - ,663 - -907 - .870 - .756 - .778 - .E3 - -853 
-1.042 - -807 - .722 - -580 
-.415 

Location 15 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.125 - .O27 
.o47 
.ow 
.o96 . o77 
.M5 
-.o07 -. 130 - .240 - .314 - .304 - .282 - .300 - 294 - .248 

.151 

.148 
-133 
.133 
.128 
.129 
.123 
.135 . ln 
.151 
-133 
.117 
.lo8 
.113 
-130 
.160 

.464 
-633 
.546 
.m 
.5% .nn 
.563 
.486 
.654 
.360 
-171 
.205 
.o65 
.O52 
.187 
-277 

- .807 - .599 
- A 3  - .264 - .289 - .394 
- A 3  - .605 - -796 - .907 - .939 
-1.077 - -692 
-.790 
-.869 
-.970 

Location 17 

.o 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- -265 - .277 - .ZM - -202 - .128 - .o67 - ,031 - .o12 
.O13 
.O13 - .O15 - .O53 
-.110 
-.199 - -237 - .268 

.136 

.144 

.136 

.I53 

.142 
-141 
.135 
.I29 
Il36 
.129 
.139 
,142 
.138 
.153 
-145 
.150 

I193 
.215 
.259 
-429 
.329 
-400 
-540 
.531 
.667 
.647 
.642 
.522 
.437 
.421 
I277 
.264 

- .768 - .824 - .692 
-.964 - .692 - .767 - .574 - -531 - .469 - .472 - .469 
- .558 - -623 
-.824 
-.764 
- .900 

CPP Project 92-0869 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

.O56 

.o80 
-116 
.o99 
.o59 - .O19 
-.U6 - .242 - .301 
-.289 - 291 - .289 - -313 - .261 
-.133 
-.O18 

.132 

.133 

.138 
,144 
.136 
.144 
.151 
.150 
.136 
.113 
.110 
.110 
.126 
.159 
.163 
-153 

Location 14 - 
,566 
.687 
.784 
.685 
.562 
.667 
.615 
,486 
.283 
-068 
.O58 
.120 
.o83 
.464 
.546 
-606 

- .652 - .387 - .359 - .351 - .442 - .531 - .870 - -890 - .937 - .719 
- -804 
- .906 
-.a08 
-.903 
-.641 

- ,813 

Location 16 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- -295 - .270 - -132 
- .O28 

.O52 

.o89 

.o89 . O 7 7  

.O50 - .O27 - .128 - .252 - .298 - -292 - .285 - -316 

.129 
Il62 
.151 
Il44 
.I22 
-141 
* 128 
.130 
.132 
.142 
.154 
.156 
.136 
.lo7 
.lo4 
.114 

.I20 
-387 
.409 
.580 
.510 
-667 
.a2 
.688 
.531 
.549 
.427 
.4% 
.o99 
.O18 
.O16 
.O18 

-1 .o48 - .%8 - .819 - .598 - .340 - -325 - .359 - .486 - .354 - .633 - .768 
-1.111 - .922 - ,722 - .749 - .744 

Location 18 

.o 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .2w - .249 - -268 - -274 
-.US 
-.WO 
-.125 - .o87 - .O16 
.O13 
.O24 
.o10 - .O18 - ,061 
-.119 
-.184 

.142 

.141 

.136 

.144 

.136 

.145 
-141 
.141 
.135 
.129 
.130 
-129 
.138 
.151 
.154 
.154 

.384 

.286 

.173 

.304 

.311 

.314 

.418 
A29 
.488 
.u9 
.520 
.679 
.488 
.474 
.556 
.a5 

- -134 - .a42 - ,848 - .821 - .866 - .836 - .a35 - .701 - .488 - .so6 - -383 - .558 - -472 - .649 - .746 - -741 
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A P I  PUBLt2558 93 0732290 0534024 564 H 

C e d  Peterka Petersen, Inc. c-49 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' Te l l  
Data Set 20 - 0.90 Roof Height Ratio 

Location 19 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .o95 
-.159 - .209 
- .243 - -258 
* .258 - .246 
-.199 - .142 - .O53 
-.O16 

.O07 

.O13 

.O18 
- .O06 - .o43 

.135 

.157 

.135 

.142 
-130 
.129 
.132 
.128 
.136 
-130 
.130 
.135 
.129 
-133 
.135 
.147 

.454 

.592 

.399 

.304 
-345 
.245 
-313 
.206 
.433 
-454 
.486 
-558 
-488 
-580 
.624 
.529 

- .559 - .913 
-.710 - .713 - -796 
- .767 - -783 
- .667 
- . a 2  - -593 - -556 
- .592 - .472 
-.421 
-.434 - .601 

Location 21 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

.O28 

.O07 - .O06 - .O74 
-.139 - .191 - .243 - .261 - .277 - .255 - -209 
-.156 
-.lo7 - .o49 
- .O15 

.O12 

-128 
-126 
-135 
-142 
-141 
.148 
-130 
.129 
-133 
.133 
.141 
.145 
.145 
.153 
.142 
-139 

.544 

.648 

.592 
* 504 
.454 
.387 
.472 
.240 
.291 
.246 
-242 
.469 
-503 
* 566 
-629 
-532 

- .439 
- .540 - .470 
-.so4 - .697 - .738 
- .821 
- -722 - .801 - .896 - -884 - .642 - .5&i 
- .531 - .523 - .461 

Location 23 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180. O 
202.5 
225. O 
247.5 
270. O 
292.5 
315.0 
337.5 

-.111 
-.O58 
-.O25 

.O09 - .O03 

.o01 
- . O 2 5  - .O74 -. 145 
-.182 
-.227 - .267 
- -259 - -289 - .u7 
-.175 

.145 

.151 

.138 

.141 

.133 
-139 
.139 
.128 
.157 
.141 
.144 
-141 
.130 
-141 
.150 
.154 

-541 
.501 
.520 
.592 
.a 
-5% 
.454 
.464 
.544 
.316 
.366 
-298 
.208 
-212 
-331 
.332 

- -629 
- -627 - .589 
- -483 - .538 - -630 - -559 
- -568 - -762 
-.701 - -681 
- .i52 - .795 
- .882 
- .820 
- .856 

CPP Project 92-0869 

Azimuth Cpnean C p m  Cpnin Cpnax 
(-1 (-1 (-1 (-1 

Location 20 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .O06  .126 
-.o47 -125 
-.lo8 .128 
-.1% .126 
-.240 .128 
-.259 -133 
-262 .120 
- .a7 -117 
-.227 .141 
-.153 -136 
- . O 7 7  .145 
-.O36 -142 

.O09  .133 

.O28 -135 

.O19 .125 

.O16 .130 

.457 

.467 

.a 

.288 
297 
.246 
.139 
.3% 
.455 
.580 
.537 
-538 
-569 
-707 
-541 
-515 

- .439 - -449 
- .575 
-.737 - .749 

-1.056 - .m - -688 - .728 
-.?03 - -589 - .678 - .452 
-.460 - .SO7 
- .497 

Location 22 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .O16 
.o21 
.O15 
.O07 

- .O28 - .O74 
-.120 
-.171 
-.257 - .261 
-.265 - -265 - -206 
-.182 
-.111 - .o61 

-132 -439 
,135 . n 7  
- 1  28 -540 
.129 .666 
-132 -454 
-138 .439 
-136 -402 
-142 .3% 
-147 -273 
.133 .421 
.132 . E 9  
-136 -2% 
.138 .301 
.145 .371 
.148 SU 
-142 .479 

- -439 - .414 - .366 - .449 - .436 - -667 - .647 - .792 - -893 - -738 - .796 - -885 
- .787 - -796 
- . E 2  - -550 

Location 24 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270. O 
292.5 
315.0 
337.5 

- .216 
-.182 
-.113 
- -062 
-.o10 

.o01 
-.o01 . O00 - .O18 
- .o49 
-.lu 
-.181 - .249 
- .286 
-.288 
-.264 

.147 .314 

.151 -430 
-148 .363 
-156 -556 
.142 .433 
-147 .718 
.139 .734 
.133 .482 
.141 -672 
.138 .491 
.150 .472 
.141 -455 
.136 .322 
.139 -212 
.141 .209 
.145 .420 

- .786 - -716 - -641 - .609 
-.538 
- -473 - .577 - .414 - A54 - .649 - .5% - -805 
- .i28 - .847 

-1 .o29 
- .856 
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API PUBLU2558 93 0332290 0514025 4 T 0  

.O -.171 .132 .340 -.629 
22.5 -.160 -144 .430 - . a 1  
45.0 -.lm ,136 .w -.624 
67.5 - .U0 .135 .483 -.716 
90.0 -.119 .141 .538 -.606 

112.5 -.113 .133 .402 -.%O 
135.0 -.o92 .I41 .420 -.577 
157.5 -.o65 .136 .430 - 3 4  
180.0 -.o65 .147 -526 -.672 
202.5 -.o47 .142 .5% -.526 
225.0 -.O74 .138 SO7 -.559 
247.5 -.O95 .148 -595 -.577 
270.0 -.120 .142 -457 -.644 
292.5 -.I38 .141 sa3 -.636 
315.0 -.160 .141 .6ó3 -.697 
337.5 -.165 .144 .366 -A56 

Location 27 

Cermak Peterka Petersen, I . .  C-50 CPP Project 924869 

.O -.lo4 . 
22.5 -.136 . 
45.0 -.141 . 
67.5 -.la2 . 
90.0 -.205 . 

112.5 -.169 . 
135.0 -.la4 . 
157.5 -.139 . 
180.0 -.129 . 
202.5 -.o79 . 
225. O -.O39 . 
247.5 -.O53 . 
270.0 -.o42 . 
292.5 -.u2 . 
315.0 -.o67 . 
337.5 -.O55 . 

LoCe 

PRESSURE COEFFICIENTS 

MI - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' Ta11 
Data Set 20 - 0.90 Roof Height Ratio 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

t 
- 

50 
48 
41 
47 
35 
33 
33 
25 
45 

30 
44 
45 
60 

ion 28 

-559 
.412 
.&o 
.a 
.277 
.380 
.280 
323 
.452 
.491 
.534 
.454 
.538 
.4a6 
.434 
.627 

- .682 - .682 - -617 - .859 - -694 - -673 - .682 - . n 1  - .7% - .5% - .466 
-.472 
-.437 
-.556 - .695 - . a 1  

.O 
22.5 
45 .o 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.o40 . 
-.o61 . 
-.O50 . 
-.lo8 . 
-.130 . 
-.138 . 
-.la4 . 
-.la . 
-.lm . 
-.175 . 
-.136 . 
-.138 . 
-.125 . 
-.O71 . 
-.o70 . 
-.o36 I 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 - 

38 
36 
41 
45 
41 
50 
36 
41 
42 
41 
44 
44 
44 
53 
51 
45 

.559 

.520 

.601 
SO1 
.451 
.483 
.454 
-340 
-362 
-332 
.44a 
2541 
.455 
.556 
.SUI 
-611 

- .489 
-.611 - -531 - .679 - .624 - .691 - .716 
-.a33 - -778 - .TI1 - .a27 
- .664 - -589 - .608 - .660 - .575 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.114 - .O76 
- .O55 - .O58 - .O71 - .o62 
-.o92 - .O74 
-.128 
- . 1 n  
-.151 
-.WO 
-.184 
- .U9 
-.160 
-.128 

.1 

.1 

.'I 

.1 

.1 

.1 

.1 

.l 

.i 

.1 

.1 

.1 

.1 

.'I 

.1 

.1 

3 
4 

3 

5 

i5 .5 
.5 

i6 .4 
i8 .4 
i9 .5 
ió .4 
i8 .4 
i6 .4 
i4 .5 
i0 .6 
11 .3 
i1 .5 
i8 .3 
I2 .5 
I1 .4 
17 .4 

5 
1 
6 
6 
7 

3 
U 
2 
11 
9 
7 
5 
9 
1 
1 

a 

- 

19 - . a o  
12 -.E3 
3 -.531 
I4 -372  
2 -.642 
13 -.657 
17 -A11 
KI -.526 
5 -.To6 
2 -.718 
6 -.To6 
7 -.m 
13 -.673 
G! -.747 
7 -.660 
8 -.611 

1 
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Cem& Peterka Petersen, Inc. 

Arinuth Cpmean Cprms Cpnin C p n a x  
(deg) (-1 (-1 (-) (-1 

Location 1 

.O -.176 .O89 .185 -.540 
22.5 -.157 .o86 -153 -.458 
45 .O -.172 .o96 .191 -.541 
67.5 -.193 .lo1 .187 -.544 
90.0 -.216 -120 .176 -.U 

112.5 -.185 .132 .325 -.599 
135.0 -.O43 .151 -663 -.611 
157.5 -126 .165 1.074 -.6u 
180.0 .162 .157 -887 -.279 
202.5 .o83 .i44 .740 -.498 
225.0 -.O56 .141 -555 -.900 
247.5 -.194 .126 .289 -.814 
270.0 -.215 -114 -173 -.609 
292.5 -.182 .lo2 .138 -.517 
315.0 -.191 .O93 .162 -.519 
337.5 -.194 .O89 -173 -.535 

C-5 1 

Azimuth Cpmean Cprms Cpnin Cpnax 
(deg) (-1 (-) (-1 (-) 

Location 2 

.O -.la .o93 -135 -.523 
22.5 -.173 .o90 .169 -.458 
45.0 -.185 .O83 .139 -.506 
67.5 -.169 .O79 .I36 -.460 
90.0 -.185 -095 .212 -.531 

112.5 -.i88 .lo4 .274 -.649 
135.0 -.2% -114 .209 -.a 
157.5 -.222 .126 .173 -.a32 
180.0 -.o49 -168 -713 -.a 
202.5 -105 .165 1.066 -.568 
225.0 .133 -136 .na - 3 4  
247.5 .O89 .145 .%7 -.374 
270.0 -.O39 -128 .540 -.592 
292.5 -.187 .129 .380 -.690 

-.255 .120 .lo7 -.752 315.0 
337.5 -.219 .o96 .O86 -.553 

PRESSURE COEFFICIENTS 

API - Floating Roo f  

Configuration C - Tank C - 100' Dia x 48' Tall 
Data Set 21 - 0.50 Roof Height Ratio 

CPP Project 92-0869 

Location 3 

.O -.209 .lo5 .119 -.590 
22.5 -.193 .O99 .119 -.474 
45.0 -.168 .O92 .157 -.454 
67.5 -.182 .o85 -102 -.512 
90.0 -.194 .O90 .142 -.602 

112.5 -.181 .O86 .120 * -.565 
135.0 -.181 .O89 .139 -.M 
157.5 -.206 .lo4 -259 -.658 
180.0 -.228 .lo5 .173 -.713 
202.5 -.212 .133 .240 -1.066 
225.0 -.O18 .173 .710 -.762 
247.5 .O89 .162 .i366 -.374 
270. O -116 .142 1.045 -.366 
292.5 .O93 .148 1.103 -.328 
315.0 -.O47 -150 .681 -.556 
337.5 -.202 .138 -380 -A81 

