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SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to partic-
ular circumstances, locd, state, and federal laws and regulations should be reviewed.

APl is not undertaking to meet the duties of employers, manufacturers, 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 fed-
eral laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

Nothing contained in any APl publication is to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of |etters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at |east every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 effect five years after its publication date as an
operative API standard or, where an extension has been granted, upon republication. Status
of the publication can be ascertained from API [telephone (202) 682-8000]. A catalog of
API publications and materias is published annually and updated quarterly by API, 200
Massachusetts Avenue, NW, Washington, DC 20001.

This document was produced under API standardization procedures that ensure appropri-
ae notification and participation in the developmental process and is designated as an API
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was developed
should be directed in writing to the standardization manager, American Petroleum Institute,
200 Massachusetts Avenue, NW, Washington, DC 20001. Requests for permisson to
reproduce or trandate all or any part of the materia published herein should aso be
addressed to the gen-era manager.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for apply-
ing sound engineering judgment regarding when and where these standards should be
utilized. The formulation and publication of API standards is not intended in any way to
inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. APl does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or
transmitted by any means, electronic, mechanical, photocopying, recording, or otherwise,
without prior written permission from the publisher. Contact the Publisher,

API Publishing Services, 200 Massachusetts Avenue, NW, Washington, DC 20001.

Copyright © 2001 American Petroleum Ingtitute
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FOREWORD

This standard provides rules for testing the deck seams or deck joints of internal floating
roofs under laboratory conditions to provide evaporative deck-seam loss factors or deck-joint
loss factors. It was prepared by Task Group Il of the API Committee on Evaporative Loss
Estimation (CELE).

A testing program was conducted in 1982 that used the pilot tank test method for measur-
ing the deck-seam loss factors of mechanically-joined, contact and non-contact interna
floating roofs. The deck-seam loss factor that is published in APl Publication 2519, Evapo-
rative Loss From Internal Floating-Roof Tanks, and in APl Manual of Petroleum Measure-
ment Standards, Chapter 19.2, “Evaporative Loss From Floating-Roof Tanks,” is based on
these tests. This deck-seam loss factor and the test method that was used to develop it have
been widely accepted by oil companies, manufacturers, industry groups, regulatory agen-
cies, and generd interest groups. APl has not, however, tested or developed deck-seam loss
factors for proprietary designs of individua manufacturers.

A second testing program was conducted in the period from 1994 through 1996 that used
the weight loss test method for measuring deck-seam loss factors. These tests were directed
a developing atest protocol that would eventually be published in the APl Manual of Petro-
leum Measurement Standards, Chapter 19.3, Part C, “Weight Loss Test Method for the Mea-
surement of Deck-Seam Loss Factors for Internal Floating-Roof Tanks.” The first edition of
this publicationis still under development.

A third testing program was conducted in 1999 that used the fugitive emission test method
for measuring deck-seam loss factors. These tests were directed at developing the test proto-
col that is described in this publication.

By publishing this fugitive emission test method, the API is making this test method avail-
ableto interested parties who wish to test particular deck seams or deck joints under the aus-
pices of the API.

AP certification of an evaporative loss factor devel oped through this program is subject to
the following three-step process:

a. The testing shall be performed in laboratories licensed by the API. The requirements to
qualify for licensure are presented in the APl Manua of Petroleum Measurement Standards,
Chapter 19.3, Part G, “ Certified Loss Factor Testing Laboratory Registration;”

b. Testing and determination of test results shall be performed as specified herein; and

¢. The evaluation of these test results and the certification of an evaporative loss factor for
the item tested shall be conducted in accordance with the APl Manual of Petroleum Mea-
surement Standards, Chapter 19.3, Part F, “Evaporative Loss Factor for Storage Tanks
Certification Program.”

