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SPECIAL NOTES

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

2. API IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS,
MANUFACTURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN
AND EQUIP THEIR EMPLOYEES, AND OTHERS EXPOSED, CON-
CERNING 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 PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS
AND CONDITIONS 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 GRANTING ANY RIGHT, BY IMPLICATION OR
OTHERWISE, FOR THE MANUFACTURE, SALE, OR USE OF ANY
METHOD, APPARATUS, OR PRODUCT COVERED BY LETTERS PATENT.
NEITHER SHOULD ANYTHING CONTAINED IN THE PUBLICATION BE
CONSTRUED AS INSURING ANYONE AGAINST LIABILITY FOR
INFRINGEMENT OF LETTERS PATENT.

5. GENERALLY, APl STANDARDS ARE REVIEWED AND REVISED,
REAFFIRMED, OR WITHDRAWN AT LEAST EVERY FIVE YEARS.
SOMETIMES A ONE-TIME EXTENSION OF UP TO TWO YEARS WILL BE
ADDED TO THIS REVIEW CYCLE. THIS PUBLICATION WILL NO
LONGER BE IN EFFECTFIVE YEARS AFTER ITS PUBLICATION DATE AS
AN OPERATIVE APISTANDARD OR, WHERE AN EXTENSION HAS BEEN
GRANTED, UPON REPUBLICATION. S5TATUS OF THE PUBLICATION
CAN BE ASCERTAINED FROM THE APl AUTHORING DEPARTMENT
[TELEPHONE (202) 682-8000]. A CATALOG OF AFI 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

In 1957, the API Evaporation Loss Committee initiated an extensive effort to
collect available petroleum industry data on evaporative losses from external float-
ing-roof tanks. Anintensive study was made of these data and resulted in correlations
for estimating evaporative losses from external floating-roof tanks. These results
were published in February 1962 as API Publication 2517,

By the mid-1970s, as a result of the national energy crisis and increased concern for
the environment, additional emphasis was placed on the need to reduce evaporative
losses from petroleum storage tanks. Accordingly, in 1976 the APl Committee on
Evaporation Loss Measurement began a review and analysis of the prior API work
and of more recent work performed by oil companies, manufacturers, industry
groups, and regulatory agencies. From this analysis, and in view of the considerable
improvements that had been made in both the technology of floating-roof tank seals
and the methods for measuring evaporative losses, the committee recommended that
the evaporative-loss data be updated and combined with new data obtained from an
extensive test program, API responded by sponsoring a broad program that included
laboratory, test-tank, and field-tank studies. From this intensive effort, the mecha-
nisms of evaporative loss were identified, and the effects of the relevant variables
were more precisely quantified, The results were published in February 1980 as the
second edition of APl Publication 2517.

The second edition of API Publication 2517 dealt with evaporative loss from the
floating-roof rim seal and the shell-wetting loss from lowering the stock level in
external floating-roof tanks. In 1984, as the result of cther related API test programs,
the Committee on Evaporation Loss Measurement believed that sufficient evidence
existed to warrant an additional test program to determine the magnitude of evapora-
tive losses from floating-roof fittings. A survey of tank manufacturers and owners was
conducted to establish the type and number of typical roof fittings used on tanks of
various diameters. From this survey and an API-sponsored test program performed
in 1984, methods were developed for calculating the evaporative loss from the various
external floating-roof fittings. As a result, API Publication 2517 was updated with
this information, and this third edition was published.

This edition contains the following information:

a. Section 2 contains the equations necessary for estimating the evaporative loss or
the equivalent atmospheric hydrocarbon emissions from the general types of external
floating-roof tanks currently available.

b. Section 3 describes current typical external floating-roof tanks, including types of
floating roofs, rim-seal systems, and roof fittings.

c. Section 4 discusses the mechanisms of evaporative loss and the development of the
loss correlations.

The entire data base and the details of the data analysis are on file at API. This
third edition supersedes all previous editions of API Publication 2517.