Location 4 
~~~ 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

- .O34 - -159 
- .209 - .205 - .200 
-.160 
-.172 
-.175 
-.188 
-.175 
-.219 
-.la4 
-.o12 

.136 

.130 . O 7 7  

.125 
-120 
.lo5 . o99 
-101 
-083 
.o87 . o83 
.o96 
.o90 
.113 
.135 
-163 
.181 
-145 
,129 

.507 

.305 

.O70 

.171 
-142 
.205 
.227 . O 8 6  
.122 
.lo4 
.156 
-458 
.767 
-913 
.913 
.M9 

- .423 - .645 - .629 
- .512 - .566 - .479 - -506 - .SO3 - -644 - -498 - .658 - .950 
- .609 - -500 - .286 - A15 

Location 5 Location 6 

-.O52 -150 .626 -.741 
22.5 .122 -156 1.041 -.264 22.5 .O74 -160 .925 -.380 
45.0 -.O28 -151 -614 -.512 45.0 .166 -157 1.023 -.255 
67.5 -.196 .120 .150 -.830 67.5 -102 .148 1.013 -.282 
90.0 -.221 .lo8 -208 -.603 90.0 -.O47 .157 -793 -.621 

112.5 -.172 -102 .249 -.500 112.5 -.176 -120 -267 -.682 
135 .O -.176 .O93 .153 -.526 135.0 - . u 3  .111 -205 -.749 
157.5 -.178 .o90 .151 -.506 157.5 -.203 -099 .135 -.540 
180.0 -.179 .o80 -119 -.457 180.0 -.178 .o87 -169 -.474 
202.5 -.la4 .o83 .117 -.503 202.5 -.168 .O83 .151 -.469 
225. O -.190 .o87 .169 -.M 225.0 -.171 .O80 .O85 -.455 
247.5 -.2O8 .o93 .148 -.512 247.5 -.179 .o89 .199 -.479 
270. O -.224 .lo6 -101 -.609 270.0 -.165 .O90  -135 -.474 
292.5 -.208 .123 .335 -.786 292.5 -.WO .O98 -168 -.569 
315.0 -.O33 .196 -991 -.644 315 .O -.240 .117 .156 -.695 
337.5 -080 .173 1.039 -.418 337.5 -.211 -125 .202 -.8R 

.o .148 -166 -873 -.280 .O 
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API PUBLW558 93 0732290 0511i027 273 

Cennak Peterh Petersen, Inc. C-52 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration C - Tank C - 1008 Dia x 4 8 8  l a l l  
Data Set 21 - 0.50 Roof Height Ratio 

Location 7 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .202 
-.199 
-.o49 
.o86 
I l66 
.o87 

-.o37 
-.zoo - .206 
-.113 -. 157 
-.157 -. 159 
-.190 
-.178 
-.WO 

-108 .181 
.126 .331 
.154 .887 
.165 .780 
-176 .%7 
.141 .783 
.147 .799 
.126 -337 
.111 .l# 
.o93 .133 
.o90 .135 
.o80 .132 
.o86 .lo1 
.o86 .151 . o98 .243 
.lo1 .117 

- .676 - A10 - .835 - .482 - .328 - .283 
-.510 - .876 - .694 
-.535 - .522 
- .446 - -474 - .485 - -556 - .519 

Location 9 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- . lW 
-.176 
-.1% 
-.212 
-.246 
-.222 
-.144 - . O30 
-.o01 - .o49 
-.142 - . u 7  - .u3 - .zoo 
-.203 - .2Q2 

.o90 

.o85 

.o95 

.o93 
-111 
.114 
.120 
.120 
.o98 
.lo7 
.119 
.116 
.lo7 
.o95 
.o90 
.o89 

.114 

.114 
-169 
.132 
.136 
.199 
.337 
.485 
.470 
.348 
.301 
-147 
.151 
.o83 
.156 
.o83 

-.555 - .476 
-.558 - .560 
-.m - .627 
- . 5 n  - .602 - .369 - A98 
-.701 - -672 
- .571 - -565 
-.soo - -515 

Location 11 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135 .O 
157.5 
180.0 
202.5 
225 .O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.227 - .202 
-.179 
-.193 - .2o8 -. 197 
-.199 - 2 2 2  - .24Q 
- . U 1  
-.lo5 - .O28  
-.o01 
-.o46 -. 133 
-.231 

.o99 

.o93 

.o89 

.o83 

.o89 

.o89 
-090 
.lo1 
.o98 
.114 
.122 
.lo4 . o98 
.lo7 
.128 
.119 

-228 
.o98 
.135 
.o99 
.120 
.o67 
-135 
.117 
.o85 
.169 
-348 
.442 
-470 
.448 
.414 
.o99 

- -587 - .492 - -455 
-.510 - -581 - .495 - .641 - .636 - .605 - .860 - .584 
-.Mo - .335 - .482 - -654 
-.747 

CPP Project 92-0869 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.162 
-.la - .222 - 225 - .O76 
.lo4 
.166 
.lll - .o42 

-.159 
-.l79 
-.169 
-.MO 
-.176 
-.160 -. 156 

.o82 .o99 -.429 

.o98 .16à -.513 

.111 .153 - . U 4  

.135 .199 -.913 

.168 .i59 -.673 

.162 .916 -.350 

. 1 n  1.020 - 3 4 0  
-145 .%l - 3 2 0  
.139 .ô13 -.559 
.114 .2ô5 -.670 
-114 .2M -.a 
.o98 .264 -.528 
.O89 .135 -.491 
.o87 .ZOO -.485 . O77 .lo4 -.452 . O80 .168 -.436 

Location 10 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

-.1% - .187 - .2o8 
-.188 - .2o6 - .202 - .26l - .243 
-.138 - .O27 
-.o01 - .o44 
-.117 - . u 7  - -273 - .225 

.o92 

.o90 

.olu 

.o80 

.o93 

.o99 
,108 
.114 
.122 
.114 
.o92 
.lo4 
.111 
.119 
.113 
.o95 

.147 
,246 
-135 
.o83 
2 3 9  
.264 
.119 
.150 
,285 
.!i49 
.418 
-458 
. a 5  
.199 
.o68 
.o83 

-.538 - .458 - .4A - .544 - .513 - .562 - .707 - .752 - .605 - .697 - .301 - .426 - .537 - .697 - .688 - .515 

Location 12 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.110 
-.194 - .231 - .215 - .212 
-.176 
-.la7 
-.190 - -200 
-.184 - .218 - .202 - .o92 
.ow 
.O15 - .O15 

. lo4 

.110 

.o99 

.o90 

.o98 

.o80 

.o89 

.o80 

.o93 

.o87 

.lo2 

.110 

.114 

.116 

.o95 

.o99 

.261 

.165 

.o50 

.165 
I120 
.132 
.236 
.o83 
.lo1 
.o67 
.lo1 
.147 
.403 
.482 
-516 
.415 

- -473 - .623 
-.a8 - .494 - .667 - .446 - -439 - .485 - . e 1  
-.531 - .601 - . n 7  - -537 
- .431 - .276 - .431 
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Cem& Peterka Petersen, Inc. c-53 CPP Project 92-0869 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration C - lank C - 100' Dia x 481 Tall 
Data Set 21 - 0.50 Roof Height Ratio 

Location 13 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

. O00 - .O30 
-.144 - .258 - .265 
-.206 - .212 
-.215 
-.215 
-.219 
-.221 
- .U6 - .259 
- .u4 
-.141 
- .O56 

.lo8 .498 

.113 -384 

.126 ,344 

.119 .151 
-110 .i22 
.o99 .185 
.o95 .lo2 
.o93 ,119 
.o82 .i20 
.o90 .o85 
* 093 .lo2 
.O96 .O16 
.lo8 I o68 
.113 .lo1 
-130 -649 
.lo7 .356 

- .332 - -534 - .584 - .77l - .697 - . a 5  - -617 - .614 - .515 
- .558 - .562 - .568 - -669 
- -658 - -580 
- .424 

Location 15 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .236 - .u7 
-.141 
-.o64 - .O13 
-.O70 
-.163 - .274 - .252 - -212 
-.197 - .193 
-.I90 - .222 - -215 
-.228 

.lo7 -116 

.119 .150 

.119 -274 

.111 .553 

.110 -436 

.lo4 .286 

.119 .222 

.123 .136 

.lo8 .154 

.o95 -068 

.O92 .o68 . o83 .o83 

.o90 * 102 

.O93 -101 
-105 -228 
.lo2 .lo2 

- -648 - -734 - -704 - .654 
- -348 
- .488 - . a 1  
-.851 - .737 - -608 
- .546 - -601 
-.515 - -592 - .862 - .695 

Location 17 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.245 
-.225 
-.246 - .254 
-.300 
-.270 - .2?6 
-.267 
- 2 3 3  - -254 
-.261 - -261 
- .271 - -261 - .261 
-.245 

-113 .237 
-108 .153 
-114 .157 
.111 .119 
.123 .lo7 
.123 .206 
.125 .lo5 
-123 -191 
.114 .138 
.120 -242 
.119 .lo4 
-117 .O85 
.117 .lo5 
-108 . o86 
.lo8 -126 
-110 -156 

- .627 
-.612 - .684 
- .676 - -854 - .737 - ,701 
-.712 - -691 - .673 
- .781 - -675 - .664 
- -657 - -627 - -605 

Location 14 

.o -.144 -117 .233 -.598 
22.5 -.o50 .lo8 .534 -.483 
45 .O -.O07 -102 .480 -.480 
67.5 -.o42 .lo2 .402 -.u16 
90.0 -.la .132 .261 -.73l 

112.5 -.236 -117 -236 -.740 
135.0 -.277 .lo7 .O52 -A87 
157.5 - .U3 .O98 .o85 -.647 
180.0 -.215 .O90 .154 -.599 
202.5 -.2OO .O87 .lo1 -.574 
225.0 -.202 .o83 .O50 -.528 
247.5 -.214 .O96 ,168 -.534 
270. O -.1% .ow .120 -.549 
292.5 -.222 .O98 .lo1 -.a 
315.0 -.280 -119 .O53 -.738 
337.5 -.255 .119 .o68 -.848 

Location 16 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.193 
-.199 - -257 - -257 
-.166 
- .O36 
- .O03 - .o43 
-.159 
- .227 
-.233 
-.209 
-.199 
-.214 
-.191 
-.187 

.o85 
* o98 
-110 
.119 
-133 
.lo8 
-1 07 
.lo7 
-125 
.110 
.lo8 
.O% 
.o89 
.o92 
.o82 
.o85 

.o83 

.133 

.154 
-151 
-313 
,387 
-497 
.409 
.240 
.135 
.136 
-150 
.o68 
-101 . O 7 0  
-136 

- .515 - -566 - .687 - -821 - .715 - -387 
- .343 - .5% 
- .821 
-.811 
-.715 
-.584 
-.531 - .592 
- .492 - .526 

Location 18 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- -233 
-.219 - .243 - .to9 
-.261 - .254 - .302 - -286 - -259 - -245 
- .227 
- -227 - .242 
- .280 - -319 - -271 

.110 .169 

.110 -255 
-105 . 1 u  
-099 .151 
.119 .214 
.117 .257 
-117 .o87 
-120 -122 
-125 .172 
.lu .156 
.114 .191 
-125 .151 
.126 .175 
-122 .lo4 
-125 .lo8 
-108 . lo4 

-.611 
- . M O  - .5% - -540 - .747 
- .651 - -771 
-.712 - .725 
- .829 - -678 - .675 - -857 
- .761 - -807 
- .709 
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A P I  PUBL*:2558 93 O732290 05l14029 O46 

Cermak Peterka Petersen, Inc. C-54 

PRESSURE COEFFICIENTS 

API - Floating Roof 

Configuration C - Tank C - lobi Dia x 68' Tall 
Data Set 21 - 0.50 R o o f  Height Ratio 

Location 19 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225 .o 
247.5 
270.0 
292.5 
315.0 
337.5 

-.268 - .252 
-.219 
-.214 - .255 - .236 - .246 - .271 - .243 
-.252 - ,230 
-.WO 
-.211 
-.271 
-.286 
- .304 

.114 .169 

.110 .o68 

.lo8 .211 

.lo5 .135 

.111 -142 

.111 -120 

.110 .157 

.113 .156 

.lo8 .138 

.122 -156 
-116 .1n 
.lo7 -169 
.116 -139 
.130 .138 
.129 .179 
.lu .o34 

- .661 
-.612 - .667 - .608 - .&i1 - .635 - .666 
- . n o  - .m - -707 - .642 - .606 - .629 - -743 - .n5 - -863 

Location 21 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

- .205 
-.208 - .274 
-.E7 - .271 - .234 - .257 - -230 
-.227 
-.211 
-.221 - .245 
-.E1 
-.2?9 
-.285 - 239 

~~ ~ 

.113 .202 
-114 .271 
.116 .O71 
.111 .153 
.120 .BO 
.lo4 .188 
.o99 .191 
-105 .122 
.lo1 .122 
-105 .138 
.o95 .lo4 
.111 .219 
.111 .o87 
.117 .o86 
.120 -107 
.110 .120 

- .707 
-.Ml - .722 

- .743 
-.599 
-.593 
-.6u - -626 - .602 - .a1 - ,644 - .648 - .762 - .ao4 - .6M 

- .a16 

Location 23 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225 .o 
247.5 
270.0 
292.5 
315.0 
337.5 

- .E9 
-.246 
-.264 - .a9 - .u1 - .24a - .270 - 297 - .291 - .257 - .234 - .222 
-.211 - .231 - .265 - .2n 

.122 

.125 

.135 

.126 

.120 
-125 
.122 
.117 
.lo7 
.lo8 
.lo5 
.lo8 
.lo5 
.117 
,123 

.iza 

-218 

-228 
.169 

.222 
I282 
.222 
-211 
.139 
.o87 
.120 
.U5 
.169 
.2o8 
,156 
.179 
.lu) 

- .756 
-.m 
-.719 
-.a 
-.810 - -687 
-.771 
-*746 
-.ao2 
-.638 
-.m - .608 
- .605 - .735 - .691 

-.sa9 

CPP Project 92-0869 

Location 20 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

- .205 - .197 
-.a - .a4 - .231 - .208 - .219 
-231 - -245 - .E5 - -271 - .270 - .270 - .u0 

-.206 
- .21a 

.113 

.lo7 

.loa 

.o99 

.o99 

.o% 

.o99 

.lo2 

.lo2 

.111 

.li1 

.117 

.120 

.110 

.116 

.113 

.151 

.153 

.lo5 

.119 

.123 

.o86 

.o87 
I lu) 
.lo4 
.120 
.122 
.135 
.139 
,139 
.304 
.344 

- .690 
-.611 - .635 
-.no - .602 - -531 - .645 - .623 - .660 - .687 - .691 - .a47 
-.735 - .642 - .661 - .652 

Location 22 

.O -.U7 .113 .las -.R4 
22.5 -.22a .i10 .322 -.678 
45.0 -.214 .111 .194 -sa1 
67.5 -.233 .114 .171 -.679 
90.0 -.264 .122 -212 -.a14 
112.5 -.261 .113 .o86 -.651 
135.0 -.267 .117 .o87 -.681 
157.5 -.268 .loa .o86 -.657 
180.0 -.u5 .o% .122 -.626 
202.5 -.219 .lo1 .lo4 -.618 
225. O -.215 .O98 -122 -.639 
247.5 -.212 .O98 .135 -.694 
270.0 -.t25 .lo5 .lo5 -.57a 
292.5 -.3m -111 .o70 -.m 
315.0 -.2n .120 .197 -.750 
337.5 -.277 -119 -068 -.m 

Location 24 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.215 - -224 - ,292 
-.2m 
- .262 - .240 - .259 - .251 - .283 - -273 - ,262 - .233 - ,202 
- .262 - .243 
- .22a 

.110 .185 
-114 .236 
.122 .141 
-119 .188 
.136 .Mit 
.12a .498 
.iza .280 
.123 -156 
,128 .lo5 
.i28 .138 
.114 -122 
-111 .169 
.lo8 .E9 
.110 .122 
.116 .162 
.lo8 .lo4 

- .6R - -624 
-.E3 - .684 - ,756 - .aa - .684 - .79a - .ao2 - .931 - .u2 - .608 - -571 - .587 - .682 
- .709 
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A P I  P U B L t 2 5 5 8  93 m 0732290 051i4030 ô68 m 

C e d  Peterka Petersen, Inc. c-55 

PRESSURE CMFFICIENTS 

API - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' Tall 
Data Set 21 - 0.50 Roof Height Ratio 

Location 25 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

- ,237 
- .243 - .240 - -265 
-.2m - .282 - -291 - .307 - -279 - .265 - -254 - .225 - -224 
-.292 - -273 
- .280 

-111 -218 
.110 .119 
.113 -193 
-111 I l36 
,119 .194 
-122 .120 
-125 .123 
.125 .lo4 
-116 .lu 
.123 .138 
-116 -139 
-110 .151 
.114 .122 
.117 .122 
-120 -179 
.113 .138 

- .655 
-.5w - -614 
- . a 2  - ,756 
- .721 - .a94 - .a33 - . a 1  - .R4 - .694 
- .709 - .641 
- ,725 - .718 
- .675 

Location 27 

.o -.243 .lu .219 -.690 
22.5 -.242 .122 .254 -.6% 
45.0 -.268 -117 .139 -.695 
67.5 -.255 .117 .187 -.697 
90.0 -.274 -128 .248 -.m 

112.5 -.251 -117 -205 -.648 
135.0 -.280 .113 .191 -.645 
157.5 -.257 .114 .156 -AO3 
180.0 -.257 .116 -086 -.658 
202.5 - .U7  .116 .172 -.617 
225. O -.243 .111 .2M -.672 
247.5 -.258 .122 .203 -.692 
270.0 -.245 .117 .225 - .U1 
292.5 -.268 .I22 .120 - . a 7  
315.0 -.310 .129 .l% -.925 
337.5 -.274 -119 -120 -.704 

CPP Project 92-0869 

Azimuth Cpnean Cprns Cpnin cplex 
(-1 (-1 (-1 (-) (-1 

Location 26 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

-.28â -126 -117 
-.274 .125 .153 
-.274 -128 -173 
-.276 -119 .171 
-.271 .117 -176 
- 2 3 9  .111 .136 
-.249 -114 .173 
-.246 .113 .120 
- . u 3  .111 .190 
-.221 .113 .222 
-.221 -113 .242 
-.245 -114 .119 
-.249 .I22 .173 
-.268 .116 .188 
-.298 -125 .142 
-.298 .129 .224 

- .740 
- . u 1  - .887 
- .765 - .670 - ,698 - ,661 
- -638 - .658 - -635 - .706 
- -709 
-.710 - .635 
-.730 
-.ir22 

Location 28 

.O -.246 -114 .151 -.724 
22.5 -.259 .113 .lo2 -.627 
45.0 -.239 -117 .173 -.644 
67.5 -.267 .120 .153 -.697 
90.0 -.286 -125 .212 -.m 

112.5 -.271 -123 .187 -.733 
135.0 -.283 -126 .lo1 -.767 
157.5 - . a 8  .122 .O86 -.741 
180.0 -.265 -114 -138 -.710 
202.5 -.248 .114 .o86 -.635 
225. O -.242 .113 .138 -.654 
247.5 - . u 7  .114 .185 -.624 
270.0 - . U 0  .113 .138 -.675 
292.5 -.274 .119 .138 -.703 
315.0 -.267 -122 -267 -.694 
337.5 -.271 -116 -138 -.654 
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A P I  PUBL*:2558 93 D 0732290 0514031 7 T 4  D 

APPENDIX D 

PRESSURE COEFFICIENT PLOTS AT MEASUREMENT LOCATIONS 
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0732290 0534032 630 D A P I  PUBLr2558 93 

Cermak Peterka Petersen, Znc. 

! i l  

1 3 

X 

- 0  2 

2 Ë 
3 -1 1 

p: 

D- I CPP Project 92-0869 

Configuration A - Tank A - 200' Dia x 48' Tall 

Data Set 5 - 1.00 Roof Height Ratio 

O 
O 180 360 

Wind Direction 

i 
-2t-.!' ' '  8 - 4  
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A P I  PUBL+2558 93 0732290 0514033 577 = 
Cer& Peterka Petersen, Inc. D-2 CPP Project 92-0869 

Configuration A - Tank A - 200' Dia s 48' Tall 

Data Set 5 - LOO Roof Height Ratio 

O 
O 180 360 

Wind Direction 
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A P I  PUBL*2558 93 H 

Cermak Peterka Petersen, Inc. 
12 I l - - l  ! I  i 

2 3 

x 
m 
EO 2 

5 B 
x C -2 1 

m 

j I 

l 
* ' ' i _ ' * . .  O 

O 180 360 
Wind Direction 

E 

0732290 0534034 403 
D-3 CPP Pro iect 92-0869 

Configuration A - Tank A - 200 Dia x 48' Tall 

Data Set 6 - 0.80 Roof Height Ratio 
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A P I  PUBL+2558 93 D 0732290 0514035 3 4 T  D 

t . . . . .  ! . . ! . . I  j 

2 3 
X 
(o 

3 0  2 

(o E 
? E -2 1 

e: o 

z 
o 

O 180 360 
Wind Direction 

D-4 CPP P 

Configuration A - Tank A - 2W Din x 48' Tell 

Data Set 6 - 0.80 Roof Height Ratio 
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API PUBLX2558 93 0732290 0534036 286 = 

2 3 

X 
5 
3 0  2 

9 Ë e: 
7 -2 1 

E 
e 

-4 O 
O 180 360 

Wind Direction 

D-5 CPP Project 92-0869 

Configuration A - Tank A - 200 Dia x 48' Tall 

Data Set 7 - 0.35 Roof Height Ratio 
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A P I  PUBLt2558 93 = O732290 0534037 332 

t I I I 1  

2 3 

o 
E O  2 

B el o 
E 4  G 1 
2 

-4 O 
O 180 360 

Wind Direction 

P 

Configuration A - Tank A - 200' Dia x 48' Tell 

Data Set 7 - 0.35 Roof Height Ratio 
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API PUBLX2558 93 m 0732290 0534038 059 
k :a ! 

6 
7 0  2 

9 E : -1 1 
p: 

E 
I 

O 
O 180 360 

Wind Direction 

- 2 1 . ' "  I ' I . ! - +  

D-7 CPP Fro ject 92-0869 

151 i 

Configuration B - Tank B - 48' Dia x 4 6  Tell 

Data Set 12 - 1.00 Roof Height Ratio 
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A P I  PUBL*255B 93 
k 

0732290 0534039 T95 

CPP 

I 
I .  1 .  1 

P 

Configuration B - Tank B - 4 8  Dia x 4 8  Tall 

Data Set 13 - 0.90 Roof Height Ratio 

I ! 

O 180 360 
Wind Direction 

- 2 l . . '  ' ! . . 1 1 . 1  O 
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m 0732290 05LLl040 707 m A P I  PUBLx2558 93 

a 

I : + - - - I  

6 
.. 
E O  2 

3 a 
r -1 1 

E 
œ 

C 

i 

CPP PI 

Configuration B - Tank B - 4 8  Dia x 48' Tall 

Data Set 14 - 0.75 Roof Keight Ratio 

I I 
O 

360 
-2 ' " " .  ' " . j  

O 180 
Wind Direction 
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A P I  PUBLW558 93 0732290 05LY041  bY3 
Cermuk Peterk :a ! Petersen, Inc. 

E œ 9) 

c: E -1 1 

i 

D-10 CPP 

\ 

' Project 92-0869 

Configuration C - Tank C - 100' Dia I 46' Tall 

Data Set 19 - 1.00 Roof Height Ratio 

I 
O 180 360 

Wind Direction 
-2 - - ! - d . .  O 
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A P I  PUBLr2558 73 m 
Cermak Peterka Petersen, Inc. 

Y I  I I I 

2 
C o O l F i Z k z a  

0732290 0534042 58T m 
D-Il CPP Project 92-0869 

Configuration C - Tank C - 100' Dia x 48' Tall 

Data Set 19 - 1.00 Roof Eeight Ratio 

, 
-2 - O 

O 180 360 
Wind Direction 
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A P I  PUBL*2558 93 0732290 0534043 41b 
Cermak Peterka Petersen, Inc. 

I1 I 

2 3 

z 
7 0  2 

o a 
E -2 1 

s 
p: o) 

o 

-4 O 
O 180 360 

Wind Direction 

D-12 CPP Proiect 92-0869 

Configuration C - Tank C - 100' Dia x 48' Tall 

Data Set 20 - 0.90 Roof Height Ratio 
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:a 

2 3 

2 

E a 
1 

D-13 CPP Pro 'ect 92-0869 

Configuration C - Tank C - 100' Dia x 48' Tall 

Data Set 20 - 0.90 Roof Height Ratio 

L !  I 
-4 . . ' O 

O 180 360 
Wind Direction 

- .  I 
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A P I  PUBLt2558 93 0732290 0514045 299 = 

2 3 

o 
T O  2 

B E 
z -2 1 

E 
s o, 

c 

-4 O 
O 180 360 

Wind Direction 

D-14 

Configuration C - Tank C - loo' Dia x 48' Tall 

Data Set 21 - 0.50 Roof Eeight Ratio 
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Configuration C - Tank C - 100 Dia x 48' Tall 

Data Set 21 - 0.50 Roof Height Ratio 

l i 
-4 ' O  

O 180 360 
Wind Direction 
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APPENDIX E 

PRESSURE COEFFICIENT CONTOURS BY WIND DIRECTION 
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CPP Project 92-0869 Cermak Peterka Petersen. Inc. E- 1 

WIND DIRECTION O WIND DIRECTION 22.5 

WIND DIRECTION 45 WIND DIRECTION 67.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 ft Diameter x 58 ft  Tall Tank 

Data Set 5 - 1.00 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-2 CPP Project 92-0869 

WIND DIRECTION 90 WIND DIRECTION 1 12.5 

WIND DIRECTION 135 WIND DIRECTION 157.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 ft Diameter x 58 ft Tail Tank 

Data Set 5 - 1.00 Roof Height Ratio 
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CPP Project 92-0869 Cermak Peterka Petersen, Inc. E-3 

WIND DIRECTION 180 WIND DIRECTION 202.5 

WIND DIRECTION 225 WIND DIRECTION 247.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 ft Diameter x 58 ft Taii Tank 

Data Set 5 - 1.00 Roof Height Ratio 
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Cer& Peterka Petersen, Inc. E-4 CPP Project 92-0869 

WIND DIRECTION 270 WIND DIRECTION 292.5 

WIND DIRECTION 315 WIND DIRECTION 337.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 ft Diameter x 58 ft Tall Tank 

Data Set 5 - 1.00 Roof Height Ratio 
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Cermak Peterka Petersen, Znc. E-5 CPP Project 92-0869 

WIND DIRECTION O 

WIND DIRECTION 45 

WIND DIRECTION 22.5 

WIND DIRECTION 67.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 ft Diameter x 58 ft  Tall Tank 

Data Set 6 - 0.80 Roof Height Ratio 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,-`-`,,`,,`,`,,`---



A P I  PUBL*2558 93 0732290 0534053 365 = 
Cermak Peterka Petersen, Inc. E-6 CPP Project 92-086 9 

WIND DIRECTION 90 WIND DIRECTION 1 12.5 

WIND DIRECTION 135 WIND DIRECTION 157.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 ft Diameter x 58 ft Tall Tank 

Data Set 6 - 0.80 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-7 CPP Project 92-0869 

... ..-.. .... 
..... .-.......... .... 
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WIND DIRECTION 180 

WIND DIRECTION 225 

WIND DIRECTION 202.5 

WIND DIRECTION 247.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 ft Diameter x 58 ft Tall Tank 

Data Set 6 - 0.80 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-8 CPP Project 92-0869 

WIND DIRECTION 270 WIND DIRECTION 292.5 

WIND DIRECTION 315 WIND DIRECTION 337.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 f t  Diameter x 58 ft Tail Tank 

Data Set 6 - 0.80 Roof Height Ratio 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,-`-`,,`,,`,`,,`---



A P I  PUBLW558 93 0732290 05L405b 074 

Cermak Peterka Petersen, Inc. E-9 CPP Project 92-0869 

.I." ._.... .." __._._. ". 

.__." ._.-.-._.._. -.- 

WIND DIRECTION O WIND DIRECTION 22.5 

WIND DIRECTION 45 WIND DIRECTION 67.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 ft Diameter x 58 ft Tail Tank 

Data Set 7 - 0.35 Roof Height Ratio 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



A P I  PUBL+2558 93 0732290 051i4057 T O O  M 
Cermak Peterka Petersen, ïnc. E-10 CPP Project 92-0869 

WIND DIRECTION 90 WIND DIRECTION 1 12.5 

WIND DIRECTION 135 WIND DIRECTION 157.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 ft Diameter x 58 ft Tall Tank 

Data Set 7 - 0.35 Roof Height Ratio 
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CPP Project 92-0869 Cermak Peterka Petersen, Inc. E-1 1 

WIND DIRECTION 180 

WIND DIRECTION 225 

WIND DIRECTION 202.5 

WIND DIRECTION 247.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 ft  Diameter x 58 ft Tall Tank 

Data Set 7 - 0.35 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-I2 CPP Project 92-0869 

WIND DIRECTION 270 WIND DIRECTION 292.5 

WIND DIRECTION 3 1 5  WIND DIRECTION 337.5 

Pressure Coefficient Contours by Wind Direction 
Configuration A 

200 ft Diameter x 58 ft Tail Tank 

Data Set 7 - 0.35 Roof Height Ratio 
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CPP Project 92-0869 Cermak Peterka Petersen, Inc. E-13 

WIND DIRECTION O 

WIND DIRECTION 45 

WIND DIRECTION 22.5 

WIND DIRECTION 67.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft Diameter x 48 ft Tall Tank 

Data Set 12 - 1.00 Roof Height Ratio 
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Cer& Peterka Petersen, ïnc. E-14 CPP Project 92-0869 

WIND DIRECTION 90 WIND DIRECTION 112.5 

WIND DIRECTION 1 3 5  WIND DIRECTION 157.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft Diameter x 48 ft  Tall Tank 

Data Set 12 - 1.00 Roof Height Ratio 
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CPP Project 92-0869 Cermak Peterka Petersen, Inc. E-15 

WIND DIRECTION 180 

WIND DIRECTION 225 

WIND DIRECTION 202.5 

WIND DIRECTION 247.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft Diameter x 48 ft Tail Tank 

Data Set 12 - 1.00 Roof Height Ratio 
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Cermaù Peterka Petersen, Inc. E-16 CPP Project 92-0869 

WIND DIRECTION 270 WIND DIRECTION 292.5 

WIND DIRECTION 315 WIND DIRECTION 337.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft Diameter x 48 ft Tail Tank 

Data Set 12 - 1.00 Roof Height Ratio 
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E-17 CPP Project 92-0869 Cermak Peterka Petersen, Inc. 

WIND DIRECTION O 

WIND DIRECTION 45 

WIND DIRECTION 22.5 

WIND DIRECTION 67.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft Diameter x 48 ft Tall Tank 

Data Set 13 - 0.90 Roof Height Ratio 
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CPP Project 92-0869 C e r d  Peterka Petersen, Inc. E- 18 

WIND DIRECTION 90 WIND DIRECTION 1 12.5 

WIND DIRECTION 135 WIND DIRECTION 157.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft Diameter x 48 ft Tall Tank 