API publications may be used by anyone desiring to do so. Every effort has been made by
the Ingtitute 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
fromits 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 standardization manager,
American Petroleum Institute, 200 Massachusetts Avenue, NW, Washington, DC 20001.
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Chapter 19.3—Evaporative Loss Measurement

Part D—Fugitive Emission Test Method for the Measurement of
Deck-Seam Loss Factors for Internal Floating-Roof Tanks

0 Introduction

The purpose of this standard is to establish a uniform
method for measuring evaporative deck-seam loss factors and
deck-joint loss factors of mechanically-joined deck seams
that are used on internal floating-roof tanks. These deck-seam
loss factors and deck-joint loss factors are to be determined in
terms of their loss rate at specified pressure differences across
the deck seam or deck joint for certification purposes.

It is not the purpose of this standard to specify procedures
to be used in the design, manufacture, or field installation of
deck seams or deck joints. Furthermore, equipment should
not be selected for use solely on the basis of evaporative-loss
considerations. Many other factors, such as tank operation,
maintenance, and safety, are important in designing and
selecting tank equipment for a given application.

1 Scope

This test method may be used to establish evaporative
deck-seam loss factors and deck-joint loss factors for
mechanically-joined deck seams that are used on internal
floating-roof tanks. The test method involves passing a con-
trolled flow rate of air through a test enclosure that is sealed
to the top deck of atest pan. The test pan incorporates the test
deck seam or test deck joint and contains a test liquid. The
total hydrocarbon concentration in the air streams entering
and leaving the test enclosure are measured over a range of
pressure differences across the test deck seam.

This standard specifies the test apparatus, the instruments,
the test procedure, and the calculation procedures to be used.
The variables that are to be measured are defined, and quality
provisions are stipulated. The format for reporting the values
of both the test results and their associated uncertainty are
also specified.

This standard may involve the use of hazardous materials,
operations, and equipment. This standard does not purport to
address all of the safety problems associated withitsuse. Itis
the responsibility of the user of this standard to establish
appropriate safety and health practices and to determine the
applicability of regulatory limitations prior to use.

2 References

The following standards contain provisions which through
referencein thistext, constitute provisions of this standard. At
the time of publication, the editions indicated were valid. All

standards are subject to revision, and parties to agreements
based on this standard are encouraged to investigate the pos-
sibility of applying the most recent editions of the standards
indicated below.

2.1 APIREFERENCES

Manual of Petroleum Measurement Standards:

Chapter 15 “Guidelines for the Use of the Inter-
national System of Units (Sl) in the
Petroleum and Allied Industries,”
Second Edition, December 1980.

Chapter 19.2 “Evaporative Loss From Floating

Roof Tanks” First Edition, April
1997.

Chapter 19.3, Part F “Evaporative Loss Fector for Stor-
age Tanks Certification Program,”
First Edition, May 1997.

Chapter 19.3, Part G “Certified Loss Factor Testing Labo-
ratory Registration,” First Edition,
March 1997.

Chapter 19.3, Part H “Tank Seals and Fittings Certifica
tion Administration,” First Edition,
March 1998.

Standards and Publications:

Standard 650 Welded Steel Tanks for Oil Storage, Tenth
Edition, November 1998.

2.2 ASTM! REFERENCES

Standards:

D323 Test Method for Vapor Pressure of Petro-
leum Products (Reid Method).

D3195 Standard  Practice for Rotameter
Calibration.

E220 Method for Calibration of Thermocouples
by Comparison Techniques.

E230 Temperature— Electromotive Force (EMF)

Tables for Standardized Thermocouples.

1IASTM International, 100 Bar Harbor Drive, West Conshohocken,
Pennsylvania 19428.
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2 APl MANUAL OF PETROLEUM MEASUREMENT STANDARDS, CHAPTER 19.3—EVAPORATIVE LOSS MEASUREMENT

3 Terminology
3.1 DEFINITIONS
3.1.1 Covered Floating Roof

A floating roof that results from covering an external float-
ing roof with a fixed roof at the top of the tank shell. This
effectively converts the externa floating roof to an internal
floating roof, while retaining the external-type of floating-
roof design. These floating roofs are typically designed in
accordance with Appendix C of the APl Standard 650,
Welded Steel Tanks for Oil Storage.

3.1.2 Data Acquisition System (DAS)

The equipment used and process of receiving signas from
sensors, determining the values corresponding to the signals,
and recording the results.