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 publication and hereby expressly disclaims any liability or
responsibility for loss or damage resulting 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 the director of the
Measurement Coordination Department, American Petroleum Institute, 1220 L
Street, N.W., Washington, D.C. 20005. Documents
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Evaporative Loss From External Floating-Roof Tanks

SECTION 1—SCOPE

This publication contains an improved method for
estimating the total evaporative losses or the equiva-
lent atmospheric hydrocarbon emissions from external
floating-roof tanks that contain multicomponent hydro-
crbon mixtures (such as crude oils and gasolines) or
single-component stocks (such as petrochemicals). This
publication was developed by the APl Committee on
Evaporation Loss Measurement, The equations pre-
sented are based on recent laboratory, test-tank, and
field-tank data. These equations are intended to provide
loss estimates for general equipment types, since it is not
within the scope of this publication to address specific
proprietary equipment designs,

Typical currently available types of floating roofs, rim-
seal systems, and roof fittings are described for informa-
tion only, This publication is not intended to be used as a
guide for equipment design, selection, or operation.

The equations are intended to be used to estimate
annual losses from external floating-roof tanks for var-
ious types of tank construction, floating roofs, rim-seal
systems, and roof fittings, as well as for various liquid
stocks, stock vapor pressures, tank sizes, and wind
speeds. The equations are applicable to properly main-
tained equipment under normal working conditions.
The equations were developed for liquids that are not
boiling. stocks with a true vapor pressure ranging from
approximately 1.5 to less than 14.7 pounds per square
inch absolute, average wind speeds ranging from 2 to 15
miles per hour, and tank diameters greater than 20 feet.
Without detailed field information, the estimation tech-
niques become more approximate when used to calcu-
late losses for time periods shorter than 1 year.

The equations are not intended to be used in the
following applications;

a. To estimate losses from unstable or boiling stocks or
from mixtures of hydrocarbons or petrochemicals for
which the vapor pressure is not known or cannot readily
be predicted.

b. To estimate losses from tanks in which the materials
used in the rim seal, roof fittings, or both have either

deteriorated or been significantly permeated by the
stored stock.

Section 2 includes a complete guide for estimating

evaporative stock loss or the equivalent total atmos-
pheric emissions from volatile stocks stored in external
floating-roof tanks.
Note: The caleulared pounds per year of total hvdrocarbon losses may
include both reactive and nonreactive compounds, To oblain reactive
hydrocarbon emissions, the weight fraction of reactive hydrocarbons in
the vapor must be applied.

Detailed equations are given in 2.1, and a description of
how to determine specific values for the variables in-
cluded in the equations 18 given in 2.2, Relerences are
made to tables and figures that include information
about the most common (typical) values to use when
specific information is not available. The loss-estimation
procedures are summarized in 2.3 (Tables 1 and 2), and a
sample problem is presented in 2.4,

Section 3 describes the typical equipment types cov-
ered in Section 2.

Section 4 describes the bases and development of the
loss-estimation procedures presented in Section 2. The
estimation procedures were developed to provide esti-
mates of typical losses from external floating-roof tanks
that are properly maintained and in normal working
condition, Losses from poorly maintained equipment
may be greater. Because the loss equations are based on
equipment conditions that represent a large population
of tanks, a loss estimate for a group of external floating-
roof tanks will be more accurate than a loss estimate for
an individual tank. It is difficult to determine precise
values of the loss-related parameters for any individual
tank.

Equipment should not be selected for use based solely
on evaporative-loss considerations. Many other factors
not addressed in this publication, such as tank operation,
maintenance, and safety, are important in designing and
selecting tank equipment for a given application.
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2 APl PuBuicamion 2517

SECTION 2—PROCEDURES FOR CALCULATING LOSSES

2.1 Loss Equations
21.1 GENERAL

This section outlines procedures for estimating the
total annual evaporative stock loss or the equivalent
atmospheric hydrocarbon vapor emissions from volatile
stocks stored in external floating-roof tanks, The total
loss, L., 18 the sum of the standing storage loss, L., and
the withdrawal loss, L.. In some cases, the withdrawal
loss may be negligible (see 2.2.3.1); in these cases, the
total loss is approximately equal to the standing storage
loss,

2.1.2 STANDING STORAGE LOSS

The following minimum information is needed to cal-
culate the standing storage loss, L.

a. The true vapor pressure of the stock (or the Reid
vapor pressure and average storage temperature of the
stock).

b. The type of stock.

c. The tank diameter.

d. The average wind speed at the tank site.

Improved estimates of the standing storage loss can be
obtained through a knowledge of some or all of the
following additional information:

a. The type of tank construction (welded or riveted).
b. The type of nm-seal system.