Data Set 13 - 0.90 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E -  19 CPP Project 92-0869 

WIND DIRECTION 180 

WIND DIRECTION 225 

WIND DIRECTION 202.5 

WIND DIRECTION 247.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft Diameter x 48 ft Tall Tank 

Data Set 13 - 0.90 Roof Height Ratio 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



A P I  PUBLU2558 93 0732290 05140b7 î 5 T  W 

Cermak Peterka Petersen, Inc. E-20 CPP Project 92-0869 

WIND DIRECTION 270 WIND DIRECTION 292.5 

WIND DIRECTION 315 WIND DIRECTION 337.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft Diameter x 48 ft Tail Tank 

Data Set 13 - 0.90 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-21 CPP Project 92-0869 
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WIND DIRECTION O WIND DIRECTION 22.5 

WIND DIRECTION 45 WIND DIRECTION 67.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft  Diameter x 48 ft Tall Tank 

Data Set 14 - 0.75 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-22 CPP Project 92-0869 

WIND DIRECTION 90 

WIND DIRECTION 135 

WIND DIRECTION 1 12.5 

WIND DIRECTION 157.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft Diameter x 48 ft Tail Tank 

Data Set 14 - 0.75 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-23 CPP Project 92-0869 

WIND DIRECTION 180 WIND DIRECTION 202.5 

WIND DIRECTION 225 WIND DIRECTION 247.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft Diameter x 48 ft Tall Tank 

Data Set 14 - 0.75 Roof Height Ratio 
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Cer& Peterka Petersen, Znc. E-24 CPP Project 92-0869 

WIND DIRECTION 270 WIND DIRECTION 292.5 

WIND DIRECTION 315 WIND DIRECTION 337.5 

Pressure Coefficient Contours by Wind Direction 
Configuration B 

48 ft Diameter x 48 ft Tall Tank 

Data Set 14 - 0.75 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-25 CPP Project 92-0869 

WIND DIRECTION O 

WIND DIRECTION 45 

WIND DIRECTION 22.5 

WIND DIRECTION 67.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft Diameter x 48 ft Tall Tank 

Data Set 19 - 1.00 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-26 CPP Project 92-0869 

WIND DIRECTION 90 WIND DIRECTION 1 12.5 

WIND DIRECTION 135 WIND DIRECTION 157.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft Diameter x 48 ft Taii Tank 

Data Set 19 - 1.00 Roof Height Ratio 
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E-27 CPP Project 92-0869 Cermak Peterka Petersen, Inc. 

WIND DIRECTION 180 WIND DIRECTION 202.5 

WIND DIRECTION 225 WIND DIRECTION 247.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft Diameter x 48 ft Tall Tank 

Data Set 19 - 1.00 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-28 CPP Project 92-0869 

WIND DIRECTION 270 WIND DIRECTION 292.5 

WIND DIRECTION 3 1 5  WIND DIRECTION 337.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft Diameter x 48 ft Tail Tank 

Data Set i9 - 1.00 Roof Height Ratio 
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E-29 CPP Project 92-0869 Cermak Peterka Petersen, Inc. 

WIND DIRECTION O WIND DIRECTION 22.5 

WIND DIRECTION 45 WIND DIRECTION 67.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft Diameter x 48 ft Tall Tank 

Data Set 20 - 0.90 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-30 CPP Project 92-0869 

WIND DIRECTION 90 WIND DIRECTION 112.5 

WIND DIRECTION 135 WIND DIRECTION 157.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft Diameter x 48 ft  Tall Tank 

Data Set 20 - 0.90 Roof Height Ratio 
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CPP Project 92-0869 Cermak Peterka Petersen, Inc. E-31 

WIND DIRECTION 180 WIND DIRECTION 202.5 

WIND DIRECTION 225 WIND DIRECTION 247.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft Diameter x 48 ft Tall Tank 

Data Set 20 - 0.90 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-32 CPP Project 92-0869 

WIND DIRECTION 270 WIND DIRECTION 292.5 

WIND DIRECTION 315 WIND DIRECTION 337.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft  Diameter x 48 ft Tail Tank 

Data Set 20 - 0.90 Roof Height Ratio 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



A P I  PUBL*iC2558 9 3  0732290 O S L Y O B O  393 

CPP Project 92-0869 Cermak Peterka Petersen, h c .  E-33 

WIND DIRECTION O WIND DIRECTION 22.5 

WIND DIRECTION 45 WIND DIRECTION 67.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft Diameter x 48 ft Tail Tank 

Data Set 21 - 0.50 Roof Height Ratio 
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Cermak Peterka Petersen, ïnc. E-34 CPP Project 92-0869 

WIND DIRECTION 90 WIND DIRECTION 1 12.5 

WIND DIRECTION 1 3 5  WIND DIRECTION 157.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft  Diameter x 48 ft Tail Tank 

Data Set 21 - 0.50 Roof Height Ratio 
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Cermak Peterka Petersen, Inc. E-35 CPP Project 92-0869 

WIND DIRECTION 180 WIND DIRECTION 202.5 

WIND DIRECTION 225 WIND DIRECTION 247.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft Diameter x 48 ft Tail Tank 

Data Set 21 - 0.50 Roof Height Ratio 
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CPP Project 92-0869 Cermak Peterka Petersen. ïnc. E-36 

WIND DIRECTION 270 

WIND DIRECTION 315 

WIND DIRECTION 292.5 

WIND DIRECTION 337.5 

Pressure Coefficient Contours by Wind Direction 
Configuration C 

100 ft  Diameter x 48 ft Tall Tank 

Data Set 21 -0.50 Roof Height Ratio 
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APPENDIX F 

WIND DIRECTION PHOTOGRAPHS 
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Cem& Peterka Petersen, Inc. F- 1 CPP Project 92-0869 

Figure F-l. Photographs of 200 ft diameter tank in open-circuit boundary 
layer wind tunnel. CPPM 
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Cennak Peterka Petersen, Inc. F-2 CPP Project 92-0869 

Figure F-2. Photographs of 200 fe diameter tank at three roof heights with 
small flags indicating wind direction at each measurement 
location - a) R/H = 1.00; b) R/H = 0.80; and c) R/H = 0.35. 
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Cermuk Peterka Petersen, Inc. F-3 CPP Project 92-0869 

Figure F-3. Photographs of 100 ft diameter tank at three roof heights with 
small flags indicating wind direction at each measurement 
location - a) R/H = 1.00; b) FUH = 0.90; and c) R/H = 0.50. CPI 
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Cermak Peterka Petersen, Inc. F-4 CPP Project 92-0869 

Figure F-4. Photographs of 48 ft diameter tank at three roof heights with 
small flags indicating wind direction at each measurement 
location - a) R/H = 1.00; b) R/H = 0.90; and c) FUH = 0.75. 
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APPENDIX G 

TABLE OF NON-DIMENSIONAL AND EQUIVALENT WIND VELOCITIES 
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Cermak Peterka Petersen, Inc. G -  1 CPP Project 92-0869 

API - F loat ing Roof 

NON-DIMENSIONAL MEAN AND EFFECTIVE WIND VELOCITIES 

Configuration A - Tank A - 200' Dia x 48' T a l l  
Data Set 5 - 1.00 Roof Height Ra t io  

Atinwth Umean/Ua Urms/Ua Ue/Ua 
(deg) (XI (XI (XI 

Location 1 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 

88.7 
88.9 
75.2 
63.8 
53.2 
74.3 
65.1 
62.6 
64.6 
72.5 
81.9 
69.6 
59.3 
59.1 
73.8 

27.9 
25.9 
24.6 
22.7 
19.0 
20.2 
18.7 
18.8 
17.6 
17.7 
18.3 
19.9 
19.5 
22.7 
26.1 

157.9 
152.9 
136.6 
121 .o 
101 .o 
123.8 
111.1 
109.1 
107.6 
115.3 
125.6 
118.6 
108.2 
116.6 
139.5 

337.5 82.0 28.3 153.1 

Location 3 i .o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

65.3 
76.8 
81.7 
77.8 
68.1 
60.0 
61 .O 
68.7 
63.3 
64.2 
66.9 
80.6 
85.4 
71.6 
55.3 
58.9 

27.1 
28.7 
27.9 
28.3 
26.1 
22.4 
19.6 
21 .o 
17.4 
16.1 
16.8 
15.2 
19.1 
20.1 
20.0 
23.7 

134.3 
149.4 
151.6 
149.2 
134.3 
116.5 
109.9 
120.9 
105.8 
103.2 
107.5 
115.8 
130.8 
121 .o 
105.8 
119.1 

Location 2 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

71.8 
81 -8 
76.7 
68.0 
59.9 
62.7 
74.4 
70.3 
63.5 
63.6 
70.5 
78.0 
69.9 
59.2 
59.3 
66.1 

28.0 
27.5 
28.1 
25.1 
23.0 
20.9 
21 .o 
18.5 
17.9 
16.6 
16.0 
19.0 
20.3 
19.3 
22.4 
27.1 

142.7 
150.7 
147.6 
131.4 
118.3 
115.1 
125.9 
115.3 
107.5 
103.8 
108.7 
123.8 
120.1 
107.4 
116.0 
135.3 

Location 4 

.o 59.7 24.3 121.5 
22.5 69.3 27.1 138.1 
45.0 79.6 26.6 146.1 
67.5 85.4 25.7 149.0 
90.0 72.5 25.0 135.3 

112.5 69.8 23.9 129.7 
135.0 65.3 22.3 121.2 
157.5 59.7 20.3 110.6 
180.0 66.6 18.7 112.6 
202.5 65.2 17.2 107.1 
225. O 63.8 16.9 104.9 
247.5 67.6 16.5 107.3 
270. O 69.1 16.7 109.4 
292.5 70.5 21.7 124.3 
315.0 52.5 19.2 100.9 
337.5 49.7 21.3 104.3 

Location 6 Location 5 

.o 55.6 20.3 106.7 
22.5 62.3 22.1 117.8 
45.0 73.2 25.5 137.2 
67.5 81.6 26.0 146.4 
90.0 87.3 26.6 153.1 

112.5 83.0 25.1 145.1 
135.0 67.6 23.7 127.3 
157.5 60.1 22.4 116.7 
180.0 49.0 19.4 98.2 
202.5 52.2 18.1 97.6 
225. O 60.9 18.1 105.7 
247.5 66.4 17.2 108.2 
270.0 63.2 15.9 101.6 
292.5 72.4 15.7 109.6 
315.0 79.6 17.6 121.3 
337.5 69.1 20.0 118.4 

CPPM 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

60.3 
52.8 
57.1 
60.8 
70.7 
76.6 
71.7 
59.0 
41.2 
36.4 
47.1 
48.6 
60.3 
58.4 
70.9 
70.7 

19.1 
17.9 
21.6 
25.8 
28.1 
26.0 
26.1 
24.4 
18.1 
13.8 
15.2 
14.6 
16.8 
15.7 
15.9 
16.4 

107.9 
97.6 

111.7 
126.7 
142.1 
141 .9 
137.4 
121.2 
87.7 
71.3 
85.0 
84.6 

101.4 
96.7 

108.6 
110.0 
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CPP Project 92-0869 Cermak Peterka Petersen, Inc. G-2 
NON-DIMENSIONAL MEAN AND EFFECTIVE WIND VELOCITIES 

API - F l o a t i n g  Roof 

C o n f i g u r a t i o n  A - Tank A - 200' D i a  x 48l T a l l  
D a t a  Set 5 - 1-00 Roof H e i g h t  R a t i o  

L o c a t i o n  7 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

47.6 
40.3 
36.5 
44.8 
59.5 
73.9 
82.0 
68.9 
65.5 
56.3 
49.3 
61.6 
69.3 
59.4 
63.7 
58.1 

14.9 
14.3 
14.9 
20.2 
24.4 
25.1 
25.7 
28.1 
24.2 
21 -3 
16.8 
18.5 
17.2 
16.6 
16.3 
16.7 

~~ 

84.7 
76.5 
74.4 
96.7 

121.7 
136.7 
145.9 
140.5 
126.8 
110.3 
91.5 

107.3 
111.0 
100.2 
103.1 
99.1 

L o c a t i o n  9 

.o 65.0 17.2 106.8 
22.5 71.4 19.1 118.0 
45.0 78.9 19.4 125.6 
67.5 69.6 21.5 123.1 
90.0 62.9 20.6 114.4 

112.5 68.0 21.5 121.5 
135.0 76.9 24.7 138.5 
157.5 87.7 27.0 154.6 
180.0 85.3 28.7 157.2 
202.5 73.7 28.8 146.7 
225.0 67.6 26.1 133.8 
247.5 61 .2 21.6 115.7 
270.0 52.5 18.9 100.2 
292.5 73.6 20.1 122.7 
315.0 71.5 18.3 115.9 
337.5 68.3 18.5 113.6 

L o c a t i o n  11 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

83.1 
75.3 
67.5 
69.4 
81.9 
73.2 
58.5 
59.7 
69.0 
75.9 
85.9 
81.8 
75.1 
65.6 
61.6 
77.7 

19.3 
17.9 
18.3 
18.9 
18.8 
21.5 
19.6 
23.6 
27.9 
29.7 
31.3 
28.0 
25.8 
22.2 
19.7 
20.8 

129.2 
118.4 
112.3 
115.5 
126.8 
126.3 
107.4 
119.6 
140.1 
151.4 
164.9 
152.0 
139.8 
121.3 
110.7 
128.4 

L o c a t i o n  8 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

64.8 
54.1 
43.6 
49.5 
63.5 
71.5 
83.2 
88.0 
78.8 
66.7 
56.1 
56.2 
69.4 
74.0 
74.4 
62.6 

17.9 
18.8 
16.8 
22.1 
23.0 
24.8 
27.0 
26.6 
26.2 
23.7 
19.0 
19.1 
18.9 
19.3 
17.4 
16.8 

108.8 
101.4 
86.3 

106.2 
121.5 
133.9 
150.6 
153.7 
144.4 
126.2 
103.6 
104.1 
115.7 
120.9 
116.0 
103.6 

~~ ~ 

Location 10 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

75.1 
70.5 
66.8 
74.9 
74.0 
60.0 
62.8 
72.5 
82.6 
91.7 
89.5 
74.8 
65.2 
62.4 
74.2 
85.8 

16.9 
18.3 
18.4 
19.1 
21.7 
19.7 
23.2 
26.8 
29.1 
28.3 
28.3 
24.8 
23.9 
19.6 
22.2 
19.3 

115.3 
115.1 
111.7 
121.2 
127.6 
109.2 
121 .!i 
140.3 
155.7 
162.0 
159.8 
136.8 
125.6 
111.0 
129.1 
131.8 

L o c a t i o n  12 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315 .O 
337.5 

83.9 
85.2 
75.2 
70.4 
68.1 
74.9 
55.4 
53.5 
65.8 
74.1 
89.7 
95.8 
81 .5 
72.1 
62.8 
67.1 

21.4 
18.7 
16.7 
18.2 
19.0 
23.6 
21.7 
23.0 
24.4 
27.7 
29.8 
29.2 
26.4 
24.2 
21.7 
20.9 

135.9 
129.6 
115.1 
114.5 
114.7 
133.7 
110.7 
112.3 
127.5 
144.3 
164.2 
16ô.3 
147.3 
132.5 
117.2 
119.0 
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Cermak Peterka Petersen, Inc. G-3 CPP Project 92-0869 
NON-DIMENSIONAL MEAN AND EFFECTIVE UIND VELOCITIES 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' Tall 
Data Set 5 - 1.00 Roof Height Ratio 

Azimuth Umean/Ua Urms/Ua Ue/Ua 
îdeg) ( X )  (79 (XI 

Location 13 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 

61.3 
74.8 
81.1 
71.8 
68.1 
80.1 
86.9 
76.5 
64.2 
69.6 
79.3 
92.6 
94.3 
88.5 

21.4 
20.8 
19.8 
19.3 
17.9 
19.6 
20.7 
21.8 
20.0 
23.6 
24.8 
27.8 
26.2 
27.6 

115.0 
125.8 
128.7 
118.9 
111.9 
127.5 
136.5 
130.1 
113.8 
128.7 
141 .O 
161.4 
158.4 
156.9 

315.0 79.4 24.8 141 .O 
337.5 71.1 23.3 129.3 

Location 15 

.o 75.7 25.2 138.6 
22.5 69.0 23.8 128.8 
45.0 64.1 20.2 114.3 
67.5 79.5 20.0 127.9 
90.0 78.3 18.7 123.2 

112.5 68.7 18.3 113.4 
109.8 135.0 --. - 18.3 --  . 64.7 -- - .-- 

Location 14 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

65.9 
69.1 
85.7 
86.1 
79.4 
64.5 
84.6 
90.2 
78.9 
65.1 
63.7 
73.3 
85.6 
93.5 
93.4 
83.4 

22.7 
21.3 
23.3 
19.7 
18.7 
18.9 
18.9 
21.1 
21.5 
20.9 
23.2 
27.8 
30.1 
27.6 
26.3 
25.7 

123.0 
122.1 
142.6 
133.1 
124.2 
111.3 
129.6 
140.8 
131.4 
117.3 
122.1 
143.8 
161.3 
161.7 
158.0 
147.2 

Location 16 

19f.5 Il .z 18.6 116.5 
180.0 79.6 18.4 123.6 
202.5 75.3 20.2 124.5 
225.0 56.2 19.9 106.2 
247.5 58.7 22.5 115.7 
270. O 68.2 26.8 136.1 
292.5 78.4 28.7 150.9 
315.0 97.3 28.1 166.5 
337.5 85.4 27.0 152.6 

Location 17 

.o 49.6 21.1 103.6 
22.5 50.6 22.0 106.8 
15.0 51.0 20.4 102.8 
67.5 54.4 19.8 104.4 
90.0 58.9 17.9 103.4 

112.5 61.5 17.8 105.2 
135.0 61.3 19.0 108.4 
157.5 52.4 18.1 97.9 
180.0 55.3 19.4 104.0 
202.5 62.7 21.4 116.4 
225.0 67.7 17.8 110.9 

. 247.5 66.5 17.7 109.8 
270.0 61.7 19.2 109.4 
292.5 54.5 19.2 102.7 
315.0 53.6 19.4 102.4 
337.5 48.8 20.8 101.9 

CPPd 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270. O 
292.5 
315.0 
337.5 

71 -5 
66.1 
58.0 
58.5 
75.4 
76.5 
69.2 
66.2 
71 .7 
78.5 
59.4 
56.1 
67.9 
73.3 
92.2 
93.7 

26.4 
24.2 
20.4 
19.2 
20.3 
19.0 
17.5 
17.6 
17.9 
19.4 
18.4 
21.4 
24.6 
25.9 
29.0 
28.4 

138.1 
127.3 
109.3 
106.6 
125.0 
122.3 
111.6 
109.0 
115.0 
125.4 
105.1 
110.3 
129.9 
138.4 
164.3 
164.0 

~ ~~ 

Location 18 

.o 51.8 22.3 108.7 
22.5 55.1 23.4 115.0 
45 .O 54.6 24.3 116.9 
67.5 53.6 22.7 111.7 
90.0 58.1 20.4 109.4 

112.5 62.7 20.7 114.5 
135.0 63.0 21.1 115.8 
157.5 64.9 18.9 111.5 
180.0 66.6 19.6 115.1 
202.5 65.5 17.1 107.1 
225.0 65.4 17.0 10ó.6 
247.5 62.4 16.1 101.6 
270. O 57.6 16.1 97.2 
292.5 56.6 17.1 98.9 
315.0 58.4 20.5 109.9 
337.5 60.1 21.1 113.3 
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G-4 CPP Project 92-0869 
Petf;%ffh¡!!&~ONAL WEAN AND EFFECTIVE WIND VELOCITIES 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' Tal i  
Data Set 5 - 1.00 Roof Height Ratio 

Location 19 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 

292.5 
315.0 
337.5 

270.0 

53.2 
52.0 
49.5 
50.1 
46.2 
41.6 
42.6 
43.9 
42.0 
51 .o 
63.9 
58.8 
51.7 
54.0 
62.8 
59.3 

18.2 
20.8 
21 .o 
21.9 
19.4 
20.2 
20.1 
18.2 
16.7 
19.2 
18.6 
19.9 
17.8 
18.4 
17.3 
17.2 

98.8 
104.9 
103.2 
106.1 
95 .8 
93.6 
94.4 
90.4 
84.5 
99.4 

109.8 
108.8 
96.4 

100.1 
105.2 
101.7 

Location 21 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

50.2 
49.4 
52.0 
59.5 
53.6 
54.5 
50.9 
#.O 
43.6 
46.7 
51.4 
51.8 
52.5 
56.5 
61 .7 
58.6 

17.5 
17.7 
17.1 
17.9 
18.8 
18.9 
19.4 

20.3 
21.2 
19.8 
18.1 
17.2 
15.9 
16.8 
18.0 

20.1 

94.2 
94.0 
94.7 

103.8 
101 .o 
101 -8 
99.9 
99.4 
95.7 

101.2 
101.6 
97.3 
95.3 
95.5 

102.7 
103.3 

Location 23 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

58.3 
64.0 
64.9 
56.1 
48.0 
56.7 
63.8 
59.9 
57.5 
53.7 
53.3 
51.3 
46.9 
46.7 
48.6 
52.7 

17.3 
17.4 
17.3 
19.3 
16.4 
19.5 
18.0 
17.8 
18.3 
19.3 
20.9 
22.2 
22.0 
20.6 
19.4 
19.0 

101 .2 
106.5 
107.1 
104.6 
89.2 

105.6 
107.9 
103.8 
103.2 
102.3 
106.5 
108.0 
103.5 
99.4 
97.9 

100.7 

Location 20 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

42.5 
34.3 
27.7 
29.8 
33.3 
37.1 
46.0 
48.4 
52.5 
55.3 
53.0 
51.1 
54.4 
56.1 
59.1 
56.6 

17.6 
15.6 
11.8 
13.8 
15.9 
18.7 
21.3 
21.1 
20.7 
20.7 
18.5 
16.4 
16.0 
16.0 
16.8 
17.3 

87.5 
74.3 
57.8 
65.2 
76.4 
85.5 

100.8 
102.4 
105.1 
107.7 
99.4 
92.1 
93.7 
95.4 

100.4 
99.4 

Location 22 

.o 
22.5 
45 .o 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

58.9 
59.5 
59.4 
59.8 
52.3 
52.6 
59.2 
59.8 
51.2 
48.4 
45.6 
44.0 
46.6 
53.3 
56.8 
59.0 

17.5 
17.2 
16.5 
16.7 
16.1 
17.4 
20.8 
21.8 
21.1 
20.6 
19.7 
19.7 
18.7 
19.1 
18.7 
17.5 

102.2 
101.8 
99.8 

100.6 
92.1 
96.1 

111.5 
114.7 
104.9 
101 .o 

%.O 
94.6 
94.3 

101.5 
103.4 
102.3 

Location 24 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

52.6 
48.3 
53.2 
55.0 
55.5 
58.8 
62.8 
63.9 
62.1 
62.9 
57.6 
56.7 
49.2 
45.9 
50.7 
53.4 

22.1 
20.4 
19.3 
19.1 
15.4 
16.5 
17.5 
17.0 
17.5 
19.0 
18.2 
19.0 
19.2 
19.5 
22.9 
22.7 

108.9 
100.2 
101.8 
103.0 
93.2 
99.3 

105.8 
105.2 
105.2 
110.0 
102.9 
104.4 
98.1 
95.9 

109.4 
111.4 
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A P I  PUBLX2558 93 m 0732290 0514094 988  D 

Cermak Peterka Petersen, Inc. G-5 CPP Project 92-0869 
NON-DIMENSIONAL MEAN AND EFFECTIVE UIND VELOCITIES 

API - Floating Roof 

Configuration A - lank A - 200' Dia x 48' Tal l  
Data Set 5 - 1.00 Roof Height Ratio 

Location 25 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270. O 
292.5 
315.0 

55.9 
58.6 
61.9 
60.7 
56.6 
58.9 
58.4 
62.3 
59.0 
64.2 
66.4 
61.5 
58.6 
56.5 
55.6 

19.4 
19.6 
19.6 
18.9 
17.0 
17.6 
18.0 
17.6 
17.2 
17.9 
17.7 
17.5 
18.1 
18.4 
18.4 

104.5 
107.6 
110.7 
107.6 
98.5 

102.5 
103.1 
105.6 
101.3 
108.2 
109.7 
104.5 
103.6 
102.3 
101.6 

337.5 55.7 19.0 103.5 

Location 27 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

62.2 
64.3 
65.5 
56.1 
48.9 
49.6 
54.1 
56.7 
57.3 
60.9 
59.2 
56.9 
54.9 
54.6 
62.0 
61.6 

16.7 
17.8 
18.1 
16.5 
16.3 
17.1 
18.9 
19.1 
19.2 
21 .2 
19.4 
18.8 
17.0 
17.0 
17.4 
17.4 

102.9 
108.0 
109.8 
96.9 
89.6 
92.6 

101 .5 
104.5 
105.5 
111.2 
107.6 
103.9 
97.2 
96.9 

104.7 
104.4 

Location 26 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270. O 
292.5 
315.0 
337.5 

56.0 
56.7 
57.6 
57.5 
53.1 
52.9 
50.0 
48.2 
55 -6 
58.8 
64.2 
64.0 
61.8 
64.1 
61.8 
59.6 

17.1 
18.4 
20.5 
20.0 
17.9 
19.8 
18.2 
17.2 
18.1 
16.8 
18.5 
17.9 
18.0 
17.3 
17.5 
17.2 

98.3 
102.5 
109.3 
107.9 
97.9 

103.0 
%.O 
91.6 

100.6 
100.0 
109.6 
107.8 
106.2 
106.4 
104.9 
102.0 

Location 28 

.o 58.5 17.0 100.4 
22.5 62.3 17.7 105.9 
45.0 63.4 17.5 106.3 
67.5 64.5 18.3 109.5 
90.0 62.6 17.4 105.3 

112.5 63.8 18.2 108.7 
135.0 66.4 18.6 111.9 
157.5 62.7 17.1 104.6 
180.0 56.3 16.8 97.9 
202.5 58.0 18.0 102.8 
225.0 61 -3 19.6 110.3 
247.5 61.2 21 .2 114.4 
270. O 59.0 20.5 110.6 
292.5 53.3 18.3 99.2 
315.0 55.8 18.0 100.7 
337.5 55.9 17.1 98.4 
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API PUBL+2558 93 = O732290 0534095 834 

Cermak Peterka Petersen Inc. G-6 CPP Project 92-0869 NON-DIMENSIONAL MEAM AND EFFECTIVE YIND VELOCITIES 

API - F l o a t i n g  Roof 

C o n f i g u r a t i o n  A - Tank A - ZOOi D i a  x 48' T a l l  
D a t a  S e t  5 - 1.00 Roof H e i g h t  R a t i o  

>> AVERAGE VALUES << 

1 70.9 
2 68.5 
3 69.1 
4 66.6 
5 67.7 
6 58.9 
7 58.6 
8 66.0 
9 70.9 

10 73.9 
11 72.6 
12 73.5 
13 77.5 
14 78.9 
15 73.1 
16 70.9 
17 56.9 
18 59.8 
19 51.4 
20 46.1 
21 52.6 
22 54.1 
23 55.2 
24 55.5 
25 59.4 
26 57.6 
27 57.8 
28 60.3 

21.8 124.9 
21.9 123.1 
21.8 123.4 
21.5 120.1 
20.8 119.4 
19.7 108.2 
19.7 107.9 
21.1 118.6 
22.0 125.5 
22.5 129.6 
22.7 129.0 
22.9 130.4 
22.5 132.8 
23.0 135.6 
22.2 128.0 
21.9 125.1 
19.4 . 105.6 
19.9 109.6 
19.1 99.6 
17.4 90.1 
18.4 98.8 
18.7 101 .l 
19.0 103.0 
19.1 103.4 
18.2 104.7 
18.1 102.8 
18.0 102.5 
18.2 105.4 
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A P I  PUBLx2558 93 0732290 05140îb  750 

Location 5 

.o 26.0 11.0 54.1 
22.5 28.1 11.5 57.5 
45 .O 22.2 9.2 45.8 
67.5 18.4 6.9 35.8 
90.0 16.3 5.8 31 .O 

112.5 16.0 5.7 30.4 
135.0 21 .o 8.6 43.0 
157.5 26.9 11.1 55.2 
180.0 23.4 9.5 47.7 
202.5 24.1 9.4 47.8 
225.0 23.7 9.6 48.2 
247.5 25.4 10.3 51.7 
270.0 25.1 10.1 50.9 
292.5 28.0 11.7 57.8 
315.0 29.5 12.4 61.1 
337.5 29.6 11.8 59.7 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' Tal l  
Data Set 6 - 0.80 Roof Height Ratio 

Location 6 

.o 29.4 11.7 59.1 
22.5 27.1 11.1 55.4 
45.0 28.3 11.5 57.7 
67.5 25.6 9.8 50.3 
90.0 18.2 6.9 35.7 

112.5 16.1 5.6 30.3 
135.0 17.1 5.9 31.9 
157.5 22.4 8.6 44.1 
180.0 26.8 10.8 54.2 
202.5 26.4 10.0 51.7 
225.0 26.9 10.7 54.0 
247.5 29.8 12.2 61 .O 
270.0 29.0 12.2 60.2 
292.5 29.1 11.8 59.3 
315.0 29.8 12.3 61.1 
337.5 30.4 12.6 62.5 

CPP Project 92-0869 

Location 1 

.o 16.1 5.8 30.9 
22.5 18.8 7.2 37.0 
45.0 25.6 10.5 52.3 
67.5 27.8 11.7 57.7 
90.0 25.1 10.1 50.7 

112.5 26.3 10.3 52.5 
135.0 27.3 11.4 56.5 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

28.8 
28.3 
29.2 
29.5 
28.9 
26.5 
26.1 
21.9 
15.2 

12.0 59.4 
11.7 58.2 
12.6 61.4 
12.2 60.5 
12.0 59.5 
11.2 55.1 
11.0 54.0 
8.8 44.3 
5.7 29.6 

Location 3 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .o 
247.5 
270.0 
292.5 
315.0 
337.5 

~ 

21.5 
16.2 
16.8 
18.4 
24.9 
27.9 
26.1 
27.8 
29.2 
28.7 
29.2 
29.1 
29.3 
26.7 
23.8 
25.1 

8.4 
6.1 
5.7 
7.7 

10.1 
11.7 
10.4 
11.6 
12.8 
12.4 
12.8 
12.3 
12.1 
11.8 
10.0 
10.1 

43.0 
31.6 
31.2 
38.0 
50.6 
57.8 
52.6 
57.3 
62.0 
60.4 
61.9 
60.6 
60.0 
56.9 
49.3 
50.9 

Location 2 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .o 
247.5 
270. O 
292.5 
315.0 
337.5 

17.2 
16.8 
19.6 
25 -8 
28.4 
27.4 
28.3 
29.4 
28.9 
29.7 
30.6 
28.3 
28.6 
24.7 
26.6 
21.8 

6.2 
6.2 
7.1 

10.6 
11.4 
11.1 
12.0 
13.3 
12.8 
13.2 
13.3 
11.3 
11.4 
10.2 
10.5 
8.3 

32.9 
32.5 
37.4 
52.8 
57.5 
55.6 
59.0 
63.5 
61.6 
63.7 
64.6 
57.1 
57.5 
50.6 
53.3 
42.7 

Location 4 

.o 
22.5 
45 .o 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

26.5 
23.9 
17.3 
15.7 
16.1 
18.1 
24.3 
23.9 
27.3 
27.6 
27.4 
27.8 
27.8 
28.5 
27.2 
26.1 

10.6 
9.8 
6.4 
5.6 
5 -3 
7.1 

10.2 
10.0 
11.2 
11.5 
11.6 
11.3 
11.4 
11.2 
10.7 
10.1 

53.6 
48.9 
33.6 
29.8 
29.4 
36.2 
50.2 
49.6 
55.7 
57.0 
56.9 
56.6 
56.8 
56.8 
54.5 
51.6 
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A P I  PUBL*2558 93 m 0732290 05LV097 b97 m 

API - Floating R o o f  

Configuration A - lank A - 200' Dia x 48' l a l l  
Data Set 6 - 0.80 Roof Height Ratio 

Location 7 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

26.6 
24.8 
22.8 
22.9 
14.8 
12.4 
12.6 
15.4 
23.5 
26.0 
24.1 
26.5 
25.5 
26.3 

25.1 
28.3 

13.3 
12.9 
11.0 
11.1 
7.8 
6.6 
7.3 
8.3 

11.9 
12.9 
12.8 
14.4 
13.3 
14.6 
14.9 
12.8 

61 .O 
58.3 
51.2 
51.6 
34.9 
29.6 
31 .S 
37.1 
54.2 
59.4 
57.4 
64.0 
59.9 
64.2 
66.9 
58.2 

Location 9 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

22.7 
24.1 
25.7 
25.2 
23.0 
21.4 
18.3 
13.8 
11.2 
13.3 
20.2 
23.4 
21.9 
22.2 
22.4 
21.8 

11.7 
12.9 
13.2 
13.1 
12.0 
10.8 
9.3 
7.4 
6.6 
7.5 
9.9 

11.7 
12.1 
12.5 
12.5 
11.5 

53.0 
57.6 
59.9 
59.0 
54.2 
49.4 
42.4 
33.0 
28.6 
32.8 
45.7 
53.5 
53.2 
54.8 
54.8 
51 .? 

Location 11 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 I o 
247.5 
270.0 
292.5 
315.0 
337.5 

27.6 
27.2 
26.6 
24.7 
25.1 
25.7 
25.5 
25.7 
21.7 
15.8 
14.5 
15.6 
20.3 
24.0 
24.8 
27.4 

13.4 
13.2 
13.1 
12.0 
12.1 
13.1 
12.0 
12.8 
10.7 
8.0 
7.1 
7.9 

10.2 
12.0 
12.1 
13.3 

62.1 
61.3 
60.4 
55 .5 
56.3 
59.6 
56.3 
58.8 
49.2 
36.6 
32.9 
36.2 
46.6 
55.1 
56.1 
61.7 