3.1.3 Deck

That part of a floating roof that provides buoyancy and
structure, and which covers the magjority of the liquid surface
in a bulk liquid storage tank. The deck has an annular space
around its perimeter to alow it to rise and descend (as the
tank is filled and emptied) without binding against the tank
shell. This annular spaceis closed by a flexible device called
arim sea. The deck may also have penetrations, closed by
deck fittings, that accommodate some functional or opera-
tional feature of the tank.

3.1.4 Deck Fitting

The device that substantially closes a penetration in the
deck of afloating roof in abulk liquid storage tank. Such pen-
efrations are typically for the purpose of accommodating
some functional or operational feature of the tank.

3.1.5 Deck Seam

The construction feature of afloating roof pertaining to the
joint between adjacent deck sheets or deck panels. Certain
types of internal floating roofs are constructed of deck sheets
or deck panels that are joined by mechanical means at deck
seams. Such mechanically-joined deck seams have an associ-
ated deck seam loss. Other types of internal or external float-
ing roofs are constructed of metal sheets that are joined by
welding. Such deck seams do not have an associated deck
seam loss.

3.1.6 Deck Joint

The construction feature of afloating roof pertaining to the
intersection of one deck seam with another deck seam or per-
taining to the intersection of a deck seam with the rim of the
floating roof. Mechanically-joined deck seams typically
incorporate deck joints at locations where the deck seams

intersect each other or intersect the rim of the floating roof.
These deck joint locations have an associated deck joint loss
that is separate from the deck seam loss.

3.1.7 Evaporative Loss Factor

An expression used to describe the evaporative loss rate
characteristics of a given floating-roof device. In order to
obtain the standing storage evaporative lossrate for abulk lig-
uid storage tank equipped with afloating roof, the evaporative
loss factor for each evaporative loss contributing device is
modified by certain characteristics of both the climatic condi-
tions and the stored liquid. The characteristics of the stored
liquid are expressed as a vapor pressure function, a vapor
molecular weight, and a product factor.

3.1.8 External Floating Roof

A floating roof that is exposed to ambient environ-
mental conditions by virtue of being in a bulk liquid storage
tank that does not have afixed roof at the top of the tank shell.
External floating roofs are thus distinguished from internal
floating roofs, which are located in tanks that do have afixed
roof to protect the floating roof from environmental exposure.
External floating roofs are typicaly designed in accordance
with Appendix C of the APl Standard 650, Welded Steel
Tanks for Oil Storage.

3.1.9 FET Facility

The entire facility used in the fugitive emission test (FET)
method. The FET facility includes: the test pan; the test
enclosure; the pressure and temperature sensors, the data
acquisition system; the sample and dilution air pumps; the
total hydrocarbon analyzers; the flow meters; and the associ-
ated flow tubing.

3.1.10 Floating Roof

A device that floats on the surface of the stored liquid in a
bulk liquid storage tank. A floating roof substantially covers
the liquid product surface, thereby reducing its potential for
exposure to evaporation. Floating roofs are comprised of a
deck, arim seal, and miscellaneous deck fittings.

3.1.11 Fugitive Emission Test Method

The test method used to establish evaporative deck-seam
loss factors and deck-joint loss factors for mechanically-
joined deck seams that are used on internal floating-roof
tanks. The fugitive emission test (FET) method involves pass-
ing acontrolled flow rate of air through atest enclosure that is
sealed to the top deck of atest pan over atest deck seam or
over atest deck joint. The test pan contains a volatile hydro-
carbon test liquid. The total hydrocarbon concentration in the

air that enters and in the air that leaves th%emts
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PART D—FUGITIVE EMISSION TEST METHOD FOR THE MEASUREMENT OF DECK-SEAM LOSS FACTORS FOR INTERNAL FLOATING-ROOF TANKS 3

measured, along with the flow rate of the air leaving the test
enclosure, at specified pressure differences across the test
deck seam or test deck joint.