¢. The type and number of roof fittings.

d. The type of floating-roof construction (pontoon or
double-deck).

e. The molecular weight of the stock vapor.

The standing storage loss, L, includes losses from the
rim seal and the roof fittings. The standing storage loss
can be estimated as follows:

Ll = {JFI'D * f‘f)P*;H\,K; (IJ
Where:

L. = standing storage loss, in pounds per year.
F: = rim-seal loss factor, in pound-moles per foot-

year,
D = tank diameter, in feet.
Fy = total roof-fitting loss factor, in pound-moles per
year.
vapor pressure function (dimensionless).
average molecular weight of stock vapor, in
pounds per pound-mole.

duct factor (dimensionless).

Pil
M,

nn

K = pro
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The standing storage loss is converted from pounds
per year to barrels per year as follows:

L. (pounds per year) (2)

L. (barrels per year) = W 2

Where:

W, = density of the condensed vapor, in pounds per
gallon.

The procedures used to calculate the standing storage
loss are summarized in Table 1.

Equation 1 was derived by adding together the two
equations that represent the independent loss contribu-
tions of the rim seal and the roof fittings. The following
equations can be used to estimate the independent con-
tributions:

L. = FDP*M, K. (3)
Li = FP*M.K. (4)
Where:
L, = rim-seal loss, in pounds per year.
L; = total roof-fitting loss, in pounds per year.

The other variables are as defined for Equation 1.

21.3 WITHDRAWAL LOSS

The withdrawal loss, L.. can be calculated from the
following information:

a. The annual net throughput (associated with lowering
the liquid stock level in the tank).

b. The type of stock.

¢. The average liquid stock density.

d. The tank diameter.

¢. The condition of the tank shell.

The withdrawal loss, L., pertains to the evaporation
of liquid stock that clings to the tank shell while the stock
is withdrawn. The withdrawal loss can be estimated as

follows:
- 0.943D§2CW| (5)
Where:

L. = withdrawal loss, in pounds per vear.

Q = annual net throughput (associated wiigdeW§iments

ing the liquid stock level in the tink), in barrel
per vear.
C = clingage factor, in barrels per 1000 square feet.

cumen?Sharing Hub


http://avadocuments2026.com/doc/api-publ-2517-1989-scan
http://avadocuments2026.com/doc/api-publ-2517-1989-scan

Ewaeoaarne Loss Frow Exreanas Froanmc-Roor Tanes 3

Table 1—Summary of Procedure for Calculating Standing Storage Loss

Standing Storage Loss Equations

L. (pounds per year) = [(F, D) + (F)|P*M.K. (1)
L. {barrels per year) = L {Pm:g;vpﬂ year) (2)
Variable Defi, tion Units of Measurement Source
F = Rim-seal loss factor Pound-moles per foot-year Figures I-4 or Equation 9
= K,V" (Equation 9)
K, = Rim-seal loss [acior Pound-moles per (miles per Table 3
hour)"-foot-year
Vv = Average wind speed Miles per hour User specified or Table 4
H = Rim-scal-related wind-speed { Dimensionless) Table 3
exponent
D = Tank diameter Feet User specified il
F = Total roof-fitting loss factor Pound-moles per year If no specific information about the

= [(NuKn) + (NaKg) + - - + (NuKu)]
{ Equation 10)

type and number of fittings 15 available:
Figure 14 for a pontoon floating roof
Figure 15 for a double-deck floating
raof
If specific information about the type
and number of fittings is available:
Equations 10 and 11, using values
from Tables 5=7 or Figures 5-13

Ny = Number of roof fittings of a {Dimensionless)
particular type
Ky = Roof-fitting loss factor for a Found-moles per year

particular type of fitting
= K * Ka, V™ (Equation 11)

Kp, = Roof-fitting loss factor Pound-moles per year
K = Roof-fitting loss [actor Pound-moles per (miles per
hour)™-vear
m, = Roof-fitting loss factor (Dimensionless)
i = ey k ( Dimensionless)
V = Average wind speed Miles per hour
k = Total number of different types of i Dimensionless)

roof fittings

W, = average liquid stock density at the average stor-
age temperature, in pounds per gallon.
D = tank diameter, in feet.

The constant, 0.943, has dimensions of (1000 cubic feet)
» [gallons per (barrel squared)].