~~~ 

Location 8 

.O 25.8 13.1 59.6 
22.5 24.0 12.1 55.3 
45.0 24.3 12.3 56.3 
67.5 21.9 11.1 50.6 
90.0 22.5 11.7 52.7 

112.5 18.3 10.3 45.1 
135.0 14.0 7.7 34.1 
157.5 13.4 7.0 31.4 
180.0 14.8 7.6 34.5 
202.5 21.4 11.5 51 .2 
225.0 22.7 12.7 55 .9 
247.5 21 .2 11.5 51.1 
270.0 23.1 11.8 53.8 
292.5 22.8 11.8 53.3 
315.0 24.8 12.7 57.8 
337.5 25.6 12.8 58.8 

Location 10 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 I o 
247.5 
270.0 
292.5 
315.0 
337.5 

27.4 
27.4 
26.2 
26.4 
26.2 
22.9 
24.9 
17.7 
15.2 
13.4 
16.3 
20.8 
23.6 
23.3 
24.6 
26.2 

14.4 
14.6 
13.8 
13.2 
12.9 
12.3 
13.4 
11.3 
8.1 
7.0 
8.7 

11.0 
11.6 
12.0 
12.9 
13.6 

64.9 
65.4 
61.9 
60.5 
59.7 
50.8 
59.6 
47.2 
36.2 
31.4 
38.8 
49.2 
53.6 
54.3 
58.2 
61.4 

Location 12 

.o 26.6 13.3 61 .O 
22.5 25.5 11.8 55.7 
45.0 25.4 12.1 56.5 
67.5 26.7 12.2 58.1 
90.0 26.9 13.1 60.6 

112.5 27.3 12.9 60.5 
135.0 26.8 12.8 59.7 
157.5 23.7 11.6 53.6 
180.0 23.7 11.5 53.4 
202.5 21 .o 10.5 48.2 
225.0 15.9 7.7 35.8 
247.5 14.2 6.8 31.6 
270.0 15.2 7.5 34.4 
292.5 20.1 10.3 46.7 
315.0 22.1 12.2 53.9 
337.5 22.4 12.1 53.7 
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A P I  PUBLa2558 93 m 0732290 0534098 5 2 3  m 

1 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' Tal l  
Data Set 6 - 0.80 Roof Height Ratio 

315.0 19.8 10.2 46.2 
337.5 24.2 12.2 55.8 

Location 15 

.O 20.3 11.3 49.6 
22.5 23.8 12.5 56.4 
45 .O 23.8 12.2 55.5 
67.5 25.8 13.3 60.1 
90.0 24.9 13.4 59.6 

112.5 28.3 15.0 67.2 
135.0 26.9 14.9 65.8 
157.5 26.9 13.9 62.9 
180.0 28.2 13.8 63.9 
202.5 26.4 13.1 60.1 
225.0 21.9 11.4 51.4 
247.5 26.6 14.6 64.5 
270. O 19.3 11.2 48.4 
292.5 13.4 8.1 34.6 
315.0 10.8 5 .9 26.2 
337.5 12.8 7.0 31 .O 

Location 17 

.o 28.5 10.0 53.7 
22.5 28.3 10.8 55.6 
45.0 28.4 11 .o 56.3 
67.5 29.0 12.8 61.9 
90.0 31.4 15.1 70.3 

112.5 36.3 17.1 80.3 
135.0 32.7 14.1 68.8 
157.5 29.8 12.7 62.3 
180.0 36.5 14.8 74.3 
202.5 35.3 14.5 72.3 
225.0 38.4 16.2 79.7 
247.5 38.2 17.5 83.1 
270.0 31.2 14.0 67.1 
292.5 26.9 10.4 53.2 
315.0 29.0 10.9 56.6 
337.5 28.8 10.4 54.9 

CPP@ 

Location 13 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 

24.4 
24.6 
25.3 
24.2 
24.5 
26.4 
26. O 
28.0 
24.4 
23.2 
20.3 
15.6 
14.3 
14.4 

11.8 
12.1 
12.5 
12.1 
12.2 
13.2 
13.0 
14.2 
11.7 
11.5 
10.1 
7.8 
7.3 
7.4 

54.7 
55.9 
57.7 
55.4 
56.2 
60.5 
59.7 
64.8 
54.5 
53.0 
46.4 
35.9 
33.2 
33.5 

Location 14 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

23.2 
22.0 
27.7 
27.7 
25.8 
26.2 
25.1 
23.9 
28.4 
25.4 
25.4 
22.3 
16.8 
14.9 
15.7 
19.9 

11.2 
10.5 
13.2 
13.7 
12.6 
12.1 
12.5 
11.5 
12.8 
11.7 
12.6 
10.7 
7.7 
7.4 
7.8 

10.1 

~~ 

52.0 
48.9 
61.8 
63.0 
58.2 
57.4 
57.5 
53.6 
61.2 
55.6 
57.9 
50.0 
36.6 
33.9 
35.7 
46.0 

Location 16 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

13.7 
18.6 
22.3 
23.3 
24.9 
25.3 
25.6 
24.6 
25.4 
22.5 
23.1 
21.6 
22.0 
16.5 
12.1 
11.7 

7.5 
10.4 
11.9 
12.0 
12.4 
13.1 
13.7 
12.8 
13.1 
13.3 
13.7 
11.6 
10.9 
8.9 
6.5 
6.4 

33.1 
45.5 
53.3 
54.3 
57.0 
59.2 
61.3 
57.7 
59.2 
57.1 
58.8 
51.7 
50.2 
39.7 
29.1 
28.3 

Location 18 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

29.3 
31.3 
32.2 
31.7 
27.6 
27.8 
29.3 
33.7 
35.9 
35.2 
33.9 
32.5 
33.3 
33.1 
31.8 
28.5 

11.1 
11.9 
11.6 
11.5 
10.5 
11.3 
13.4 
14.7 
14.9 
14.8 
13.4 
13.2 
13.0 
13.6 
13.6 
11.1 

57.4 
61.5 
61.4 
60.6 
54.2 
56.5 
63.8 
71.5 
73.9 
73.0 
67.9 
66.1 
66.4 
67.9 
66.5 
56.8 
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A P I  PUBL+2558 93 = 0732290 0534099 4bT 

API  - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' l a l l  
Data Set 6 - 0.80 Roof Height Ratio 

CPP Project 92-0869 

Location 19 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

31.8 
28.0 
27.6 
28.4 
27.9 
29.5 
30.2 
28.4 
31.4 
34.6 
35.8 
32.6 
31.6 
31.5 
35.3 
34.4 

13.8 
11.3 
10.9 
10.5 
10.3 
11.4 
11.4 
11.4 
14.7 
17.6 
17.2 
14.7 
13.9 
13.1 
15.3 
15.1 

- 

67.0 
56.8 
55.3 
54.8 
54.0 
58.3 
58.9 
57.3 
69.1 
80.1 
80.2 
70.4 
67.1 
64.8 
74.5 
73.1 

~~ 

Location 21 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

33.7 
32.3 
36.8 
34.6 
27.7 
24.7 
26.3 
26.9 
28.0 
29.9 
28.0 
25.3 
30.4 
32.9 
32.7 
35.7 

14.8 
16.2 
18.7 
18.6 
15.5 
12.3 
12.7 
12.2 
12.5 
13.4 
13.6 
13.3 
18.1 
16.7 
15.6 
16.5 

71.6 
74.1 
85.1 
82.8 
68.0 
56.5 
59.1 
58.2 
60.2 
66.3 
63.0 
59.9 
77.6 
76.1 
72.9 
78.3 

Location 23 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

28.6 
31.3 
31.1 
30.2 
31.6 
36.6 
36.1 
33.3 
29.9 
27.2 
30.0 
32.8 
32.2 
31.5 
28.2 
26.0 

15.8 
18.3 
17.5 
15.1 
15.8 
16.2 
17.0 
16.6 
15.2 
13.0 
12.7 
13.1 
12.9 
12.8 
14.5 
î4.0 

69.7 
79.1 
76.6 
69.2 
72.5 
78.2 
79.8 
76.3 
69.3 
60.6 
62.5 
66.1 
65.0 
64.0 
65.6 
62.5 

Location 20 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

31 .O 
27.9 
27.3 
26.8 
28.2 
29.7 
30.2 
27.6 
27.2 
25.7 
27.4 
28.4 
30.2 
29.3 
33.1 
31.3 

14.3 
12.9 
13.0 
12.7 
12.9 
13.2 
13.2 
12.5 
12.4 
12.3 
14.7 
13.9 
14.5 
13.7 
14.7 
14.3 

67.9 
61.2 
60.7 
59.5 
61 .!i 
63.6 
64.1 
59.8 
59.1 
57.4 
65.5 
64.4 
67.5 
64.5 
70.7 
68.1 

Location 22 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .o 
247.5 
270.0 
292.5 
315.0 
337.5 

34.7 
34.3 
37.7 
37.6 
34.6 
32.6 
30.1 
28.9 
30.0 
31.6 
32.6 
31.6 
31.8 
26.6 
29.7 
32.9 

16.6 
16.0 
17.0 
17.8 
16.4 
15.7 
14.5 
13.6 
12.9 
12.8 
11.7 
12.4 
13.1 
12.6 
15.2 
16.1 

77.5 
75.6 
81.5 
83.4 
76.8 
73.1 
67.6 
63.8 
63.1 
64.0 
62.1 
63.0 
65.1 
59.0 
68.9 
74.5 

Location 24 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

29.2 
27.1 
31.1 
30.3 
30.4 
31.5 
35.3 
35.5 
36.0 
31.8 
29.7 
28.1 
28.2 
30.8 
30.0 
30.3 

13.4 
13.8 
17.1 
15.3 
13.8 
15.4 
16.6 
18.2 
16.4 
16.0 
14.9 
13.3 
13.1 
13.0 
13.0 
13.2 

63.7 
62.9 
7s .5 
69.8 
65.7 
71.3 
77.9 
82.6 
78.2 
73.1 
68.1 
62.3 
61.8 
64.1 
63.2 
64.2 
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A P I  PUBLr2558 9 3  = 0732290 0514100 T O 1  

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' T a l l  
Data Set 6 - 0.80 R o o f  Height Ratio 

Location 25 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 

~ 

27. O 
25.9 
27.5 
28.2 
28.5 
29.8 
31 .5 
35.5 
33.2 
34.4 
33.1 
32.5 
29.6 

12.6 
12.1 
12.7 
13.5 
14.9 
15.6 
16.1 
17.3 
16.6 
16.4 
17.2 
16.1 
14.7 

59.4 
57.0 
60.2 
63.0 
67.1 
70.3 
73.1 
80.1 
76.2 
76.7 
77.6 
73.9 
67.7 

292.5 26.3 13.'5 61.1 
315.0 25.6 12.4 57.7 
337.5 26.3 12.4 58.1 

Location 27 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .o 
247.5 
270. O 
292.5 
315.0 
337.5 

33.3 
32.4 
31 .O 
28.1 
26.9 
25.5 
26.5 
26.2 
26.8 
27.2 
26.5 
27.8 
28.4 
30.8 
31.8 
31.8 

15.9 
15.1 
14.9 
15.3 
14.0 
12.6 
12.4 
12.0 
12.2 
12.8 
12.9 
13.5 
15.0 
16.5 
15.6 
15.7 

74.3 
71.3 
69.3 
67.8 
63.2 
57.9 
58.5 
57. O 
58.1 
60.2 
59.8 
62.7 
67.2 
73.6 
72.2 
72.4 

Azinuth Umean/Ua Urms/Ua Ue/Ua 
(deg) ( X )  (X I  (XI 

Location 26 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

28.7 
28.2 
26.0 
27.1 
27.6 
27.6 
27.9 
27.0 
29.0 
29.3 
31.7 
31 .2 
31.9 
30.7 
31.8 
30.3 

12.1 
11.8 
10.6 
10.7 
10.8 
10.3 
10.9 
11.6 
13.0 
12.8 
13.2 
13.4 
13.3 
12.2 
13.6 
13.2 

59.8 
58.5 
53.1 
54.3 
54.9 
53.7 
55.7 
56.6 
62.3 
62.2 
65.4 
65.4 
65.7 
61 -8 
66.5 
64.1 

Location 28 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

28.5 
32.2 
32.5 
35.3 
33.0 
34.8 
30.8 
28.6 
27.4 
27. O 
27.3 
28.2 
27.9 
27.7 
26.4 
26.3 

14.7 
16.9 
16.4 
17.0 
16.6 
17.0 
15.8 
14.5 
13.8 
13.3 
13.1 
13.4 
12.7 
12.7 
12.4 
12.7 

66.5 
76.1 
74.8 
79.1 
75.9 
78.8 
71.8 
u.. 2 
63.1 
61.3 
61 .O 
62.9 
60.6 
60.2 
58.3 
59.0 
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A P I  PUBL*2558 93 W 0732290 OSLLiLOL 948 W 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' l a l l  
Data Set 6 - 0.80 Roof Height Ratio 

>> AVERAGE VALUES << 

1 25.1 10.3 51.2 
2 25.8 10.5 52.6 
3 25.1 10.4 51.5 
4 24.1 9.6 48.6 
5 24.0 9.7 48.6 

7 22.4 11.6 52.5 
a 21.3 11.1 50.1 
9 20.6 10.9 49.0 

10 22.7 11.9 53.6 
11 23.3 11.4 52.8 
12 22.7 11.1 51.5 
13 22.5 11.2 51 .4 

15 22.5 12.0 53.6 
16 20.8 11.1 49.7 
17 31.8 13.3 65.7 
i a  31.7 12.7 64.1 
19 31.2 13.3 65.1 
20 28.8 13.5 63.5 
21 30.4 15.0 69.2 
22 32.3 14.6 69.9 
23 31 .O 15.0 69.8 
24 30.9 i4.a 69.0 
25 29.7 14.6 67.4 
26 29.1 12.1 60.0 
27 28.8 14.1 65.3 
2a 29.6 14.6 67.2 

6 25.8 10.2 51 .a 

14 23.1 11.1 51 .a 

CPP Project 92-0869 
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A P I  PUBLX2558 93 0732290 0534302 8 8 4  W 

Pet$8%&ctûNAL REAN AND l!?lif#IVE UIND VELOCITIES 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' T a l l  
Data Set 7 - 0.35 Roof Height Rat io 

CPP Project 92-0869 

Azimuth Umean/Ua Urms/Ua Ue/Ua 
( de9 ) (XI (XI  (XI 

Location 1 
~~~ ~ 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 

__ 

14.0 
15.6 
18.9 
23.9 
29.5 
28.6 
29.0 
35.7 
34.6 
34.8 
32.3 
31 .O 

~~ 

8.4 
10.6 
12.2 
14.5 
14.1 
14.1 
15.9 
19.4 
19.2 
19.9 
18.6 
15.0 

36.1 
43.5 
50.8 
61.7 
65.8 
65.0 
70.4 
86.1 
84.4 
86.6 
80.7 
69.8 

270. O 30.7 14.9 69.2 
292.5 23.2 15.3 63.3 
315.0 17.9 11.2 47.3 
337.5 13.8 9.0 37.5 

Location 3 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 

16.8 
11.8 
11.6 
13.4 
14.4 
19.2 
28.9 
30.8 

11.3 
8.6 
7.7 
9.4 
9.7 

12.1 
15.1 
15 -3 

46.6 
34.3 
31.7 
38.0 
39.9 
51 .O 
68.1 
70.4 

180.0 28.4 16.2 70.5 
202.5 31 -5 17.8 77.8 
225.0 31.6 17.7 77.6 
247.5 33.0 19.4 83.6 
270.0 30.7 17.2 75.4 
292.5 31.8 16.5 74.6 
315.0 30.4 16.3 72.6 
337.5 22.0 14.6 60.2 

Location 5 

Azimuth Umean/Ua U m / U a  Ue/Ua 
(deg) ( X )  ( X )  ( X )  

Location 2 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

16.2 
13.6 
14.3 
18.2 
22.7 
29.9 
23.9 
27.2 
32.7 
35.5 
35.1 
31.6 
32.5 
30.0 
22.1 
17.2 

10.3 
8.9 
9.2 

12.0 
14.5 
14.0 
15.0 
17.0 
19.5 
19.2 
19.8 
17.5 
16.2 
15.3 
14.1 
10.4 

43.1 
36.8 
38.4 
49.6 
60.6 
66.0 
63.1 
71.7 
83.7 
85.5 
86.5 
77.3 
74.5 
69.7 
59.0 
44.3 

Location 4 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

21.4 
18.7 
16.3 
14.9 
15.7 
16.3 
19.4 
26.1 
30.4 
28.9 
34.1 
35.4 
36.7 
34.7 
34.9 
31.8 

14.9 
12.3 
10.5 
9.6 
9.9 

10.6 
12.8 
14.2 
15.1 
16.4 
18.3 
19.2 
20.1 
19.7 
16.7 
17.4 

60.6 
51.1 
43.7 
40.1 
41.6 
44.0 
52.9 
63.1 
69.4 
71.7 
81.7 
85 -4 
89.0 
86.1 
78.1 
77.1 

Location 6 

.o 28.8 15.3 68.5 
22.5 19.4 12.2 51.4 
45.0 15.3 10.4 42.5 
67.5 15.2 9.3 39.6 
90.0 13.1 8.2 34.5 

112.5 13.4 9.0 37.0 
135.0 16.9 11.0 45.7 
157.5 20.9 12.5 53.6 
180.0 31.4 15.1 70.3 
202.5 33.0 16.0 74.1 
225.0 30.2 16.4 72.8 
247.5 30.1 18.4 78.2 
270. O 37.0 20.5 90.2 
292.5 35.9 20.5 89.4 
315.0 32.5 17.9 79.0 
337.5 32.0 15.3 71 .I : 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

35.7 
32.3 
21.5 
18.3 
15.2 
14.7 
14.2 
15.6 
18.3 
26.3 
26.0 
27.8 
32.0 
36.7 
33.3 
31.8 

17.6 
15.9 
15.1 
12.6 
9.3 
9.5 
9.7 

10.1 
11.4 
13.0 
12.7 
15.7 
18.4 
19.7 
19.4 
18.3 

81 .O 
73.4 
61.4 
51.5 
39.5 
39.7 
39.6 
42.2 
48.1 
59.8 
58.9 
68.6 
79.8 
87.8 
83.8 
79.6 
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A P I  PUBLX2558 93 = O732290 0514103 710 W 

API - Floating Roof 

Configuration A - lank A - 200' Dia x 48' l a l l  
Data Set 7 - 0.35 Roof Height Ratio 

CPP Project 92-0869 

Location 7 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

20.8 
32.6 
29.5 
21.3 
19.0 
18.2 
14.9 
18.2 
15.5 
18.2 
27.1 
26.9 
26.8 
26.6 
27.6 
23.4 

10.8 
14.6 
15.0 
14.0 
11 a 
11.1 
9.5 

11.1 
11.1 
12.0 
13.4 
12.9 
14.7 
15.8 
16.8 
12.6 

48.8 
70.2 
68.3 
58.1 
50.1 
47.2 
39.8 
47.2 
44.7 
49.6 
61.7 
60.1 
64.9 
67.9 
71.5 
56.1 

Location 9 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

27.2 
27.5 
26.4 

28.2 
19.7 
19.7 
15.8 
12.1 
11.8 
14.5 
22.2 
32.9 
19.5 
19.8 
24.1 

27.8 

15.3 
16.9 
14.8 
12.6 
13.3 
12.1 
11.3 
9.7 
7.3 
8.0 
8.8 

13.9 
16.5 
10.7 
10.5 
13.1 

67.1 
71.7 
64.9 
60.1 
62.6 
51.4 
49.0 
41.1 
31.1 
32.9 
37.6 
58.6 
75.4 
47.2 
47.0 
58.1 

Location 11 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

34.3 
35.2 
35.8 
30.8 
28.6 
34.8 
29.8 
22.6 
16.7 
15.6 
13,.4 
14.7 
18.8 
27.3 
35.1 
35.0 

18.5 
20.0 
19.1 
17.0 
15.7 
15.7 
13.8 
13.2 
11.1 
9.8 
8.3 
9.4 

11.4 
15.2 
15.9 
16.4 

82.2 
87.2 
85.5 
74.9 
69.4 
75 .O 
65 -4 
57.1 

41.3 
35.1 
39.1 
48.7 
66.8 
75.8 
77.1 

45.9 

Azimuth lbnean/Ua Urms/Ua Ue/Ua 
(-1 (XI ( X I  (XI  

Locatim 8 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

27.9 
29.1 
32.4 
30.6 
20.0 
17.2 
11.6 
14.3 
15.4 
16.3 
20.4 
35.8 
32.1 
27.3 
26.6 
27.8 

16.2 
15.4 
16.0 
14.9 
12.5 
10.8 
8.4 
8.7 
9.5 

10.9 
14.1 
17.3 
16.5 
15.3 
14.7 
15.3 

70.1 
69.0 
73.7 
69.1 
52.7 
45.6 
33.0 
37.0 
40.2 
45.1 
57.6 
80.4 
74.7 
67.1 
64.9 
67.6 

Location 10 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

35.9 
38.4 
36.7 
31.8 
32.6 
28.9 
19.2 
15.0 
12.4 
15.1 
14.1 
17.6 
25.6 
32.5 
34.6 
32.9 

20.4 
21.1 
20.5 
18.8 
16.2 
13.4 
13.1 
10.1 
8.6 
9.1 
9.4 

11.6 
16.4 
16.5 
16.3 
18.5 

89.0 
93.2 
90.0 
80.9 
74.5 
63.3 
53.8 
41.5 
35.1 
38.8 
39.0 
48.0 
60.6 
75.3 
76.6 
81 .o 

~ ~ 

Location 12 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

37.9 
32.3 
35.8 
38.9 
34.9 
33.7 
30.9 
30.5 
22.1 
20.0 
16.8 
14.8 
15.9 
17.3 
23.7 
33.1 

17.9 
17.6 
19.0 
20.9 
18.2 
18.4 
14.4 
14.7 
12.8 
12.2 
10.9 
0.7 
9.2 

10.6 
17.0 
18.5 

83.9 
78.2 
85.1 
93.1 
82.2 
81.6 
67.9 
68.3 
55 .5 
52.0 
41.3 
37.6 
40.0 
45.0 
68.6 
81 .2 
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API PUBL*i<2558 93 m 0732290 0514104 b57 m 

CPP Project 92-0869 Cermak Peterka Pet%i%fl&&ONAi MEAN AND I % g I V E  WIND VELOCITIES 

A P I  - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' Tal i  
Data Set '7 - 0.35 Roof Height Ratio 

Location 13 

.o 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225. O 

35.6 
35.5 
35.3 
37.8 
38.0 
36.3 
31.6 
33.4 
29.3 
19.9 
17.0 

15.6 
17.0 
18.5 
20.4 
20.4 
19.7 
16.9 
16.0 
13.5 
13.0 
11.1 

75.5 
79.3 
83.2 
90.8 
90.9 
87.5 
75.6 
74.6 
64.0 
54.1 
46.0 

247.5 15.6 9.3 39.8 
270.0 15.0 8.6 37.4 
292.5 15.9 9.5 40.7 
315.0 18.7 11.7 49.3 
337.5 25.3 15.5 65.8 

Location 15 

.o 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

18.0 
25.8 
34.4 
35.0 
31.1 
35.8 
35.1 
35.3 
36.9 
36.0 
31.4 
24.1 
19.5 
17.2 
15.3 
15.2 

12.6 
14.9 
15.5 
17.4 
17.7 
19.8 
20.2 
20.4 
20.5 
18.8 
16.2 
15.1 
12.8 
11.0 
9.0 
10.2 

51.1 
64.6 
74.3 
80.1 
77.2 
87.4 
87.7 
88.5 
90.3 
84.6 
73.3 
63.6 
53.1 
46.1 
38.7 
42.0 

Location li' 

Location 14 

.o 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270. O 
292.5 
315.0 
337.5 

27.6 
37.3 
36.3 
36.3 
39.9 
38.3 
40.3 
36.0 
37.5 
35.4 
29.1 
22.3 
15.1 
11.9 
12.9 
16.1 

16.6 
16.6 
16.7 
19.8 
20.6 
21 .o 
21.8 
19.2 
17.2 
16.4 
16.7 
14.2 
10.3 
8.4 
8.7 
11.0 

71.1 
79.9 
79.3 
87.8 
93.4 
92.8 
96.9 
85.9 
81.8 
77.4 
72.7 
59.5 
42.2 
34.0 
35.8 
45.1 

Location 16 

.O 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

15.8 
17.4 
19.8 
29.0 
33.4 
30.9 
33.7 
37.5 
36.1 
35.5 
33.6 
33.1 
23.7 
19.0 
15.8 
14.1 

10.4 
12.2. 
14.4 
17.5 
16.2 
18.2 
18.6 
21 .o 
20.6 
18.4 
16.9 
16.0 
14.9 
11.9 
10.3 
9.1 

43.0 
49.4 
57.7 
74.6 
75.1 
78.5 
82.1 
92.1 
89.9 
83.1 
77.3 
74.4 
62.7 
50.3 
42.8 
38.0 

Location 18 

.o 14.1 8.2 35.5 
22.5 16.4 8.7 39.0 
15 .O 20.3 11.3 49.7 
67.5 27.1 12.9 60.3 
90.0 35.0 14.8 72.7 
112.5 38.1 15.5 77.5 
135 .O 41.7 17.2 85.4 
157.5 44.2 16.5 85.8 
180.0 43.5 18.0 89.5 
202.5 42.6 17.0 85.9 
225.0 39.7 16.2 80.9 
247.5 37.2 15.7 77.2 
270.0 32.2 14.7 69.9 
292.5 25.4 13.1 59.3 
315.0 19.2 10.4 46.2 
337.5 16.6 9.0 39.9 

.o 
22.5 
45 .O 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

18.1 
16.9 
17.0 
17.0 
19.6 
26.4 
36.7 
39.9 
42.1 
43.9 
43.9 
42.9 
39.4 
36.2 
31.8 
24.8 

9.8 
9.2 
9.4 
9.5 
10.3 
12.4 
15.7 
16.1 
17.3 
17.0 
17.9 
17.7 
16.3 
14.9 
13.5 
13.0 

43.6 
40.9 
41 .5 
41.7 
46.3 
58.3 
76.7 
80.8 
86.2 
87.2 
89.4 
88.1 
81.1 
74.2 
66.4 
58.4 
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A P I  PUBL*2558 93 m O732290 0514105 593 m 

A P I  - Floating Roof 

Configuration A - lank A - 200' Dia x 48' l a l l  
Date Set 7 - 0.35 Roof Height Ratio 

Location 19 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

33.3 
25.0 

15.6 
15.5 
16.9 
20.2 
27.7 
34.8 
39.6 
40.6 
43.2 
44.5 
43.2 
40.1 
37.0 

18.0 

14.0 
13.0 
9.9 
8.2 
0.0 
9.4 

10.6 
13.2 
14.8 
15.2 
16.5 
16.6 
17.7 
17.7 
16.6 
15.2 

69.1 
58.7 
43.9 
36.8 
36.2 
41.5 
47.7 
61.7 
R.7 
78.2 
82.6 
85.3 
89.4 
88.2 
82.3 
75.7 

Location 21 

' .o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315,.0 
337.5 

44.1 
43.4 
40.7 
37.7 
31.8 
24.9 
19.4 
16.4 
15.2 
16.3 
18.1 
26.5 
33.9 
37.6 
40.5 
43.9 

17.8 
18.1 
16.6 
14.6 
13.3 
12.0 
10.4 
8.8 
8.9 
8.6 
9.8 

12.6 
13.9 
15.0 
16.1 
17.5 

89.3 
89.6 
83.0 
74.7 

56.0 
46.3 
39.1 
37.1 
38.6 
43.6 
59.0 
69.4 
75.7 
81 .S 
88.5 

65.8 

Location 23 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.q 
202.5 
225. O 
247.5 

292.5 
315.0 
337.5 

2704 

39.6 
43.3 
45.0 
46.9 
44.9 
46.5 
44.1 
40.9 
37.4 
27.3 
21 .o 
17.4 
16.0 
17.6 
21.8 
29.7 

16.5 
16.3 
17.5 

17.4 
18.0 
17.4 
16.8 
16.1 
12.8 
10.8 
9.1 
8.1 
9.9 

11.8 
13.4 

18.9 

ai .7 
84.6 
89.3 
%.O 
89.1 
92.1 
88.3 
83.6 
78.6 
60.4 
48.9 
41 .O 
36.9 
43.4 
52.5 
64.2 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135. O 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

40.0 
38.6 
31.6 
24.1 
18.5 
16.4 
15.1 
16.0 
19.3 
23.2 
31.2 
38.9 
39.3 
42.6 

41.5 
42.8 

~ 

16.8 83.6 
15.7 78.5 
14.7 69.5 
11.7 54.4 
9.8 44.1 
8.6 38.8 
8.2 36.5 
8.6 38.3 

10.8 47.4 
11.6 53.1 
13.7 66.4 
16.4 80.8 
15.2 77.9 
15.5 81.8 

16.3 83.0 
16.2 83.8 

Location 22 

.o 46.0 18.0 91.6 
22.5 48.3 18.3 94.8 
45.0 46.7 18.3 93.1 
67.5 45.6 18.7 93.3 
90.0 42.7 16.9 85.7 

112.5 40.4 16.6 82.7 
135.0 36.4 15.8 76.8 
157.5 26.7 13.9 62.9 
180.0 20.8 11.9 51.9 
202.5 18.2 9.7 43.3 
225.0 17.2 9.2 40.9 
247.5 18.9 9.9 44.7 
270.0 22.1 11.4 51 .!i 
292.5 28.7: 14.0 64.8 
315.0 38.5 15.2 77.2 
337.5 40.3 15.8 80.3 

Location 24 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

21.2 
25.7 
33.9 
40.1 
45.2 
46.4 
45.9 
43.6 
40.2 
35.7 
31 -3 
23.8 
19.3 
16.9 
16.3 
16.6 

10.1 
12.9 
14.0 
15.7 
18.1 
17.8 

17.6 
16.2 
14.4 
13.7 
12.8 
10.4 
8.7 

8.8 

18.4 

8.0 

47.3 
59.0 
69.7 
80.0 
91.2 
91.4 
92.6 
88.3 
8t.3 
72.3 
66.3 
57.0 
46.3 
39.4 
37.0 
39.3 
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A P I  P U B L * 2 5 5 8  93 m 0732290 05L4LOb 4 2 T  m 

Cermak Peterka Petersen, Inc. G-17 CPP Pro jeci 92-0869 
NON-DlMENSIONAL M A N  AND EFFECTIVE UIND VELOCITIES 

API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' T a l l  
Data Set 7 - 0.35 Roof Height Rat io 

Location 25 

.o 29.5 13.5 64.1 
22.5 31.8 14.5 69.0 
45 .O 32.4 14.8 70.4 
67.5 35.3 15.4 74.6 

112.5 40.1 15.9 80.6 
135 .O 38.7 15.0 76.9 

90.0 39.1 15.2 77.8 

157.5 40.3 
180.0 41.7 
202.5 42.5 
225 .O 41 .O 
247.5 41.7 
270.0 37.3 
292.5 34.5 
315.0 31.9 
337.5 31 .2 

14.9 78.0 
16.7 84.1 
16.1 83.3 

16.2 82.8 
15.8 77.5 
14.6 71.8 
14.1 68.1 
14.8 69.2 

15.6 80.4 

Location 27 

.O 40.9 16.4 82.6 
22.5 41.1 15.8 81 .O 
45.0 39.9 14.8 77.4 
67.5 39.7 15.8 79.9 
90.0 37.3 14.3 TJ.6 

112.5 33.3 14.6 70.6 
135.0 30.9 13.5 65.5 
157.5 27.6 12.3 59.1 

202.5 27.4 12.1 58.3 
225 .O 32.2 14.0 68.0 
247.5 34 .a 14.5 71.8 
270.0 38.0 14.1 73.7 
292.5 41.1 15.1 79.3 
315.0 41.1 15.8 81.1 

180.0 26.8 12.1 57.8 

337.5 40.3 15.1, 78.5 

Location 26 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

37.8 
35.1 
34.3 
29.4 
27.5 
30.7 
34.2 
37.3 
41 .O 
40.4 
41.4 
41.5 
43.5 
41.6 
43.0 
41.7 

16.2 
16.0 
15.6 
14.3 

14.4 
15.3 
15.9 
15.9 
16.6 
16.3 
16.5 
16.9 
16.7 
17.2 
16.4 

13.8 

79.2 
76.2 
74.4 
66.2 
63.0 
67.7 
73.5 
78.1 

82.6 
82.9 
83.5 
86.4 
84.2 
86.8 
83.4 

ai .3 

Location 28 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 

202.5 
225 .o 
247.5 
270.0 
292.5 
315.0 
337.5 

180.0 

38.0 
39.0 
42.3 
41.9 
43.4 
41 .O 
40.6 

37.0 
32.8 
29.7 
28.5 
27. O 
28.1 
32.3 
33.6 

38.8 

14.5 
15.2 
15.5 
16.7 
17.0 
16.1 
15.5 
15.3 
15.0 
14.0 
12.7 
12.3 
12.5 
12.8 
13.2 
13.9 

74.7 
77.5 

84.3 
86.5 

79.9 

75.2 
68.6 
62.2 
60.0 
59.0 
60.9 
65.9 
69.1 

ai .5 

82.0 

n.8 
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A P I  PUBL*2558 93 0732290 0514107 3bb 

Cermak Peterka pete&%&klONAL MEAN AND %!&IVE WIND VELOCITIES 

API - Floating Roof 

Configuration A - lank A - 200' Dia x 48' T a l l  
Data Set 7 - 0.35 Roof Height Ratio 

>> AVERAGE VALUES << 

Location ihnean/Ua Urms/Ue Ue/Ua 
(XI ( X )  ( X )  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

25.9 
25.2 
24.1 
26.0 
25.3 
25.0 
22.9 
24.1 
21.8 
26.4 
26.8 
27.4 
27.5 
29.5 
27.9 
26.8 
30.8 
31 .O 
31 .O 
30.0 
30.6 
33.6 
33.7 
31.4 
36.8 
37.5 
35.8 
35.9 

14.5 
14.6 
14.0 
14.9 
14.2 
14.3 
12.9 
13.5 
12.2 
15.0 
14.4 
15.1 
14.8 
16.0 
15.8 
15.4 
13.7 
13.8 
13.5 
13.1 
13.3 
14.6 
14.4 
13.6 
15.2 
15.9 
14.4 
14.5 

63.6 
63.1 
60.8 
64.7 
62.4 
62.2 
56.6 
59.3 
53.5 
65.5 
64.2 
66.6 
65.9 
71 .O 
68.9 
66.9 
65.9 
66.3 
65.6 
63.6 
64.8 
71 .O 
70.6 
66.1 
75.5 
78.1 
72.4 
72.8 

CPP Project 92-0869 
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A P I  PUBL+2558 93 m 0732290 0514108 2T2 m 

API - Floating Roof 

Configuration B - lank B - 48' Dia x 48' Tal l  
Data Set 12 - 1.00 Roof Height Ratio 

Location 1 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

96.6 
79.8 
81.1 
81.1 
71.4 
32.8 
50.2 
63.3 
75 .O 
77.3 
88.0 

102.8 
108.2 
109.4 
109.8 
101.7 

20.3 
16.3 
17.5 
17.4 
20.5 
18.0 
25.9 
27.3 
27.4 
25.7 
31 .O 
30.1 
26.2 
25.0 
23.5 
22.2 

~ 

144.3 
117.9 
122.4 
122.3 
122.0 
79.5 

117.2 
133.3 
144.2 
141 .5 
166.1 
177.0 
171.2 
169.2 
165.3 
154.2 

Location 3 

.O 84.3 26.0 148.8 
22.5 105.2 23.7 161.6 
45.0 99.5 22.8 153.9 
67.5 102.9 19.7 148.6 
90.0 95.6 20.7 144.6 

112.5 95 -6 21.1 145.6 
135.0 102.3 22.2 154.9 
157.5 105.1 24.9 164.9 
180.0 69.7 25.8 134.8 
202.5 46.2 19.5 96.0 
225 .o 43.8 16.8 86.5 
247.5 51.3 18.5 98.0 
270.0 58.2 20.7 110.4 
292.5 65.8 22.3 12f.6 
315.0 61.6 22.5 
337.5 73.3 27.3 

118.3 
142.2 

Location 6 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

64.8 
59.4 
58.6 
52.2 
62.7 
65.6 
84.3 
92.5 
87.4 
84.7 
89.4 
89.1 
89.1 
89.6 
86.7 
69.6 

24.4 
21 -3 
21 -8 
19.7 
26.2 
26.3 
22.4 
20.4 
18.7 
16.7 
17.8 
17.8 
18.7 
20.4 
24 -3 
24.7 

126.6 
113.2 
113.6 
102.0 
129.5 
132.5 
139.0 
140.8 
131 .5 
123.6 

130.6 
133.3 
138.3 
146.4 
131.7 

131.. 1. 

Location 2 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

92.2 
80.4 
89.9 

108.0 
105.5 
96.5 
82.5 
54.7 
52.2 
61.9 
73.4 
63.1 
58.7 
95.4 

100.0 
90.4 

20.5 
17.3 
17.5 
23.7 
21 .o 
24.5 
26.2 
23.1 
24.3 
24.4 
24.3 
23.3 
25.0 
28.2 
23.6 
21.9 

141 .O 
121.3 
130.7 
164.3 
154.4 
155.9 
147.7 
113.7 
114.7 
123.9 
134.1 
121 .9 
122.7 
164.9 
156.6 
143.1 

Location 5 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

86.0 
59.4 
39.4 
45.7 
63.0 
87.4 
92.7 
86.9 
85.5 
90.8 
96.2 
95.4 
92.4 
80.0 
75.8 
76.1 

28.8 
25.4 
15.2 
19.0 
22.9 
21.4 
19.4 
19.2 
18.3 
21.4 
21 .o 
22.7 
23.7 
26.7 
26.2 
27.7 

158.1 
124.3 
78.1 
94.0 

120.8 
139.0 
138.3 
132.5 
128.7 
142.0 
145.9 
149.9 
149.9 
146.8 
141.6 
146.0 

Location 7 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

81.9 
69.0 
69.0 
66.1 
65.2 
62.6 
57.8 
63.2 

101.7 
106.7 
105.6 
99.7 
91 .O 

101.1 
98.8 
94.5 

23.4 
24.8 
25.6 
22.7 
22.1 
25.1 
23.3. 
24.0 
24.0 
25.1 
23.4 
21.8 
20.0 
20.6 
20.9 
22.9 

139.5 
131.4 
133.8 
123.0 
120.7 
126.5 
117.1 
123.9 
159.2 
166.7 
161.3 
151 -3 
138.5 
149.4 
148.0 
149.6 
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A P I  PUBLX2558 93 0732290 0514109 139 = 

API - Floating Roof 