The withdrawal loss is converted from pounds per year
to barrels per year as follows:

L. (barrels per year) = L (pounds per year) (6)

Full document details: APl Publ 2517-1989 scan 42“"

Where:

W, = average liquid stock density at 60°F, in pounds
per gallon.

The procedures used to calculate withdrawal loss are
summarized in Table 2.

2.1.4 TOTAL LOSS Documents

y Document Sharing Hub
The total loss, L., in pounds per year and barrels per

year, can be estimated as follows:
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Table 1—Continued

Standing Storage Loss Equations

L. (pounds per vear) = [{F, D) + (F)}JP* MK,

L, (barrels per year) =

L, (pounds per )t.ar';l

(1)

AW, "
i“;f{aém? Definition Units of Measurement Source b =
s = Vapor pressure function (Dimensionless) Figure 16 {or Equation 12)
P = True vapor pressure Pounds per square inch Figure 17 for refined petroleum stocks
absalute Figure 18 for crude oils
Table 8 for selected petrochemicals
RVF = Reid vapor pressure (Figures 17 Pounds per square inch User specified
and 18)
T, = average storage temperature of Degrees Fahrenheir User specified or Tables 9 and 10
stock (Figures 17 and 18)
M. = Average molecular weight of stock Pounds per pound-mole T User Eé@i@ or
vapor 64 for gasoline
50 for U.S. midcontinent crude oil
Table & for selected petrochemicals
K. = Product factor {Dimensionless) 1.0 for rcﬁngd—s-t_ocgé - e
0.4 for crude oil
1.0 for single-component stocks
W, = Density of condensed vapor Pounds per éallcm A — ~ User specified or

= Liquid stock density for pure
compounds

(L, + L) (pounds per year) (7)
(L, + L) (barrels per year) (8)

L. (pounds per year)
L. (barrels per vear)

Where:
L, = total loss.
L., = standing storage loss,
L. = withdrawal loss.

2.2 Discussion of Variables
2.2.1 GENERAL

Information is summarized below on how to deter-
mine specific values for the variables in the loss equa-
tions given in 2, 1. Tables, figures, and the range of values
of the variables for which the loss equations are applica-
ble are cited for reference.

To obtain the most accurate estimate, the detailed
quantities, sizes, and other information pertinent to the
specific tank or tanks under consideration should be
used. The typical quantities and sizes included in the
tables and figures should be used only when actual de-
tailed information is not available. More detailed discus-
sions of the development, definition, and effects of these

FuIIdocumthqu;igE:lgﬁl &1%?2%?%g9istgar1scCIinn 4 ﬂnd thc appendixf:s.

0.08M, for refined petroleum stocks and
crude oils
Table 8 for selected petrochemicals

2.2.2 STANDING STORAGE LOSS FACTORS
2.2.21 Rim—Seal Loss Factor

The rim-seal loss factor, F,. can be estimated as fol-
lows:

F = K.V (%)

Where:
K: = rim-seal loss factor, in pound-moles per (miles
per hour)"-foot-year.
V = average wind speed, in miles per hour.
n = nim-seal-related wind-speed exponent (dimen-
sionless).

I’

The rim-seal loss factors, K.and n, are given in Table 3
as a function of tank construction and rim-seal system.
There are three basic types of primary seals: mechanical
shoe, resilient filled, and flexible wiper. Resilient-filled
primary se¢als can be either vapor mounted or liguid
mounted. Vapor-mounted primary seals are mounted on
the floating roof so that a vapor space exists between the
liquid stock and the bottom of the primary sef) higitfnents
mounted primary seals are mounted £o that the botto :
of the primary seal touches the liquid. In addilt?i%ﬁ g ering Hub

primary seal, some rim-seal systems are also equipped
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Table 2—Summary of Procedure for Calculating Withdrawal Loss

Withdrawal Loss Equations

SG0CW
[.. (pounds per year) = ﬂ}?f_' (5)
L. (pounds N
L. (barrels per year) = (p W:Zwl:‘" yer) (6)
Variable Definition LUinits of Measurement Source
Q = Annual net throughput {associated Barrels per year User specified
with lowering the liguid stock level
in the tank)
C = Clingage factor Barrels per 104X square fect Table 11
= Average liguid stock density at Pounds per gallon User specified or
average stock storage temperature 6.1 for gasoline
(Equation 5) Table 8 for selected petrochemicals
D = Tank diameter Feet User specified
= Average liguid stock density Pounds per gallon User specified or
a1l 60°F (Equation 6} 6.1 for gasoline

with a secondary seal. For mechanical-shoe primary
seals, the secondary seal can be gither shoe mounted or
rim mounted. For resilient-filled primary seals, the sec-
ondary seal 1s only rim mounted.