Configuration B - Tank B - 48' Dia x 48' t a l l  
Data Set 12 - 1.00 Roof Height Ratio 

Location 8 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

%.O 
100.0 
75.0 
61 .O 
55.1 
54.3 
53.8 
57.1 
76.6 
83.5 
95.4 
90.1 
87.6 
79.3 
75.7 
85.5 

21.1 
26.1 
26.1 
23.1 
21 .o 
19.2 
20.2 
22.0 
27.6 
27.8 
23.1 
22.3 
19.8 
17.7 
15.9 
20.2 

146.0 
167.1 
140.6 
119.6 
108.3 
102.5 
105.0 
112.9 
146.1 
153.0 
151.0 
143.9 
134.7 
121.5 
113.1 
133.9 

Location 10 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

31.6 
33.5 
31 .O 
33.9 
43.1 
39.1 
37.2 
33.3 
27.0 
28.4 
32.3 
27.5 
42.1 
64.0 
39.8 
37.0 

17.1 
18.1 
17.7 
19.0 
23.0 
19.4 
18.6 
18.2 
13.0 
12.3 
13.1 
13.4 
20.4 
21.5 
19.9 
20.1 

76.1 
80.6 
77.1 
83.3 

102.8 
89.4 
85.4 
80.5 
60.7 
59.8 
65.6 
62.1 
94.6 
99.6 
91.3 
89.2 

Location 12 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135. O 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

46.7 
47.9 
48.9 
52.8 
36.1 
28.9 
44.1 
42.9 
43.9 
51.1 
44.0 
39.2 
31.5 
29.4 
41.1 
51.4 

21.4 
22.7 
23.4 
25.9 
17.7 
16.7 
21.6 
16.9 
24.1 
23.0 
21.8 
19.0 
15.6 
14.1 
19.8 
20.8 

101.6 
106.4 
109.3 
119.8 
81.8 
72.5 
99.8 
86.0 

106.6 
110.0 
100.4 
88.3 
71.7 
65.7 
92.1 

104.4 

Location 9 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

46.7 
26.4 
37.1 
38.6 
42.5 
34.4 
39.3 
37.4 
21.9 
23.9 
24.0 
28.4 
34.8 
29.7 
28.4 
32.3 

23.6 
14.8 
20.4 
18.2 
18.8 
16.2 
20.0 
15.7 
8.5 
9.3 
9.9 

13.1 
18.6 
16.4 
15.9 
17.5 

107.8 
64.9 
90.2 
85.4 
90.8 
76.3 
91.1 
77.4 
43.6 
47.6 
49.3 
62.1 
83.2 
72.4 
69.8 
77.7 

Location 11 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

38.6 
29.3 
29.0 
24.1 
24.7 
32.3 
29.4 
29.2 
26.2 
24.3 
25.8 
23.0 
29.2 
34.8 
43.2 
44.6 

19.8 
15.3 
16.0 
13.5 
15.0 
18.5 
17.0 
15.1 
13.5 
10.9 
10.8 
10.4 
13.3 
17.1 
20.9 
22.3 

89.9 
68.8 
70.6 
59.1 
63.8 
80.6 
73.8 
68.3 
61.3 
52.2 
53.3 
49.6 
63.b 
78.9 
97.2 

102.2 

Location 14 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

36.1 
35.8 
30.3 
27.0 
34.9 
36.5 
35.6 
36.3 
34.4 
34.4 
31.8 
34.1 
46.9 
48.3 
48.6 
42.6 

15.2 
14.9 
12.7 
12.0 
19.5 
19.5 
20.1 
20.6 
18.5 
18.3 
17.6 
18.2 
26.3 
23.4 
22.1 
18.4 

75.0 
73.9 
62.6 
57.7 
85.7 
87.0 
87.9 
89.8 
82.5 
82.0 
77.6 
81.2 

115.3 
108.7 
105.3 
89.8 
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API PUBL*255ö 93 m 0732290 0514110 950 m 

Cermak Peterka Petersen, Inc. G-21 CPP Project 92-0869 
NûN-DIMENSfONAL MEAN AND EFFECTIVE YIND VELOCITIES 

API - Floating Roof 

Configuration 6 - Tank B - 48' Dia x 48' Tal l  
Data Set 12 - 1.00 Roof Height Ratio 

Location 16 

.o 49.8 23.5 110.4 
22.5 47.9 22.9 106.9 
45 .O 38.3 16.6 80.7 
67.5 35.6 13.6 70.0 
90.0 35.1 13.8 70.1 

112.5 36.7 19.0 86.1 
135.0 47.1 22.8 105.8 
157.5 50.7 23.1 110.0 
180.0 52.5 23.8 113.6 
202.5 45.5 22.0 102.1 
225. O 45.8 22.3 103.3 
247.5 50.5 24.7 114.2 

110.1 
97.8 292.5 42.7 21.3 

315.0 46.9 24.2 109.4 
337.5 55.7 28.5 129.4 

270.0 49.6 23.5, 

Location 20 

.o 

45.0 
67.5 
90.0 

112.5 
135. O 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

22.5 
33.6 
27. o 
26.1 
23.6 
22.0 
25.7 
28.1 
33.8 
40.4 
31.4 
29.7 
30.7 
38.9 
37.7 
34.9 
30.7 

12.7 . 
14.5 
13.8 
11.5 
10.7 
14.1 
14.3) 
16.7 
19.5 
15.1 
14.4 
16.3 
18.8 
18.7 
17.0 
13.6 

65.6 
64.7. 
61.9 
53.1 
49.7 
62.5 
65.1 

90.6 
70.3 
66.7 
73.1 
87.3 
86.0 
78.8 
65.5 

76.8- 

Location 18 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

29.5 
28.0 
27.3 
28.5 
32.7 
29.5 
28.2 
20.0 
26.3 
28.4 
25.8 
24.9 
21.9 
19.8 
32.5 
35.2 

14.9 
13.7 
13.6 
13.7 
16.4 
15.3 
15.9 
11.3 
14.5 
14.9 
13.3 
12.0 
10.8 
9.6 

16.4 
16.8 

67.9 
63.3 
62.5 
63.8 
75.0 
69.2 
69.5 
49.5 
64.0 
66.9 
60.2 
55.9 
49.8 
44.6 
74.9 
78.5 
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A P I  PUBLW558 93 W 0732290 0 5 I i M L L L  897 

CPP Project 92-0849 Peterka pet%#%~f'loWAL MEAN AND %&IVE WIND VELOCITIES 

API - Floating Roof 

Configuration B - Tank B - 48' D i a  x 48' T a l l  
Data Set 12 - 1.00 R o o f  Height Ratio 

>> AVERAGE VALUES << 

1 
2 
3 
5 
6 
7 
8 
9 

10 
11 
12 
14 
16 
18 
20 

83.0 
81.5 
78.8 
78.3 
76.6 
83.4 
76.9 
32.9 
35.1 
30.5 
42.5 
37.1 
45.6 
27.4 
30.9 

23.4 
23.0 
22.2 
22.4 
21.4 
23.1 
22.1 
16.1 
17.8 
15.6 
20.3 
18.6 
21.6 
13.9 
15.1 

140.5 
138.2 
133.2 
133.5 
129.0 
140.0 
131.2 
74.3 
81.1 
70.8 
94.8 
85.1 

101.2 
63.5 
69.9 
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A P I  PUBL*2558 93 m 0732290 0514112 723 m 

~~ 

Location 1 

.o 11.4 5.2 24.9 
22.5 10.5 5.2 23.8 
45.0 10.2 5.9 25.6 
67.5 14.5 8.9 37.8 
90.0 21.9 11.8 52.5 

112.5 23.2 12.6 55 -9 
135.0 20.0 11.3 49.3 
157.5 26.2 13.8 62.0 
180.0 24.9 12.7 57.8 
202.5 27.2 15.7 68.3 
225.0 27.3 15.9 68.7 
247.5 22.5 12.0 53.6 
270. O 19.4 10.1 45.7 
292.5 15.3 7.9 35.7 
315.0 10.3 6.4 27.1 
337.5 12.2 6.3 28.4 

API - Floating Roof 

Configuration B - lank B - 48' Dia x 48' l a l l  
Data Set 13 - 0.90 Roof Height Ratio 

Location 2 

.o 13.8 6.7 31.1 
22.5 13.6 6.5 30.4 
45.0 14.1 6.4 30.7 
67.5 13.2 6.0 28.7 
90.0 13.1 6.6 30.2 

112.5 18.3 9.3 42.3 
135.0 24.9 13.9 61.2 
157.5 25.5 13.9 61.5 
180.0 26.0 14.9 64.7 
202.5 20.7 10.9 49.0 
225.0 22.2 11.6 52.2 
247.5 23.9 12.3 55.7 
270.0 24.5 13.0 58.2 
292.5 24.3 13.0 57.9 
315.0 23.8 13.3 58.5 
337.5 17.4 8.4 39.2 

Location 3 

.o 22.8 12.1 54.3 
22.5, 15.8 8.4 37.5 
45.0 13.0 6.6 29.9 
67.5 12.2 5.7 27.0 
90.0 11.4 4.7 23.4 

112.5 11.2 4.9 23.6 
135.0 10.2 5.2 23.7 
157.5 12.4 7.3 31.4 
180.0 14.9 8.3 36.6 
202.5 15.5 8.5 37.6 
225. O 21 .o 12.0 52.1 
247.5 25.1 15.1 66.4 
270.0 21.3 10.8 49.1 
292.5 21.4 10.6 48.7 
315.0 22.5 11.2 51 -4. 
337.5 23.0 11.8 53.4 

Location 6 

Location 5 

.o 20.1 10.0 46.j 
22.5 19.4 10.5 46.7 
45.0 18.3 9.9 44.1 
67.5 16.5 9.3 40.7 
90.0 13.6 7.5 33.3 

112.5 15.1 6.7 32.3 
135.0 12.5 5.3 26.0 
157.5 12.3 5.0 25 .2 
180.0 8.7 4.9 21.4 
202.5 8.8 4.8 21.4 
225.0 8.8 5.5 23.1 
247.5 12.3 6.7 29.8 
270.0 17.1 10.0 43.2 
292.5 21.9 12.5 54.4 
315.0 17.3 9.2 41.1 
337.5 19.0 9.3 42.9 

Location 7 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225,.0 
247.5 
270. O 
292.5 
315.0 
337.5 

28.0 
24.4 
23.6 
25.6 
24.0 
22.7 
22.5 
16.5 
13.6 
14.3 
14.1 
10.6 
11.5 
15.3 
20.6 
20.6 

14.3 
12.2 
11.0 
12.7 
12.9 
11.1 
10.9 
7.9 
6.1 
5.9 
6.1 
5.3 
5.7 
8.1 

10.5 
10.6 

65 .O 
56.0 
51.8 
58.4 
57.4 
51.4 
50.6 
36.9 
29.2 
29.3 
29 :7 
24.2 
26.2 
36.3 
47.9 
48.1 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

24.7 
28.2 
28.2 
24.9 
27.7 
25.2 
28.0 
27.5 
18.8 
13.1 
13.5 
15.4 
14.3 
15.5 
17.4 
20.2 

12.1 
13.4 
14.0 
12.5 
15.5 
12.0 
14.4 
13.3 
10.1 
7.5 
6.5 
6.5 
6.3 
7.0 
8.2 
9.9 

55.9 
62.7 
64.3 
57.3 
68.0 
56.2 
65.2 
61.7 
45,. O 
32.6 
30.3 

30.6. 
33.4 
38.5 
45.6 

31 .a 
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A P I  PUBLX2558 93 = 0732290 0514LL3 bbT = 

Apt - Floating Roof 

Configuration E - Tank B - 48l Dia x 48' f a l l  
Data Set 13 - 0.90 Roof Height Ratio 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

14.8 
15.0 
20.0 
20.9 
25.0 
25.5 
25.1 
23.4 
24.3 
23.8 
22.2 
19.1 
16.7 
14.5 
15.3 

~ 14.2 

7.6 
8.6 

10.4 
10.8 
13.5 
14.3 
13.7 
12.6 
13.3 
13.3 
11.7 
8.9 
8.1 
7.3 
7.4 
7.2 

34.6 
37.5 
47.0 
49.0 
60.0 
62.8 
60.7 
56.1 
58.9 
58.3 
52.5 
41.9 
37.7 
33.3 
34.6 
32.8 

Location 10 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

14.4 
17.6 
21.3 
18.2 
18.7 
22.6 
26.3 
27.4 
26.9 
23.9 
24.0 
25.8 
23.1 
22.9 
19.2 
16.7 

7.9 
9.1 
9.7 
9.2 
9.4 

11.5 
12.4 
12.8 
13.1 
11.6 
11.3 
12.5 
11.6 
11.6 
10.0 
8.6 

34.8 
41.3 
46.1 
42.0 
43.0 
52.5 
58.2 
60.4 
60.8 
53.7 
53.2 
58.0 
53.1 
53.0 
45.2 
39.0 

Location 12 

.O 19.3 9.8 44.7 
22.5 18.4 9.0 41.6 

67.5 11.9 6.0 27.4 
90.0 11.9 5.9 27.3 

112.5 11.5 6.1 27.4 
135.0 14.1 6.7 31.3 
157.5 14.6 7.3 33.5 
180.0 15.4 7.5 34.6 
202.5 15.7 7.7 35.5 
225 .O 19.5 10.3 46.2 
247.5 24.5 12.4 56.6 
270.0 24.5 12.2 55.9 
292.5 24.6 11 .9 55.3 
315.0 24.6 11.7 54.6 
337.5 21.7 11.1 50.5 

45.0 15.9 8.4 37.8 

Location 9 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .o 
247.5 
270.0 
292.5 
315.0 
337.5 

19.2 
17.9 
14.4 
16.2 
19.9 
23.4 
25.9 
27.8 
25.6 
23.6 
22.9 
22.7 
20.4 
18.1 
19.7 
18.0 

9.0 
8.6 
8.1 
9.3 

10.4 
11.8 
12.3 
13.1 
12.4 
11.5 
11.3 
11.6 
10.4 
9.3 

10.0 
8.8 

42.4 
40.0 
35.6 
40.4 
46.9 
53.8 
57.6 
61.6 
57.5 
53.3 
52.2 
52.7 
47.2 
42.2 
45.4 
40.6 

Location 11 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

22.0 

18.3 
18.9 
15.4 
17.1 
21.9 
23.0 
27.5 
25 -3 
25.2 
27.5 
27.5 
28.4 
25.1 
23.3 

18.9 
10.3 
9.1 
8.1 
8.1 
7.6 
8.8 

11.0 
10.9 
12.4 
11 .a 
11.6 
12.7 
12.6 
12.6 
11.5 
10.7 

48.5 
42.3 
39.0 
39.5 
34.9 
39.8 
50.4 
51 .o 
59.3 
55.7 
55.0 
60.0 
59.8 
60.6 
54.6 
51 .O 

Location 14 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

30.0 
28.5 
25.9 
25.6 
23.3 
22.8 
20.4 
16.8 
15.6 
18.3 
16.6 
16.5 
21.1 
25.6 
27.9 
31.4 

14.4 
13.0 
11.7 
11.8 
11.1 
10.7 
9.7 
8.1 
7.5 
8.1 
8.1 
8.6 

10.1 
11.9 
12.9 
14.2 

67.1 
61.9 
55.8 
56.0 
51.9 
50.4 
45.3 
37.6 
35.1 
39.0 
37.4 

47.1 
56.1 
61 .O 
68.0 

38.8 
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Location 16 

.o 18.5 9.1 42.1 
22.5 18.7 9.3 42.7 
45.0 19.7 9.4 43.8 
67.5 21.5 10.4 48.2 
90.0 23.4 11.9 54.3 

112.5 
135.0 
157.5 
180.0 
202.5 
22s. o 
247.5 
270. O 
292.5 
315.0 
337.5 

23.4 
24.1 
22.1 
18.8 
15.6 
11.3 
10.4 
10.5 
15.3 
16.9 
17.3 

12.0 
11.7 
11.2 
9.7 

6.4 
5.2 
5.2 
7.4 
7.9 
8.2 

8.4 

54.4 
54.2 
51.2 
43.9 
37.4 
28.0 
24.0 
24.0 
34.5 
37.2 
38.4 

Location 20 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

22.2 
21 -9 
19.4 
19.8 
22.1 
23.4 
23.0 
19.0 
17.2 
20.0 
21.8 
23.3 
21.7 
24.1 
25.4 
23.0 

9.6 
9.6 
8.6 
9.4 

10.0 
10.5 
10.0 
9.0 
8.6 
9.5 
9.7 
9.9 
9.4 
9.9 
9.7 
9.8 

Location 18 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

27.8 
27.2 
28.0 
27.0 
26.5 
28.2 
29.2 
29.1 
27.0 
24.9 
25.5 
28.0 
29.1 
30.5 
30.9 
29.5 

11.9 
11.8 
10.4 
10.6 
10.8 
11.0 
11.1 
11.0 
10.9 
10.9 
10.9 
11.8 
11.4 
12.4 
12.5 
11.8 

58.1 
57.3 
54.3 
53.9 
53.9 
56.1 
57.4 
57.0 
54.7 
52.8 
53.3 
58.3 
58.0 
62.2 
62.7 
59.5 

46.6 
46.6 
41.5 
44.2 
47.6 
50.4 
48.7 
42.1 
39.3 
44.6 
46.7 
48.5 
45.7 
49.3 
50.1. 
48.1 
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A P I  PUBLX2558 93 0732290 0514115 432 

Cermak Peterka Petersen Inc. G-26 CPP Project 92-0869 
NON-~ IMENSI~AL MEAN AND EFFECTIVE UIND VELOCITIES 

API - F l o a t i n g  Roof 

C o n f i g u r a t i o n  B - Tank B - 48' D i a  x 48l T e l l  
Data S e t  13 - 0.90 Roof H e i g h t  R a t i o  

>> AVERAGE VALUES << 

1 
2 
3 
5 
6 
7 
8 
9 
10 
11 
12 
14 
16 
18 
20 

18.6 
20.0 
17.1 
15.1 
19.2 
21.4 
20.0 
21 .o 
21.8 
22.8 
18.0 
22.9 
18.0 
28.0 
21.7 

10.1 
10.4 
8.9 
7.9 
9.5 
10.6 
10.5 
10.5 
10.8 
10.6 
9.0 
10.7 
9.0 
11.3 
9.6 

44.8 
47.0 
40.3 
35.7 
43.7 
48.7 
47.3 
48.1 
49.6 
50.1 
41.3 
50.5 
41.1 
56.8 
46.3 
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A P I  P U B L t 2 5 5 8  93 0732290 05L4LLb 379 m 

A P I  - Floating Roof 

Configuration 6 - Tank 6 - 48’ Dia x 48’ T a l l  
Data Set 14 - 0.75 Roof Height Rat io 

CPP Project 92-0869 

Azimuth Unieen/Ua Urms/Ua UefUa 
(dw) (XI (XI (X I  

Location 1 

.o 
22.5 
45 .O 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 

8.5 
13.5 
11.1 
11 .o 
16.5 
26.8 
22.2 
22.1 
20.9 
21.6 

6.7 26.2 
7.7 33.5 
7.0 29.5 
7.5 30.7 

10.1 42.9 
14.8 65.2 
10.0 48.0 
10.2 48.2 
10.4 47.9 
10.5 48.7 

225.0 24.5 12.8 57.6 
247.5 23.0 12.9 56.7 
270.0 14.9 8.9 38.2 
292.5 15.3 7.8 35.4 
315.0 12.1 6.9 30.0 
337.5 12.2 7.5 31.7 

Location 3 

.a 
22.5 
45.0 
67.5 
90.0 
112.5 
135 .O 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

16.0 
15.4 
14.6 
13.6 
16.1 
15.0 
14.5 
15.2 
18.5 
21.8 
23.9 
28.4 
24.8 
24.4 
22.2 
17.7 

8.7 
7.5 
7.1’ 
6.8 
7.7 
7.6 
7.7 
8.7 
10.1 
11.3 
12.4 
13.4 
10.8 
11.0 
10.5 
8.9 

38.6 
34.9 
33.0 
31.2 
35.9 
34.6 
34.6 
37.9 
44.7 
51.1 
56.1 
63.0 
52.5 
52.6 
49.3 
40.8 

Location 6 

.O 23.0 10.8 50.9 
22.5 26.5 12.2 57.7 
45.0 27.4 11.4 56.5 
67.5 24.1 11.1 52.5 
90.0 21.4 11.0 49.9 
112.5 19.9 9.8 45.2 
135 .O 16.9 8.9 39.9 
157.5 14.1 7.4 33.2 
180.0 13.9 6.7 31.1 
202.5 15.9 6.9 33.7 
225 .O 15.9 7.4 34.8 
247.5 17.4 7.8 37.4 
270. O 16.6 7.8 36.8 
292.5 16.4 8.9 39.6 
315.0 16.9 9.1 40.5 
337.5 21.4 10.7 49.1 

Location 2 

.o 13.3 7.4 32.4 
22.5 14.0 7.7 33.9 
45.0 15.5 7.3 34.3 
67.5 15.0 7.7 34.8 
90.0 13.7 7.2 32.4 
112.5 16.2 27.8 91.4 
135.0 16.4 8.4 38.2 
157.5 20.5 l i  .8 51.2 
180.0 23.9 12.7 56.9 
202.5 25.6 11.9 56.3 
225.0 24.8 12.1 56.0 
247.5 29.2 13.5 64.0 
270. O 26.5 13.2 60.6 
292.5 20.6 10.7 48.3 
315.0 13.4 7.4 32.7 
337.5 11.9 7.0 30.1 

~~ ~ 

Location 5 

. .o 22.5 10.8 50.4 
22.5 20.2 10.1 46.4 
45.0 19.0 9.3 42.9 
67.5 16.3 8.3 37.7 
90.0 12.4 6.9 30.5 
112.5 14.5 7.6 34.2 
135.0 12.9 7.8 33.2 
157.5 13.7 7.4 33.0 
180.0 12.1 6.7 29.5 
202.5 11.9 6.6 29.1 
225 .O 13.6 7.3 32.5 
247.5 9.0 5.4 23.2 
270. O 17.3 8.2 38.4 
292.5 17.7 8.5 39.6 
315.0 21.9 9.4 46.0 
337.5 26.2 11.3 55.1 

Location 7 

.o 
22.5 
45.0 
67.5 
90.0 
112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

15.4 
19.6 
29.1 
32.0 
32.9 
28.3 
28.5 
19.6 
14.7 
13.1 
14.6 
16.2 
18.8 
18.0 
16.2 
17.0 

8.4 
9.8 
12.9 
13.8 
14.3 
11.9 
13.1 
11.1 
8.3 
7.2 
7.4 
7.8 
8.8 
8.3 
7.8 
8.5 

37.2 
45.0 
62.3 
67.4 
69.5 
58.7 
62.1 
48.5 
36.3 
31.8 
33.7 
36.2 
41.5 
39.3 
36.2 
38.9 
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A P I  PUBL*2558 93 D 0732290 0514117 205 D 

CPP Project 92-0869 
Peter~bf&kiONAi I E A N  AND%%TIK WIND VELOCITIES 

APî - Floating R o o f  

Configuration 8 - Tank B - 48' Dia x 48' Tall  
Data Set 14 - 0.75 R o o f  Height Ratio 

Location 16 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
u5 .0  
247.5 
270.0 
292.5 
315.0 
337.5 

25.4 
25.1 
29.7 
32.8 
37.0 
38.5 
34.3 
32.3 
29.6 
15.5 
14.9 
19.0 
15.1 
21.7 
27.0 
26.8 

11.7 
13.1 
14.6 
13.7 
14.3 
14.3 
12.8 
12.0 
11.2 
8.8 
9.2 
9.8 
7.5 
9.4 

10.5 
10.3 

55.4 
59.1 
67.4 
67.9 
73.3 
74.6 
66.5 
62.6 
58.0 
38.4 
38.9 
44.5 
34.4 
45.8 
53.8 
53.1 

Location 20 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

42.4 
37.5 
35 .4 
38.1 
41 .O 
40.3 
36.1 
36.7 
35.7 
38.2 
37.3 
36.6 
33.9 
39.9 
43.8 
44.4 

14.2 
13.6 
11.8 
12.0 
12.2 
12.6 
11.6 
11.8 
11.3 
11.2 
10.7 
10.8 
10.3 
12.5 
13.7 
14.1 

77.9 
71.7 
64.8 
67.9 
71.2 
71 .S 
65.1 
66.1 
63.8 
65.8 
63.5 
63.4 
59.6 
70.9 
77.8 
79.6 

Location 18 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
22s .o 
247.5 
270.0 
292.5 
315.0 
337.5 

36.1 
35 .3 
36.3 
35.9 
34.8 
35 .4 
38.7 
38.0 
37.1 
35.9 
38.9 
42.1 
43.7 
46.6 
42.1 
36.8 

~ 

12.3 
11.5 
11.9 
11.6 
11.7 
12.1 
11.5 
10.9 
11.0 
11.5 
12.1 
13.0 
12.0 
13.1 
12.3 
13.5 

67. O 
63.9 
66.0 
64.9 
64.1 
65.7 
67.1 
64.9 
64.2 
64.6 
69.0 
74.5 
73.0 
78.7 
72.5 
70.9 

C P P ?  
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A P I  PUBLX2558 93 0732290 0514118 141 m 

A P I  - Floating Roof 

Configuration 6 - Tank B - 48' Dia x 48' Ta l l  
Data Set 14 - 0.75 Roof Height Ratio 

>, AVERAGE VALUES << 