The factors for average-fitting seals are applicable for
typical rim-seal conditions and should be used except

Table 3—Rim-Seal Loss Factors, K, and n

Average-Fitting Seals

Table 8 for selected petrochemicals

when a rim-seal system is known to be consistently tight
fitting (that is, when there are no gaps more than Ys inch
wide between the rim seal and the tank shell), in which
case the factors for tight-fitting seals are applicable.
The development of these average and tight factors is
described in Appendix A. Average factors were devel-

Tight-Fitting Seals®

Tank Construction and K, n K, "
Rim-Seal System [1b-mole/{mitr)-fr-yr| (dimensionlkess) [Ib-mole/( mithr)"-fi-yr) (dimensionless)
Welded Tanks
Mechanical-shoe seal
Primary only 1.2° 1.5* 0.8 1.6
Shoe-mounted secondary 0.8 12 0.8 1.1
Rim-mounted secondary 0.2 1.0 0.2 0.9
Liquid-mounted resilient-filled scal
Primary only 1.1 L0 0.5
Weather shiekd 0.8 0.9 0.5 1.0
Rim-mounted secondary 0.7 0.4 0.3 0.5
Vapor-mounted resilient-filled seal
Primary only 1.2 .3 1.0 1.7
Weather shield 0.9 22 1.1 1.6
Rim-mounted secondary 0.2 16 4 1.5
Raveted Tanks
Mechanical-shoe seal
Primary only 1.3 1.5 ” ’
Shoe-mounted secondary 1.4 12 . £
Rim-mounted secondary 0.2 1.6 : :
— Documents

Note: The rim-seal loss factors K, and n may only be used for wind
speeds from 2 to 15 miles per hour,
*Criteria for seal tightness are defined in 2.2.2.1.

Full document detaiglamsm?-iﬂ&r%mn is available, a welded tank with an average-

fitting mechamcal-shoe primary seal only can e assumed to rePrcscm
the most commeon or typical construction and rim-se@IVRER

“No evaporative-loss information is available for riveted tanks with
consistently tight fitting rim-seal systems,

imRaeng Hub
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s

oped because it was not possible to quantify parameters
for all im-seal conditions that affect loss. It was thus not
possible to determine an exact relationship between the
rim-seal loss and rim-seal conditions.

The rim-seal loss factor, F., can be calculated using
Equation 9 or read directly from Figures 1-4.

The rim-seal loss factors are only applicable for wind
speeds from 2 to 15 miles per hour, If the average wind
speed, V, at the 1ank site is not available, wind-speed
data from the nearest local weather station or values
from Table 4 may be used as an approximation.

If no information is available on the specific tvpe of
tank construction and rim-seal system, a welded tank
with a mechanical-shoe primary seal may be assumed to
represent the most common type currently in use. How-
ever, calculations based on such assumed data should be
used only as a preliminary indication of evaporative
losses, Losses from specific tanks must be based on the
actual tank characteristics.

2.2.2.2 Total Roof-Fitting Loss Factor

If information is available on the specific type and
number of roof fittings, the total roof-fitting loss factor,
F:. can be estimated as follows:

Fi = [(NaKa) + (NpKgz) + + (NuKu))  (10)

Where:
F; = total roof-fitting loss factor, in pound-moles per
year.
Nu = number of roof fittings of a particular type (di-
mensionless).

Ky = loss factor for a particular type of roof fitting, in
pound-moles per year.
i=1,2, ...,k (dimensionless).
k = total number of different types of roof fittings
(dimensionless).