~~~ ~ 

Location Uman/Ua Urms/Ua Ue/Ua 
( X I  (XI (X I  

~~~ ~ ~~ 

1 17.3 9.5 41.9 
2 18.8 10.9 47.1 
3 18.9 9.4 43.2 
5 16.3 8.2 37.6 
6 19.2 9.2 43.0 
7 20.9 10.0 46.5 
8 20.2 10.4 47.3 
9 26.4 11.4 55.5 

10 25.3 10.4 51.8 
11 27.0 11 .o 55.0 
12 25.1 10.8 52.8 
14 27.4 11.1 55.7 
16 26.5 11.5 55.9 
18 38.4 12.0 68.2 
20 38.6 12.1 68.8 
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A P I  PUBLX2558 93 M 0732290 05L4LL9 088 

CPP Project 92-0869 CermUk pete6&%ik%gIONAL MEAN A I O  $!&!?TIM W I N O  VELOCITIES 

A P I  - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' Tail  
Data Set 19 - 1.00 Roof Height Ratio 

Location 1 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

94.3 
86.6 
82.4 
73.7 
67.4 
61.4 
43.6 
31.6 
41 .O 
40.5 
51.3 
57.3 
66.4 
76.5 
85.3 
94.9 

21 .2 
21.1 
22.3 
24.1 
26.0 

26.2 
19.0 
21.2 
19.5 
25.3 
26.4 
25.7 
23.5 
24.0 
22.4 

28.4 

144.8 
137.5 
136.8 
133.7 
133.5 
134.4 
112.1 
81.4 
95.8 
90.7 

116.7 
125.2 
131.7 
134.7 
144.3 
148.5 

Location 3 

.O 
22.5 
45,O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

~ 

68.8 
78.6 
82.4 
80.6 
85.9 
84.3 
80.5 
68.4 
45.8 
36.6 
31.6 
27.7 
21.3 
29.8 
50.6 
60.6 

27. $ 
24.9 
22.1 
18.8 
21 .2 
22.0 
23.3 
24.5 
21.8 
21.8, 
19.2 
16.8 
12.3 
20.7 
31 .O 
29.9 

~~ 

138.8 
140.5 
136.5 
125.7 
137.2 
137.9 
137.8 
130.0 
102.0 
93.4 

71.7 
53.5 
84.2 

131.8: 
137.9 

ai .8 

Location 5 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

42.8 
38.3 
43.4 
45.7 
62.1 
78.2 
83.5 
88.2 
83.2 
86.4 
81.5 
73.2 
65.5 
54.3 
42.9 
34.2 

22.1 
19.2 
21 -7 
23.9 
27.4 
27.0 
26.0 
25.9 
22.9 
24.8 
26.5 
25.3 
26.2 

25.1 
28.1 

18.8, 

100.1 

99.5 
107.5 
132.4 
146.0 
148.1 
152.1 
139.3 
147.5 
147.5 
136.7 
132.0 
127.1 

83.0 

87.9 

108.4 

Location 2 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

85.2 
90.2 
91.8 
85.2 
83.8 
77.4 
65.3 
49.3 
36.7 
37.4 
47.1 
43.1 
55.2 
60.6 
67.1 
78.0 

22.7 
22.5 
20.2 
21.6 
20.3 
22.8 
27.2 
26.0 
19.6 
21 .o 
25.3 
20.2 
26.0 
27.3 
25.7 
24.0 

140.7 
144.6 
139.9 
137.5 
132.6 
133.7 
134.8 
116.8 
87.7 
92.2 

112.9 
95.0 

122.0 
130.7 
132.1 
137.5 

Location 4 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

36.5 

41.6 
41.4 
78.7 
86.9 
93.8 
87.4 
77.9 
69.5 
58.4 
44.6 
33.8 
30.5 
36.2 
30.5 

38.9 

~~ 

18.2 
17.6 
18.4 
22.7 
26.4 
21.2 
21.5 
25.4 
24.5 
24.7 
24.7 
25.9 
20.7 
17.3 
20.8 
15.8 

83.6 
84.0 
88.8 

100.4 
144.9 
137.9 
145.2 
150.1 
138.9 
131.7 
121.4 
112.0 
88.0 
75.6 
90.5 
71.5 

Location 6 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

47.4 
31.4 
32.4 
40.4 
45.5 
53.1 
73.2 
85.2 
85.1 
92.9 
92.0 
83.1 
79.6 
71.5 
62.9 
58.7 

28.1 
18.8 
18.5 
18.8 
22.7 
27.5 
26.7 
26.2 
24.4 
24.1 
24.4 
24.6 
25.9 
26.0 
27.0 
29.5 

120.8 
80.6 
80.6 
88.8 

106.2 
124.3 
140.6 
150.3 
145-2: 
151-6 
15'1.5. 
143.9 
144.2 
137.1 
132.1 
135.0 
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A P I  PUBLX2558 93 m 0732290 0534120 8 T T  m 

Cermak Peterka Petersen Inc G-31 CPP Project 92-0869 
NON-ÓIMEN~IONAL MEAN AND EFFECTIVE WIND VELOCITIES 

API - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' Tall 
Data Set 19 - 1.00 Roof Height Ratio 

Location 7 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 

63.1 
61.6 
47.7 
35.7 
35.1 
35.6 
45.4 
62.0 
72.8 
80.9 
88.2 

25.6 
29.1 
26.3 
19.2 
19.4 
18.1 
24.9 
30.6 
26.3 
25.4 
23.6 

128.3 
136.4 
116.0 
85.5 
85.5 
82.4 

110.0 
140.9 
139.0 
144.1 
145.8 

247.5 92.1 23.4 148.8 
270.0 90.2 21.3 141.4 
292.5 87.4 22.7 142.4 
315.0 81.7 23.8 140.2 
337.5 75 -8 24.6 137.3 

Location 9 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

27.1 
31 .O 
37.7 
38.6 
48.0 
51.2 
49.2 
37.9 
29.7 
41 -7 
57.1 
53.6 
50.0 
39.6 
33.8 
31.8 

15.0 
17.5 
20.1 
19.2 
20.4 
20.8 
23.0 
19.9 
16.8 
20.6 
23.6 
21 .5 
21 .o 
19.5 
18.6 
18.1 

66.1 
76.5 
89.9 
88.2 

100.1 
104.2 
108.5 
89.3 
73.4 
94.9 

117.4 
108.2 
103.6 
90.1 
82.3 
78.9 

Location 12 

Location 8 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O 
292.5 
315.0 
337.5 

n . 4  
69.4 
65.8 
57.5 
43.2 
32.2 
36.9 
43.0 
53.4 
62.0 
74.8 
79.8 
90.2 
96.9 
99.5 
83.7 

23.5 
24.9 
25.3 
28.6 
25 .O 
17.9 
20.3 
19.5 
24.9 
25.1 
25.5 
24.9 
24.2 
22.5 
23.5 
24.1 

135.5 
132.0 
130.1 
131.3 
108.3 
78.7 
89.7 
93.1 

117.5 
125.8 
138.8 
141.6 
149.1 
150.7 
156.0 
143.1 

Location 1 1  

.o 28.3 37.9 130.1 
22.5 41.9 21.5 97.5 
45.0 36.0 19.4 86.3 
67.5 30.2 16.8 73.8 
90.0 25.0 13.4 59.7 

112.5 28.8 16.6 72.0 
135.0 28.7 17.6 74.7 
157.5 26.9 14.5 64.6 
180.0 28.2 13.6 63.3 
202.5 34.3 15.9 75.1 
225 .O 39.8 16.8 82.7 
247.5 29.7 15.6 70.2 
270. O 31.5 15.9 72.5 
292.5 38.3 19.8 89.6 
315.0 50.0 23.1 109.5 
337.5 54.4 22.8 112.8 

Location 14 

.o 34.6 14.1 70.5 
22.5 32.6 13.5 67.0 
45 .O 30.2 13.5 64.7 
67.5 24.3 14.5 62.1 
90.0 17.5 9.8 43.1 

112.5 19.8 11.0 48.5 
135.0 24.2 13.0 58.1 
157.5 28.0 15.7 69.0 
180.0 34.1 18.6 82.3 
202.5 35.7 17.8 81.8 
225 .o 39.8 19.2 89.4 
247.5 44.5 19.3 93.9 
270.0 47.7 20.7 100.8 
292.5 38.3 18.2 85.3 
315.0 29.8 14.3 66.7 
337.5 30.4 13.3 64.5 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

51 -3 
45.3 
33.7 
35.7 
44.1 
43.7 
39.4 
30.6 
24.6 
21.6 
20.7 
21.7 
25.6 
28.8 
43.2 
49.8 

20.4 
20.6 
16.2 
18.6 
20.4 
19.9 
19.6 
16.6 
13.4 
11.6 
11.2 
12.3 
14.7 
16.0 
19.2 
20.3 

103.3 
98.1 
75.4 
83.8 
96.6 
94.9 
90.1 
73.7 
59.6 
51.8 
49.8 
53.7 
63.9 
70.3 
92.3 

101.5 
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API PUBL+2558 93 0732290 0514121 736 

CPP Project 92-0869 
p e t e ~ @ % ~ ~ ~ i O N A L  MEAN ANû %&IVE UIND VELOCITIES 

API - Floating Roof 

Canfiguration C - Tank C - 100' Dia x 48' Tal l  
Data Set 19 - 1.00 Roof Height Ratio 

Location 15 

.o 42.6 19.5 92.6 
22.5 51 .4 20.1 102.5 . 45.0 46.0 20.7 99.0 
67.5 38.1 18.8 86.7 
90.0 30.7 15.3 70.3 

112.5 38.8 21.2 94.1 
135. O 47.2 22.0 103.7 
157.5 49.9 20.7 102.9 
180.0 46.0 20.6 98.8 
202.5 35.8 18.0 82.2 
225.0 27.8 15.5 68.3 
247.5 21.9 12.3 54.0 
270.0 20.1 10.6 47.6 
292.5 23.5 13.6 59.0 
315.0 28.6 16.5 71.6 
337.5 33.5 18.4 81.4 

Location 19 

.o 38.1 16.4 80.0 
22.5 35.2 16.5 77.6 
45.0 33.5 17.2 78.0 
67.5 33.2 17.1 77.6 
90.0 33.9 17.1 78.1 

112.5 29.4 16.1 71.2 
135.0 30.2 16.4 72.9 
157.5 28.5 13.2 62.4 
180.0 30.3 13.5, 65.0 
202.5 30.9 14.1 67.0 
225.0 34.1 15.2 73.1' 
247.5 41.4 17.7 86.7 
270.0. 44.4 17.4 88.6 
292.5 43.1 17.0 862 
315-0 43.1 16.3 84.6' 
337.5 42.5 17.4 86.7 

Location 23 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270 .o 
292.5 
315.0 
337.5 

43.6 
44.. 9 
45.2 
49.1 
42.7 
40.1 
42.5 
40.8 
38.9 
36.8 
34.7 
31.3 
28.5 
32.3 
36.7 
41.8 

17.5 
17.6 
17.1 
18.2 
16.8 
17.1 
17.5 
17.4' 
17.2 
17.0 
17.5 
16.9 
15.5 
17.5 
18.3 
18.7 

88.0 
89.6 
88.5 
94.9 
85.4 
83.7 
87.1 
85.3 
82.8 
80.6 
80.0 
75.1 
68.9 
77.6 
84.1 
89.9 

Location 18 

.O 42.2 20.4 94.9 
22.5 38.2 19.3 88.1 
45.0 33.4 17.6 79.2 
67.5 36.6 18.7 85.1 
90.0 37.9 18.4 85 .5 

112.5 35.3 17.5 80.5 
135.0 36.0 17.5 81.1 
157.5 34.2 16.5 76.8 
180.0 37.5 16.3 79.2 
202.5 41.8 17.2 85.5 
225.0 43.6 16.8 86.2 
247.5 43.2 16.4 84.7 
270.0 45.9 17.1 89.0 
292.5 46.1 17.6 90.7 
315.0 47.4 19.0 95.8 
337.5 44.6 20.7 97.7 

Location 21 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

44.7 
40.3 
33.3 
32.6 
30.5 
30.5 
31.6 
29.S 
27.9 
32.7 
38.2 
35.5 
37.8 
40.7 
44.0 
45.9 

17.4 
17.0 
14.3 
14.8 
15.6 
16.2 
16.7 
16.3 
14.9 
16.9 
19.4 
18.2 
17.1 
16.9 
17.0 
16.7 

~ 

88.9 
83.7 
7010 
70.7 
70.9 
72.5 

71 .9 
66.7 
76.5 
88.4 
82.7 
81.8 
83.t. 
87.3 
88.0 

74.8 

Location 24 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

37. O 
39.0 
44.2 
48.8 
46.2 
41.1 
38.2 
41.7 
41.7 
44.1 
40.8 
38.6 
40.3 
34.8 
31.7 
34.2 

17.5 
17.6 
17.6 
18.5 
18.7 
16.8 
15.9 
17.3 
17. 1 
17.3 
18.1 
19;2 
20.3 
17.5 
16.0 
17.2 

82.0 
84.2. 
88.9 
95.5 
93.7 
84.0 
18.6 
85.9 
85.2 
88.1 
87.3 
88.3 
92.7 
80.1 
73.2 
78.8 

. .  
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A P I  PUBL*2558 73 M O732270 0514122 b 7 2  M 

Location 26 

.o 39.1 16.6 81.6 
22.5 42.8 18.7 90.6 
45.0 44.9 19.9 95.9 
67.5 43.6 19.7 94.0 

112.5 33.3 17.1 77.7 
135.0 29.6 15.9 70.7 

180.0 28.3 13.7 63.8 
202.5 37.5 17.1 81.6 
225. O 44.9 19.8 95.5 

270.0 49.0 17.8 93.9 
292.5 47.5 18.3 93.8 
315.0 44.9 17.9 90.5 
337.5 42.0 17.3 86.1 

90.0 38.4 18.6 86.3 

157.5 26.7 12.8 59.7 

247.5 46.7 19.5 96.6 

Peterka Petv&h&lûNAL MEAN AND %#IVE UIND VELOCITIES 

Location 28 

.o 46.8 40.7 154.8 
22.5 45.9 17.6 90.1 
45 .O 49.1 18.6 96.3 
67.5 48.7 19.8 99.2 

112.5 39.1 16.8 82.2 
135.0 39.1 17.3 83.3 

180.0 38.2 17.3 82.5 
202.5 38.5 17.7 83.9 
225. O 39.8 18.9 88.6 

270.0 35.2 17.1 79.3 
292.5 39.4 18.6 87.2 
315.0 40.6 19.5 91 .O 
337.5 41.1 17.9 87.1 

90.0 42.2 18.6 89.8 

157.5 39.0 17.1 82.8 

247.5 36.6 18.3 83.8 

API - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' lall 
Data Set 19 - 1.00 Roof Height Ratio 

CPP Project 92-0869 
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A P I  PUBL*2558 93 m O732290 0514123 509 = 
Cermak Peterka Petersen Inc. G-34 CPP Project 92-0869 

NON-D'IMENSIOUAL MEAN AND EFFECTIVE UIND VELOCITIES 

API - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' Tall  
Data Set 19 - 1.00 Roof Height Ratio 

>> AVERAGE VALUES 

Location Un#en/Ua Unns/Ua Ue/Ua 
(XI (XI (XI 

1 65.9 23.5 125.1 
2 65.8 23.3 124.4 
3 58.3 22.4 115.0 
4 55.4 21.6 110.3 
5 62.7 24.4 124.7 
6 64.7 24.6 126.9 
7 65.9 24.0 126.5 
a 66.6 23.7 126.3 
9 41.1 19.7 92.0 

11 34.5 18.8 83.4 
12 32.0 15.4 71.7 
14 35 .O 16.9 78.7 
15 36.4 17.7 82.2 

' i a  40.2 17.9 86.2 
19 35.7 16.2 77.2 
21 36.0 16.6 78.7 
23 39.4 17.4 83.8 
24 40.2 17.7. . 85.4 
26 40.0 17.5 84.9 
28 41.2 19.5 91.4 
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A P I  PUBLt2558 93 0732290 0534124 445 m 

Cermak Peterka Petersen Inc. G-35 CPP Project 92-0869 
NON-DiHENSIONAL MEAN AND EFFECTIVE WIND VELOCITIES 

API - Floating Roof 

Data Set 20 - 0.90 Roof Height Ratio 
Configuration C - Tank C - 100' Dia x 48' Tall 

Azimth Uniean/Ua Urms/Ua Ue/Ua 
(deg) (XI ( X )  ( X )  

Location 1 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 

14.1 
14.5 
18.6 
23.8 
29.9 
32.9 
33.5 
32.7 
31.9 
34.4 

6.8 
7.3 
9.3 

11.9 
14.8 
16.2 
16.8 
16.2 
15.1 
15.4 

31.8 
33.3 
42.7 
54.6 
68.0 
74.8 
77.1 
74.6 
70.9 
73.7 

225 .O 34.8 15.3 74.1 
247.5 34.0 15.7 74.4 
270. O 33.1 17.3 78.1 
292.5 25.0 13.5 60.0 
315.0 20.5 9.6 45.1 
337.5 16.3 8.2 37.4 

Location 3 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
2t5 .o 
247.5 
270- O 
292.5 
315.0 
337.5 

30.2 
24.6 
19.9 
15.8 
14.4 
14.4 
18.1 
20.9 
24.9 
26.8 
29.2 
30.3 
30.6 
32.4 
34.4 
34.4 

15.5 
12.0 
9.7 
7.7 
7.2 
7.3 
8.7 
9.7 

12.4 
13.6 
15.0 
15.0 
14.3 
15.0 
15.6 
16.6 

70.3 
55.7 
44.9 
35.6 
33.1 
33.4 
40.4 
45.8 
57.1 
61.9 
68.1 
69.1 
67.4 
71 .O 
74.4 
77.1 

Location 5 

Location 2 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135 .O 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

20.0 
16.0 
13.6 
14.7 
18.2 
23.6 
27.4 
31.6 
30.7 
31.8 
30.4 
34.5 
35.0 
34.4 
30.1 
24.7 

9.7 
8.0 
6.8 
7.4 
9.0 

11.4 
12.9 
15.6 
15.1 
16.0 
14.6 
16.2 
15.3 
15.9 
14.7 
12.6 

45.0 
36.7 
31.1 
33.8 
41.4 
53.0 
60.7 
71.8 
69.7 
73.2 
66.1 
76.0 
74.1 
75.2 
67.9 
57.3 

Location 4 

.o 30.6 14.6 68.4 
22.5 31.6 16.7 74.9 
45.0 24.4 13.6 59.7 
67.5 18.8 8.6 41 .O 
90.0 17.9 8.3 39.1 

112.5 14.1 6.6 31.2 
135.0 12.8 6.1 28.6 
157.5 14.4 7. O 32.6 
180.0 18.1 9.0 41.4 
202.5 26.2 13.6 61.5 
225.0 31.2 16.5 73.9 
247.5 30.8 16.5 73.7 
270.0 31.5 15.8 72.3 
292.5 33.1 15.9 74.0 
315.0 31.1 15.1 70.0 
337.5 29.1 13.9 65 .O 

Location 6 

.o 30.5 15.5 70.6 
22.5 29.3 14.4 66.5 
45.0 31.3 14.2 67.8 
67.5 28.1 13.3 62.4 
90.0 26.0 12.4 57.9 

112.5 22.9 11.3 52.1 
135.0 17.3 8.9 40.4 
157.5 14.9 7.1 33.2 
180.0 13.5 6.5 30.3 
202.5 15.3 7.4 34.4 
225.0 19.7 10.0 45 .5 
247.5 24.1 12.1 55.3 
270.0 29.8 15.9 71 .O 
292.5 32.8 16.7 75.9 
315.0 33.5 17.1 77.9 
337.5 31.8 16.6 74.8 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270. O 
292.5 
315.0 
337.5 

32.9 
32.1 
31.1 
29.4 
32.6 
32.4 
33.4 
24.5 
18.8 
14.5 
13.0 
14.8 
19.9 
24.7 
33.4 
33.7 

16.1 
16.0 
15.4 
14.4 
15.6 
14.9 
18.6 
12.7 
8.9 
7.3 
6.5 
7.9 

10.2 
13.0 
17.7 
17.2 

74.3 
73.3 
71 .O 
66.6 
72.8 
70.8 
81.8 
57.3 
41.8 
33.4 
30.0 
35.2 
46.4 
58.3 
79.2 
78.3 
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A P I  PUBLt2558 93 W 0732290 0514125 381 

Cermak Peterka Petersen. Inc. G-36 CPP Project 92-0869 

API - Floating Roof 
Configuration C - Tank C - 100' Dia x 48' Ta11 

Data Set 20 - 0.90 Roof Height Ratio 

NON-OiHENSIûNAL MEAN ANO EFFECTIVE UIND VELOCITIES 

Location 7 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

31 .O 
31.9 
32.5 
30.5 
31.2 
30.5 
31 .2 
30.9 
28.3 
23.5 
19.1 
14.1 
13.2 
13.4 
17.9 
23.4 

16.5 
16.6 
16.9 
16.0 
15.8 
14.9 
14.8 
14.2 
14.2 
11.6 
9.2 
7.3 
6.6 
6.7 
9.5 

11.4 

73.8 
74.9 
76.2 
72.0 
72.0 
68.9 
69.3 
67.5 
65.1 
53.4 
42.7 
33.1 
30.3 
30.8 
42.5 
52.8 

Location 9 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
u5 .0  
247.5 
210.0 
292.5 
315.0 
337.5 

15.3 
17.9 
22.1 
23.1 
25.5 
25.3 
26.6 
27.9 
27.2 
28.1 
26.1 
25.9 
24.1 
23.4 
21.3 
18.4 

9.2 

10.9 
11.0 
13.1 
14.3 
15.2 
16.4 
16.2 
15.9 
14.7 
14.0 
12.6 
11.3 
10.7 
9.9 

9.8 
39-2 
43.4 
50.4 
51.4 
59.5 
62.5 
66.3 
70.8 
69.5 
69.4 
64.4 
62.2 
56.9 
52.5 
49.0 
44.1 

Location 12 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

~~ 

21 -8 
20.8 
19.7 
20.0 
19.3 
16.5 
13.8 
17.6 
20.4 
22.7 
25.0 
25.9 
29.7 
26.6 
25.7 
21.9 

13.5 
12.5 
11.4 
10.5 
10.3 
9.7 
8.6 
9.5 

10.1 
11.1 
13.8 
15.4 

16.1 
15.8 
13.7 

16.8 

57.0 
53.5 
49.3 
47.3 
46.1 
41.9 
36.2 
42.2 
46.6 
51.4 
60.8 
66.2 
73.5 
68.6 
67.1 
57.7 

Location a 

.O 16.2 8.8 39.2 
22.5 21.7 12.5 54.3 
45 .O 25.8 14.7 64.0 
67.5 27. O 15.2 66.6 
90.0 29.5 16.5 72.5 

112.5 31.7 17.2 76.4 
135.0 30.4 16.5 73.3 
157.5 29.3 16.1 71.1 
180.0 27. O 14.2 63.9 
202.5 29.1 14.6 66.9 
225.0 26.0 14.9 65.0 
247.5 19.8 11.3 49.2 
270.0 14.1 8.0 35 .o 
292.5 10.6 5.7 25.3 
315.0 11.4 6.1 27.2 
337.5 12.6 6.9 30.4 

Location 11 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

22.0 
22.5 
20.2 
14.7 
10.3 
10.7 
20.1 
21.7 
24.1 
22.9 
23.9 
25.1 
26.2 
22.4 
24.9 
23.9 

11-2 
10.5 
10.0 
8.4 
6.5 
6.6 

10.4 
10.7 

12.8 
13.9 
15.0 
15.4 
13.2 
14.6 
13.5 

12,.3 

51 .o 
49.6 
46.0 
36.6 
27.3 
28.0 
47.1 
49.3 
56.0 
56.1 
60.2 
64.2 
66.5 
56.9 
63 .O 
59.0 

Location 14 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

27.3 
25.2 
25.6 
27.0 
29.8 
27.7 
24.6 
23.4 
20.0 
17.5 
14.4 
18.5 
20.8 
21.5 
22.2 
24.9 

15.9 
15.1 
15.7 
15.5 
16.3 
15.7 
12.6 
11.4 
9.9 
9.7 

10.2 
10.5 
10.3 
11.7 
13.7 

8.7 

68.9 
64.8 
66.8 
67.3 
72.3 
68.6 
57.1 
52.7 
45.7 

37.0 
45.0 
47.8 
48.0 
52.6 
60.4 

42.8 
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A P I  PUBL*2558 9 3  0732290 0514126 218 W 

API - Floating Roof 
Configuration C - Tank C - 100' Dia x 48' Tall 

Data Set 20 - 0.90 Roof Height Ratio 

CPP Project 92-0869 

Location 15 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 

~~ 

25.1 
28.6 
27.6 
28.6 
27.5 
24.7 
24.5 
25.4 
23.4 
23.2 
21.4 

13.8 
17.0 
16.0 
17.3 
16.8 
15.0 
14.6 
14.1 
12.2 
10.9 
10.7 

60.9 
73.0 
69.2 
73.8 
71.5 
63.9 
62.5 
62.1 
55.0 
51.1 
49.2 

247.5 18.6 10.7 46.5 
270. O 17.0 10.1 43.5 
292.5 20.3 11.2 49.5 
315.0 23.6 12.5 55.9 
337.5 26.8 13.2 60.9 

Location 19 

.o 26.5 13.2 60.5 
22.5 25.9 12.7 58.6 
45.0 23.7 11.4 53.1 
67.5 22.3 11.5 52.0 
90.0 21.4 10.6 48.7 

112.5 23.9 11.0 52.3 
135.0 24.0 11.4 53.3 
157.5 24.3 11.3 53.4 
180.0 23.5 12.4 55.6 
202.5 23.1 12.5 55.5 
225.0 23.2 12.9 56.6 
247.5 23.8 13.1 57.9 
270.0 25.2 14.6 63.3 
292.5 23.8 13.1 57.8 
315.0 26.0 13.9 62.2 
337.5 24.6 13.0 58.4 

Location 23 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

25.9 
25.2 
27.0 
26.7 
26.2 
26.8 
26.3 
25.6 
25.5 
25.6 
25.2 
25.3 
25.3 
25 -3 
26.6 
25.6 

12.7 
13.4 
14.9 
14.9 
14.5 
14.4 
14.5 
13.9 
12.9 
12.5 
11.9 
11.6 
11.5 
11.7 
12.2 
12.4 

58.7 
59.8 
65.7 
65.6 
64.1 
64.3 
64.0 
61 -7  
58.9 
57.8 
56.0 
55 .i. 
54.9 
55.4 
58.1 
57.6 

Location 18 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

25.9 
25.0 
24.5 
23.8 
24.4 
24.8 
24.5 
24.2 
23.1 
23.3 
24.6 
24.8 
24.7 
23.7 
24.8 
25.2 

~ 

12.3 
12.3 
11.6 
11.2 
11.7 
12.0 
12.5 
12.7 
13.2 
13.9 
14.7 
14.8 
13.9 
12.6 
12.8 
12.3 

57.7 
56.9 
54.4 
52.6 
54.5 
55.7 
57.0 
57.1 
57.5 
59.5 
63.1 
63.6 
60.9 
56.3 
57.8 
56.8 

Location 21 

.o 27.4 14.9 66.2 
22.5 25.8 14.7 64.2 
45.0 24.9 13.7 60.4 
67.5 26.2 13.8 62.1 
90.0 26.5 13.2 60.7 

112.5 26.8 13.0 60.3 
135.0 25.2 12.0 56.2 
157.5 24.1 11.0 52.4 
180.0 23.7 11.6 53.5. 
202.5 26.1 11.9 56.6 
225. O 26.6 12.2 57.9 
247.5 26.9 13.3 61 .G 
270.0 26.7 13.7 62.1 
292.5 26.9 14.7 65.1 
315.0 27.4 15.1 66.7 
337.5 27.5 15.8 68.7 

Location 24 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

26.4 
25.8 
25.4 
26.7 
25.8 
26.4 
26.1 
25.5 
27.4 
26.3 
25.6 
26.5 
26.2 
26.6 
26.2 
26.5 

12.0 
12.3 
12.6 
14.3 
14.1 
14.6 
14.2 
14.4 
15.2 
14.3 
13.0 
12.8 
12.2 
1a.3 
11.8 
12.1 

57.2 
57.6 
57.9 
64.0 
62.5 
64.4 
63.0 
63.0 
66.8 
63.6 
59.2 
59.5 
57.5 
58.2 
56.4 
57.6 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



A P I  PUBLX2558 93 m O732290 0514127 L5Y m 

API - Floating Roof 

Configuration C - Tank C - 100’ Dia x 48’ Tall 
Data Set 20 - 0.90 Roof Height Ratio 

CPP Project 92-0869 

Location 26 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

23.2 
23.6 
23.2 
24.3 
25.2 
25.0 
25.4 
23.2 
23.2 
23.5 
23.0 
22.6 

22.1 
23.9 
23.7 

23.8 

12.9 
13.6 
12.5 
11.7 
12.1 

12.4 
11.7 
12.6 
12.1 
12.5 
12.1 
13.3 
11.9 
12.6 
12.9 

11.8 

56.7 
59.0 
55.7 
54.6 
56.4 
55.4 
57.4 
53.6 

54.9 
55.3 
54.0 

53.0 
56.5 
57.1 

5s .a 

58.6 

Location 28 

.O 26.8 13.4 61.5 
22.5 26.1 13.5 61.2 
45.0 24.9 13.3 59.5 
67.5 24.4 13.1 58.3 
90.0 23.4 12.8 56.6 

112.5 
135. O 
157.5 
180.0 
202.5 
225. O 
247.5 
270.0 
292.5 
315.0 
337.5 

24.3 
24.9 
24.4 

24.7 
25.7 
26.7 

24.8 

27.8 
26.8 
27.5 
25.6 