The loss factor for a particular type of roof fitting, Ky,
can be estimated as follows:

Ky = Kl'm' + Kﬂ‘upm' {ll}
Where:

Kqi = loss factor for a particular type of roof fitting,
in pound-moles per year,
Km¢ = loss factor for a particular type of roof fitting,
in pound-moles per (miles per hour)™-year.
m; = loss factor for a particular type of roof fitting
(dimensionless),
i=1,2, ...,k (dimensionless).

tors, Ky . Kp. and m, for various types of construction
details. These factors are applicable for typical roof-
fitting conditions. The roof-fitting loss factors may only
be used for wind speeds from 2 to 15 miles per hour. The
loss factor for a particular type of roof fitting may be
calculated using Equation 11 or read directly from Fig-
ures 5-13.

Since the number of each type of roof fitting can vary
significantly from tank to tank, Nyvalues for each type of
roof fitting should be determined for the tank under
consideration. If this information is not available, typical
Ni values are given in Tables 5, 6, and 7.

If no information is available about the specific type
and number of roof fittings, a typical total roof-fitting
loss factor, Fy, can be read from Figure 14 or 15, These
figures show the total roof-fitting loss factor, Fy, as a
function of tank diameter, D, for pontoon and double-
deck floating roofs, respectively.

2.2.2.3 Vapor Pressure Function

The vapor pressure function, P*, can be determined
as follows:
P = PiP,
{1 +[1 - (PP)™F

(12)

Where:

P = true vapor pressure at the average stock storage
temperature, in pounds per square inch abso-
lute.

P, = average atmospheric pressure at the tank loca-
tion, in pounds per square inch absolute.

Alternatively, P* can be read directly from Figure 16,
which is based on an atmospheric pressure, F., of 14.7
pounds per square inch absolute.

True vapor pressures can be determined from Figures
17A and 17B for refined stocks (gasolines and naphthas)
and from Figures 18A and 18B for crude oils by knowing
the Reid vapor pressure, RVP, and the average stock
storage temperature, T, in degrees Fahrenheit. Vapor
pressures of selected petrochemical stocks are given in
Table 8.

If the average stock storage temperature, T,, is not
known, it can be estimated from the average annual
ambient temperature, T, in degrees Fahrenheit (given
for selected U_S. locations in Table 9), and the tank paint
color, using Table 1.

The loss equations are applicable for nonboiling
stocks down to a true vapor pressure of at least 1.5
pounds per square inch absolute. The loss equations can

be applied at lower vapor pressures with somePD@@tH@ents

V = average wind speed, in miles per hour.
Document Sharing Hub

The most common roof fittings are listed in Table 5,

Full documerdtlong. with, the, assnciated roof-fitting-related loss fac- {text continued on page 12)
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Note: Solid line indicates average-fitting seal; broken line indicates tight-fitting seal; F, = K/ V°
Figure 1—Rim-Seal Loss Factor for a Welded Tank With a
Mechanical-Shoe Primary Seal
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Note: Solid line indicates average-fitting seal; broken line indicates tight-fitting seal; F, = K, V™

Figure 2—Rim-Seal Loss Factor for a Welded Tank With a
Liquid-Mounted Resilient-Filled Primary Seal

Documents

Document Sharing Hub

Full document details: APl Publ 2517-1989 scan


http://avadocuments2026.com/doc/api-publ-2517-1989-scan
http://avadocuments2026.com/doc/api-publ-2517-1989-scan

Evarorative Loss From ExTeanal FLoating-RoOF Tanks 9

1000
e Primary only
500 // |
f/ e il 43
/ },Hi Primary and rim-
/ mounted secondary
g‘ 1 4 . 7 J/i=l="—Primaw only
: 1 7 7 e gl -
i« Iy = i
1/
g valy
i / /Ly T R
% / /A
E 10 A1 y
= f.f fi‘ {.-’ j;"
= £ ') i
. / - j’ , Vi
4 // )4
/
/
1

5 10 20 30
Wind speed, V (miles per hour)

Note: Solid line indicates average-fitting seal; broken line indicates tight-fithing seal; Fr = K. V"

Figure 3—Rim-Seal Loss Factor for a Welded Tank With a
Vapor-Mounted Resilient-Filled Primary Seal
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Figure 4—Rim-Seal Loss Factor for a Riveted Tank With a
Mechanical-Shoe Primary Seal
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Table 4—Average Annual Wind Speed (V) for Selected U.S. Locations
Wind Speed Wind Speed Wind Speed
Location {miles per hour) Location {miles per hour) Location (miles per hour)
Alabama Delaware Lowsiana (continued)
Birmingham 13 Wilmington 9.2 New Orleans 82
Huntsville 8.1 A Shreveport B.6
Mobile 9.0 mﬁzﬁtﬁniﬁiﬁ:‘bﬂ Ty Maine
Montgomery 6.7 National Airport 9.3 Caribou 11.2
Atk Florida Portland 3.7
Anchorage 6.8 Apalachicola 7.9 Maryland
g.nnette 10.6 Daytona Beach LR Baltimore 9.2
o s Koot Byers 25 Massachusetls
e N Tm e i‘é‘::ﬁg;“* s Blue Hill Observatory 15.4
Bettles 6.7 Miami 02 E’?ﬁlon 12.4
Big Delta g.2 Orlando 8.6 oreester 102
Cold Bay 16.9 Pensacola L Michigan
Fairbanks 54 Tallahassee 6.5 Alpena 79
Gulkana 6.8 Tampa 8.6 Detroit 10,2
Homer 1.2 West Palm Beach 9.5 Flint 10,3
Juneiu g4 Gty Grand Rapids 9.8
King Salmon 10.7 T'EM . 74 Houghton Lake 4.9
Kodiak 10.6 All ens o1 Lansing 10.1
Kotzebue 13.0 At ”'tf‘ 6.5 Muskegon 10.7
McGrath 5.1 Culgmt?u 6'? Sault Sainte Marie G4
MNome 10.7 Alambus 4 |
St. Paul Island 18.3 Muacon "T. Minnesota .
Talkeetna 45 Savannah 7.9 Drsluth : ]1.:‘,
Valdez 6.0 Hamsii Inl_ernauma] Fa!ls G0
Yakuiat 7.4 Hilo 71 Minneapolis-Saint Paul 1.5
Honolulu 1.6 Rochester 12.9
Arizona Kahului 128 Suint Cloud 80
Fiagetat 1 Lihue 1.9 Mississippi
Phoenix 6.3 Jackson 74
Tucson 8.2 Idaho Mernidian 6'0
Winslow 5.9 Bose 8.9 ‘ '
Yuma 7.8 Pocatello 1002 Missoun
Ilinois Columbia 9.8
Arkansas Cai 8= Kansas City (City) 9.9
Fort Smith 1.6 e o Kansas City Airport 10.7
Little Rock 8.0 Chicago 10.3 Saiut Lot 9.7
Mcng I Springficld 10.9
California Peoria 10.1 SPOng
Bakersficld f.4 Rockford 9.49 Montana
Blue Canyon 17 Springfield 11.3 Billings 11.3
Eureka 6.8 Iadiing Glasgow 0.8
Fresno 6.4 Vol 82 Great Falls 12.8
Long Beach 6.4 Fort Wayne 10'2 Havre 0.9
Los Angeles (City) 6.2 Indianapolis 9.6 Helena 7.8
Los Angeles International South Bend (0.4 Kalspell 6.6
Ajrport T.5 : Miles City 10.2
Mount Shasta 5.1 lowa Missoula n|
Oakland 8.2 Des Moines 10.9 _
Red Bluff 8.6 Stoux City 110 Ncﬁh::;?hhnd 12.0
Sacramento a1 Waterloo 10.7 Li rlnk L 10'4
San Dicgo 6.8 s ;
SanBiego Kansas Norfolk 1.8
20 PO o, () B.7 Concordia 12.3 North Platte 10.3
; Y Dodge City 13.9 Omaha 10.6
Intc:{mﬂ_onal Airpart Igg Guoflland’ 12.6 Scotts Bluff 10.6
Santa Maria : Topeka 10.2 Valentine 100
Stockton 7.5 Wichita 12.4
‘ ' = Nevada
Colorado ) Kentucky Elko 6.0
Colorado Springs 10.1 Cincinnati Airport 9.1 Ely 10.4
Denver 8.8 Jackson 7.0 Las Vegas 9.2
CGrand Junction B.1 Lexington 9.5 Reno f.5
Puebla 8.7 Lousville 8.3 Winnemucca Docuriients
Connecticul Louisia, Mew Hampshite i
Bridgeport 12.0 Baton Rouge 7.7 Concord Document 3haring Hub
Hartford B.5 Lake Charles 8.7 Mount Washington 35.1