~~~~ 

12.9 57.8 
12.8 58.2 
12.8 57.7 

11.9 55.3 
13.1 59.7 
12.7 59.4 
12.5 60.0 
12.7 59.6 
12.6 59.7 
13.3 60.0 

12.7 57.8 
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A P I  PUBLx2558 93 O732290 05L4L28 090 

G-39 CPP Project 92-0869 
Cermak Peterka Per%kif~t&SiCSIAL MEAN AND EFFECTIVE WIND VELOCITIES 

API - Floating Roof 
Configuration C - Tank C - 100' Dia x 48' lall 

Data Set 20 - 0.90 Roof Height Ratio 

>> AVERAGE VALUES 

1 
2 
3 
4 
5 
6 
7 
8 
9 

11 
12 
14 
15 
18 
19 
21 
23 
24 
26 
28 

26.9 
26.0 
25.1 
24.7 
25.1 
26.3 
25.2 
22.6 
23.6 
21 .o 
21.7 
u. 1 
24.1 
24.5 
24.1 
26.2 
25.9 
26.2 
23.7 
25.5 

13.1 
12.6 
12.2 
12.4 
12.5 
13.3 
12.6 
12.5 
12.8 
11.6 
12.4 
12.7 
13.5 
12.8 
12.4 
13.4 
13.1 
13.3 
12.4 
12.9 

60.7 
58.4 
56.6 
56.7 
57.3 
60.7 

55.0 
57.0 
51 .O 
54.1 
56.1 
59.3 
57.6 
56.2 
60.9 
59.9 
60.5 
55.9 
58.9 

57.8 
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API PUBL*255ô 93 0732290 05L4L29 T27 

API - Floating Roof 

Configuration C - Tank C - loo1 Dia x 48, Tal l  
Data Set 21 - 0.50 Roof Height Ratio 

Location 1 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

17.9 
16.8 
18.1 
19.7 
24.3 
32.7 
33.5 
32.3 
32.5 
32.3 
34.3 
28.5 
23.3 
18.9 
18.2 
18.6 

10.4 
9.8 

10.4 
10.6 
12.6 
16.3 
17.9 
16.1 
14.5 
14.0 
15.1 
13.2 
11.9 
10.1 
10.7 
10.5 

45.2 
42.4 
45.2 
47.3 
57.0 
74 .o 
80.0 
73.7 
69.8 
68.2 
72.9 
62.4 
54.1 
45.1 
46.2 
45.9 

Location 3 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

17.6 
13.9 
17.7 
17.8 
17.8 
18.4 
18.3 
19.5 
27.3 
31.6 
29.3 
31 .O 
37.4 
38.1 
31.4 
30.1 

10.0 
8.0 

10.1 
10.6 
11.0 
10.5 
9.7 

10.7 
13.6 
13.0 
12.7 
13.4 
17.0 
17.6 
14.6 
13.9 

43.6 
34.8 
44.0 
45.5 
46.5 
45.7 
43.4 
47.3 
62.4 
64.7 
61.7 
65.2 
81 .O 
83.4 
68.9 
65.9 

Location 5 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

36.9 
34.8 
33.1 
34.4 
24.6 
18.7 
16.2 
17.0 
18.7 
18.8 
10.3 
15.3 
24.1 
28.4 
31 .O 
35.1 

16.8 
17.0 
15.6 
15.8 
12.3 
10.0 
9.6 
9.6 

10.8 
11.1 
6.0 
8.3 

11.4 
11.6 
14.4 
14.6 

79.9 
78.7 
73.3 
75.1 
56.5 
44.5 
41 .2 
42.1 
46.8 
47.8 
26.0 
36.9 
53.4 
58.0 
68.0 
72.4 

Location 2 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270.0 
292.5 
315.0 
337.5 

16.0 
17.9 
18.7 
18.3 
18.4 
21 .o 
27.6 
32.0 
33.6 
36.6 
39.5 
36.9 
37.6 
37.8 
24.8 
16.1 

9.8 
10.7 
10.7 
10.3 
10.6 
11.4 
14.5 
16.5 
16.7 
17.4 
19.0 
17.4 
18.0 
16.9 
13.8 
9.1 

41.6 
45.8 
46.6 
45.1 
46.0 
50.7 
65.2 
74.7 
76.8 
81.4 
88.4 
81.6 
84.0 
81.2 
60.6 
39.9 

Location 4 
~~ 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

28.8 
27.4 
2D.2 
17.8 
17.1 
18.8 
19.3 
17.9 
17.9 
12.8 
22.7 
26.8 
29.1 
32.0 
36.3 
30.9 

~ 

13.3 
12.9 
10.9 
9.6 
9.4 

11.5 
10.7 
10.8 
10.0 
7.8 

12.4 
11.6 
12.7 
16.4 
17.2 
16.0 

62.9 
60.7 
48.4 
42.8 
41.7 
48.9 
47.2 
46.2 
44.1 
33.2 
54.8 
56.5 
61.6 
74.3 
80.6 
72.2 

Location 6 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

37. I 
36.9 
35.9 
34.3 
29.6 
26.1 
23.7 
19.5 
18.4 
18.2 
21.1 
9.9 

13.8 
16.9 
23.1 
33.1 

17.2 
16.3 
16.7 
17.2 
14.7 
12.4 
13.1 
10.1 
10.4 
10.4 
11.6 
6.5 
8.3 
9.3 

12.5 
16.7 

81.4 
78.8 
78.8 
78.7 
67.5 
58.1 
57.9 
45.6 
45.5 
45.2 
51.3 
26.9 
35.7 
41 .O 
55.6 
76.4 
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A P I  PUBL*2558 93 M 0732290 05LYL30 749 M 

API - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' l a l l  
Data Set 21 - 0.50 Roof Height Ratio 

Azimuth Umean/Ua Urms/Ua Ue/Ua 
(deg) ( X )  ( X )  ( X )  

Location 7 

.o 29.0 14.6 66.7 
22.5 33.9 13.9 69.4 
45.0 35.3 17.5 80.6 
67.5 38.0 17.8 83.7 
90.0 37.6 17.1 81.5 

112.5 
135.0 
157.5 
180.0 
202.5 
225. O 
247.5 . 
270.0 
292.5 
315.0 
337.5 

~ ~~ 

38.6 
33.1 
35.0 
29.0 
22.1 
18.2 
19.2 
17.1 
16.9 
14.0 
17.0 

18.3 
15.7 
15.2 
15.2 
12.6 
10.4 
12.0 
1 O .,3 
11.4 
8.4 
9.3 

~ .~ 

85.7 
73.5 
73.8 
68.3 
54.9 
45.3 
50.6 
44;O. 
46.8 
35.9 
41.3 

, ,  
Location 9 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270. O, 
292.5 
315.0 
337.5 

12.2 
13.2 
17.4 
24.4 
33.4 
35.7 
36.5 
39.5 
39.6 
38.2 
37.8 
33.8 
25.0 
20.2 
15.3 
11.0 

8.0 
8.5 

10.4 
12.4 
13.8 
15.3 
14.9 
15.5 
14.7 
15.6 
13.9 
13.7 
10.8 
9.9 
9.1 
7.0 

~ 

33.2- - 
35.5. 
44.6 
56.5 
68.5 
74.9 
74 -4 
79.0 
76.6 
n . 9  
72.8 
68.7 
52.7 
45.9 
39.2 
29.2 

Location 12 

.o 33.5 12.4 64.9 
22.5 26.9 11.0 54.9 
45.0 24.2 11.5 54.0 
67.5 18.7 11.2 48.0 
90.0 13.6 10.1 40.2 

112.5 15.3 9.2 39.4 
135.0 12.6 7.3 31.7 
157.5 11.6 6.4 28.2 
180.0 17.0 9.6 41.9 
202.5 21.0 11.7 51.3 
225. O 33.4 14.2 69.6 
247.5 37.2 15.0 75.4 
270. O 40.7 15.7 80.6 
292.5 40.6 13.9 75.5 
315.0 41 .O 13.8 75 -4 
337.5 37.5 13.7 72.1 

Location 8 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

10.5 
13.7 
19.7 
28.3 
29.3 
25.1 
27.9 
27.7 
26.9 
25.7 
18.9 
13.7 
13.1 
13.4 
8.5 

12.2 

7.4 
7.7 

10.6 
12.2 
13.4 
12.2 
14.9 
16.0 
13.2 
11.4 
9.6 
8.8 
8.4 
7.8 
4.8 
8.0 

29.9 
33.8 
47.3 
59.5 
63.7 
56.7 
66.7 
69.4 
61.1 
55 .O 
43.7 
36.7 
35.0 
33.7 
20.9 
33.3 

Location 11 

.* .o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .O 
247.5 
270.0 
292.5 
315.0 
337.5 

26.6 
15.3 
12.6 
10.1 
10.3 
12.7 
17.2 
20.7 
30.5 
29.4 
31.5 
35.8 
36.3 
37.4 
33.1 
32.4 

12.3 
9.1 
7.9 
6.3 
6 -4 
8.0 

10.5 
10.7 
12.7 
10.2 
12.0 
13.3 
14.2 
15.7 
13.9 
13.5 

58.2 
39.0 

26.5 
27.0 
33.6 
44.7 
48.5 
62.9 
55.1 
61 .P 
69.4 
72.4 
77.5 
68.7 
66.7 

3314 

Location 14 

.O 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225 .o 
247.5 
270. O 
292.5 
315.0 
337.5 

38.8 
38.8 
38.6 
37.1 
33.4 
33.1 
32.7 
24.4 
17.5 
12.8 
11.3 
10.5 
13.1 
22.7 
32.6 
41.9 

16.7 
15.6 
15.1 
14.6 
12.9 
12.7 
11.0 
12.8 
10.8 
8.2 
7. O 
7. O 
8.2 

12.4 
14.4 
16.5 

81.5 
78.3 
76.9 
74.3 
66.1 
65.3 
65.8 
57.5 
45 .9 
34.3 
29.5 
28.8 
34.5 
54.9 
69.6 
83.8 
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A P I  PUBL+2558 93 m 0732290 05L4L3L b85 m 

G-42 CPP Project 92-0869 Cermak Peterka peterns&?b&kIONAL E A N  AND EFFECTIVE WIND VELOCITIES 

API - Floating Roof 

Configuration C - Tank C - 100' Dia x 48' Tall 
Data Set 21 - 0.50 Roof Height Ratio 

Location 15 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

29.5 
38.3 
38.5 
41 .5 
41.2 
41.7 
39.4 
35.0 
29.4 
19.7 
16.7 
12.8 
10.7 
10.9 
15.6 
22.4 

12.7 
15.6 
16.5 
16.0 
16.2 
17.1 
17.2 
14.6 
12.1 
11.6 
10.2 
8.3 
7.3 
7.7 

10.1 
11.6 

61.9 
78.0 
80.7 
82.2 
82.3 
85.2 
83.4 
72.4 
60.2 
49.8 
43.4 
34.6 
29.8 
31.4 
42.1 
52.6 

Location 19 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

41.8 
28.6 
19.5 
20.9 
22.5 
26.2 
29.6 
35.6 
38.2 
40.2 
41.3 
44.0 
46.2 
50.0 
48.2 
45.5 

13.8 
12.8 
11.1 
12.5 
11.5 
11.0 
11.1 
11.8 
12.5 
13.4 
12.8 
13.9 
14.8 
16.7 
14.9 
14.3 

76.4 
61.6 
48.4 
53.4 
52.3 
54.4 
57.7 
65.2 
69.3 
13.7 
73.1 
78.7 
83.1 
91.8 
85.3 
81 .o 

Location 23 

.o 
22.5 
45 .O 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

44.6 
47.6 
50.6 
50.2 
48.1 
47.3 
47.7 
47.4 
44.4 
37.3 
31.2 
26.9 
23.9 
26.9 
32.5 
35.7 

15.4 
14.9 
16.0 
17.2 
16.4 
15.9 
15.1 
14.3 
14.2 
12.5 
11.6 
10.7 
10.6 
11.5 
11.5 
12.8 

83.2 
84.6 
90.2 
93.3 
89.2 
87.1 
85.3 
82.9 
79.7 
68.5 
60.4 
54.2 
51.1 
56.2 
61.3 
67.9 

Arinuth UnieWUa Uriac/Ua Ue/Ua 
(des) ( X )  ( X )  (XI . 

Location 18 

.o 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

25.1 
20.8 
22.1 
24.8 
32.1 
35.0 
39.6 
42.2 
46.1 
42.7 
44.3 
50.9 
51.3 
46.4 
41.8 
35.1 

12.4 
10.4 
11.1 
10.2 
12.0 
11.4 
13.1 
12.9 
15.6 
14.5 
14.6 
15.0 
15.3 
13.6 
13.5 
13.8 

57.0 
47.6 
50.7 
50.9 
62.5 
63.3 
72.5 
74.1 
85.3 
79.2 
80.8 
88.1 
89.1 
80.0 
75.4 
70.1 

Location 21 

.O 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
180.0 
202.5 
225.0 
247.5 
270.0 
292.5 
315.0 
337.5 

44.8 
43.1 
45.4 
42.0 
37.7 
34.4 
29.6 
25.3 
22.5 
20.6 
23.4 
31 .O 
39.6 
43.6 
47.2 
46.2 

14.9 
15.5 
14.0 
13.6 
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APPENDIX H 

WIND ROSE OF NON-DIMENSIONAL AND EQUIVALENT WIND VELOCITIES 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non- dimensional mean and equivalent velocities at  measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at  measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,-`-`,,`,,`,`,,`---



A P I  PUBL+2558 93 0732290 0514143 3T7 D 

Cermak Peterka Petersen, Inc. H-11 CPP Project 92-0869 
API - Floating Roof 

Configuration A - Tank A - 200' Dia x 48' Tall 
Data Set 7 - 0.35 Roof Height Rat io  

LOCATION 

W 

N 7 

E 

N 7 

E 

S 

N LOCATION 9 

N LOCATION 11 

LOCATION 8 N 

W E 

LOCATION 10 N 

LOCATION 12 N 

W E W E 

Figure 5. Non-dimensional mean and equivalent velocities at  measurement locations. 
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Figure 5.  Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non- dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at  measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations 

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



API PUBLX2558 93 0732290 05LYL51 473 

Cermak Peterka Petersen, Inc. H- 19 CPP Project 92-0869 
API - Floating Roof 

Data Set 13 - 0.90 Roof Height Ratio 
Configuration B - Tank B - 40' Dia x 40' Tall 

LOCATION 

W 

N 8 

E 

LOCATION 10 

S 

N 

W E 

S 

N LOCATION 12 

W E 

S 

LO CATION N 

W E 

9 

S 

LOCATION 11 N 

W E 

N LO CATION 14 

KEY: Umean/Ua - Ue/üa i-1-j 0.20 / Division 

Figure 5. Non-dimensional mean and equivalent velocities at  measurement locations 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-àimensional mean and equivalent velocities at measurement locations 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at  measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non- dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Figure 5. Non-dimensional mean and equivalent velocities at measurement locations. 
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Data Set 20 - 0.90 Roof Height Ratio 
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API PUBLt2558 73 m 0732270 0514199 340 m 

Cermak Peterka Petersen. Inc. 1-31 CPP Project 92-0869 

WIND DIRECTION 180 WIND DIRECTION 202.5 

WIND DIRECTION 225 WIND DIRECTION 247.5 

Non-Dimensional Mean Velocity Contours 
Configuration C 

100 ft Diameter x 48 ft Tall Tank 

Data Set 20 - 0.90 Roof Height Ratio 
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A P I  PUBLX2558 93 O732290 0534200 992 

Cermak Pelerka Petersen. fnc. 1-32 CPP Project 92-086 9 

WIND DIRECTION 270 

WIND DIRECTION 315 

WIND DIRECTION 292.5 

WIND DIRECTION 337.5 

Non-Dimensionai Mean Velocity Contours 
Configuration C 

100 ft Diameter x 48 ft Tail Tank 

Data Set 20 - 0.90 Roof Height Ratio 
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A P I  PUBLW558 93 m O732290 0514201 A29 m 

Cermak Peterka Petersen. inc. 1-33 CPP Project 92-0869 I 

WIND DIRECTION O WIND DIRECTION 22.5 

WIND DIRECTION 45 WIND DIRECTION 67.5 

Non-Dimensional Mean Velocity Contours 
Configuration C 

100 ft Diameter x 48 ft Tall Tank 

Data Set 21 - 0.50 Roof Height Ratio 
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A P I  PUBL+2558 93 0732290 0534202 3b5 

Cerrnak Peterka Petersen, ïnc. 1-34 CPP Project 92-0869 

WIND DIRECTION 90 

WIND DIRECTION 135 

WIND DIRECTION 1 12.5 

WIND DIRECTION 157.5 

Non-Dimensional Mean Velocity Contours 
Configuration C 

100 ft Diameter x 48 ft Tall Tank 

Data Set 21 - 0.50 Roof Height Ratio 
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A P I  PUBL*2558 93 0732290 0534203 bTL 

Cetmak Peterka Petersen. Znc. 1-35 CPP Project 92-0869 ~ 

WIND DIRECTION 180 

WIND DIRECTION 225 

WIND DIRECTION 202.5 

WIND DIRECTION 247.5 

Non-Dimensional Mean Velocity Contours 
Configuration C 

100 ft Diameter x 48 ft Tall Tank 

Data Set 21 - 0.50 Roof Height Ratio 
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A P I  PUBL+2558 93 0732290 0534204 538 

Cermak Peterka Petersen, ïnc. 1-36 CPP Project 92-0869 

WIND DIRECTION 270 WIND DIRECTION 292.5 

WIND DIRECTION 315 WIND DIRECTION 337.5 

Non-Dimensional Mean Velocity Contours 
Configuration C 

100 ft Diameter x 48 ft Tail Tank 

Data Set 21 - 0.50 Roof Height Ratio 
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API  PUBLW558 93 M 0732290 0534205 474 M 

Order No. 852-25580 

i-01103-6/92-1C (3E) 
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A P I  PUBL+2558 93 0732290 0534206 300 

American Petroleum Institute 
1220 L Street, Northwest 

11) Washington, D.C. 20005 
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