Full document details: APl Publ 2517-1989 scan


http://avadocuments2026.com/doc/api-publ-2517-1989-scan
http://avadocuments2026.com/doc/api-publ-2517-1989-scan

12 API PuBucamion 2517
Table 4—Continued
Wind Speed Wind Speed Wind Speed
Location (miles per hour) Location (miles per hour) Location (miles per hour)
New Jersey Oregon (continued ) Texas (continued)
Atlantic City 10.2 Portland 7.9 Houston T8
Newark 10.2 Salem 7.0 Lubbock 12.4
Sk Mashoe Sexton Summit 11.8 Midland-Odessa 11.1
Albugquergue 9.1 Pennsylvania IS‘:L"C :rthll;g 133
Roswell 8.7 Allentown 9.2 S g
_ Ancch 84 VE'm ntonio [[]_[l
Nc:ih‘;i? 5.9 Eag 1.2 Waco 11.3
Binghamton 10.3 Sinerisbury o Wichita Falls 11.7
Buifalo 12.1 Philadelphia : 9.5
New York (Central Park) 9.4 P'T..bmgh Intexnational Utak .
rport 9.2 Salt Lake City 8.8
New York (JFK Airport) 12.2 Williamsport 79
Mew York (La Guardia po - Vermont
Airport) 12.3 Puerto Rico Burlingron B8
Rocheste 9.8 San Jus B.5 CRTRE
S\'racus: d 9.7 o Vg .
g 2 Rhode Island Lynchburg 1.8
MNorth Carolina Providence 10.6 Morfolk 10.5
Asheville 7.6 . . Richmond 7.5
Cape Hatteras 11.4 South Carolina Roanoke 53
Charloite 1 g:;:::;“ g; Washington
g:{;:;bum—ﬁlgh Fat ;g Greenville-Spartanburg 6.7 Olympia 6.7
Wilmington 8.9 South Dakota i A 6.1
North Dakota gbf'dcm }:3 Adrport 9.1
Bismarck 10.3 e 8 : Spokane 8.7
Fargo 12.5 m&l‘h}. iii Walla Walla 3.3
Williston 10.1 ’ Yakima T.1
2 Tennessee i e
A 2 Bristol-Johnson City 5.6 """Bﬁc‘;j‘g“" 53
Cleveland 10.7 e A4 Charleston 6.4
Columbus 8.7 S M Elkins 6.2
Dayton 10.1 Hiemph ad Huntington 6.5
Mansficld 1.0 Nashville 8.0 s :
- ‘ ; Cak Ridge 44 Wisconsin
s R Green B 10.1
Youngstown 10.0 Texas la Cms? S-B
Ahbilene 12.2 : :
Oklahoma ) Ao 137 M?dasun 9.8
Oklahoma City 12.5 Ansiit 93 Milwaukes 11.6
b 10.4 Brownsville 11.6 Wyoming
Oregon Corpus Christi 12.0 Casper 12.9
Astoria B.3 Dallas—Fort Worth 0.3 Cheyenne 12,9
Eugene 1.6 Del Rio 9.9 Lander 6.9
Medford 4.8 El Paso 9.2 Shendan 8.1
Pendleton 9.0 Galveston 11.0

Note: The data in this table are taken from Comparative Climatic Data Through 1984, National Oceanic
and Ammospheric Administration, Asheville, North Carolina, 1986,

in accuracy, but they should not be applied at vapor
pressures at which it is possible for the stock to reach a
boiling state at the liquid surface. The vapor pressure of
some mixtures of hydrocarbons or petrochemicals can-
not be readily predicted; in these cases, the loss equa-

tions cannot be applied.

from the composition of the liquid. In the absence of this
information, a typical value of 64 pounds per pound-
mole can be assumed for gasoline, and a value of 50
pounds per pound-mole can be assumed for U.S. mid-
continent crude oils (including both reactive and non-

reactive fractions). Since a large variability in molecular
weights has been observed in foreign crude oils, no

2.2.2.4 Vapor Molecular Weight

The molecular weight of the vapor, M,, can be deter-

mined by analysis of vapor samples or by calculation
Full document details: APl Publ 2517-1989 scan

average value has been developed for these stacks. For
single-component stocks, the molecular mi&%klments
vapor is equal to the molecular weight of he iigRidstoek!, Sharing Hub
which is given in Table 8 for selected petrochemicals.
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