3.1.12 Indicator

An ingtrument that displays or records signals received
from a sensor. The indicator is typicaly constructed to
express the signal in units that are useful to describe the
observed value of measurement. For example, an electronic
signal may be received by the indicator as volts, but then dis-
played as pounds. An indicator may be incorporated into an
electronic data acquisition system. An electronic data acquisi-
tion system typically has the capability to be pre-programmed
to record data at prescribed time intervals, to analyze the data
that has been received, and to dectronically store the resuilts.

3.1.13 Instrument

A device used in the measurement process to sense, trans-
mit, or record observations.

3.1.14 Internal Floating Roof

A floating roof that is not exposed to ambient environmen-
tal conditions by virtue of being in abulk liquid storage tank
that has a fixed roof at the top of the tank shell. Internal float-
ing roofs are thus distinguished from external floating roofs
by their use of afixed roof to protect the internal floating roof
from environmental exposure. Interna floating roofs are typi-
caly designed in accordance with Appendix H of the API
Standard 650, Welded Steel Tanks for Oil Storage.

3.1.15 Product Factor

A factor that describes the evaporative loss characteristics
of agiven liquid product. The product factor, vapor pressure
function, and vapor molecular weight are multiplied by the
sum of the equipment loss factors to determine the standing
storage evaporative loss rate of a bulk liquid storage tank
equipped with afloating roof.

3.1.16 Rim Seal

A flexible device that spans the annular rim space between
the tank shell and the perimeter of the floating roof deck.
Effective rim sedls close the annular rim space, accommodate
irregularities between the floating roof and the tank shell, and
help to center the floating roof, yet permit normal floating
roof movement.

3.1.17 Sensor

An instrument that senses attribute or measurement infor-
mation that is to be obtained in a measurement process. This

information is then transmitted to the indicator to be dis
played or recorded.

3.1.18 Standing Storage Evaporative Loss

Loss of stored liquid product by evaporation past the float-
ing roof during normal service conditions. This does not
include evaporation of liquid that clings to the tank shell and
is exposed to evaporation when the tank is being emptied
(withdrawad l0oss); nor does it include vapor loss that may
occur when the liquid level is sufficiently low so as to allow
the floating roof to rest on its supports (landing 10ss). This
does include, however, evaporative losses from the rim sedl,
deck seams, and deck fittings.

3.1.19 Test Enclosure

The portion of the FET facility that covers the test deck
seam or test deck joint and is sealed to the top deck of the test
pan.

3.1.20 Vapor Pressure Function

A dimensionless factor, used in the loss estimation proce-
dure, that isafunction of theratio of the vapor pressure of the
stored liquid to the average atmospheric pressure at the stor-
age location. The vapor pressure function, the product vapor
molecular weight, and the product factor are multiplied by the
sum of the loss factors of the individual floating roof devices
to determine the total standing storage evaporative loss rate of
abulk liquid storage tank equipped with a floating roof.

3.2 UNITS OF MEASUREMENT

3.2.1 System of Units

This standard employs the inch-pound units of the English
system. Values shall be referenced to the U.S. National Insti-
tute of Standards and Technology (NIST) values (formerly
the U.S. Nationa Bureau of Standards). The text of this stan-
dard does not include equivalent Internationa System of
Units (S1) values, which is the system adopted by the Interna-
tional Organization of Standardization (1SO), but guidance
for conversion to S| and other metric units is provided in
Appendix B, Metric Units, and APl Manual of Petroleum
Measurement Standards Chapter 15.

3.2.2 Basic Units

The unit of length is either the mile, designated mi; the
foot, designated ft; or the inch, designated in. The unit of
mass is the pound mass, designated pound or Ib. The unit of
force is the pound force, designated pound-force or Ibf. The
unit of time is either the hour, designated hr, or the year, des-
ignated yr. The unit of temperature is the degree Fahrenheit,

designated °F, or the degree Rankine, defyg@d(fiments
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4 APl MANUAL OF PETROLEUM MEASUREMENT STANDARDS, CHAPTER 19.3—EVAPORATIVE LOSS MEASUREMENT

3.2.3 Pressure

The unit of pressure is the pound-force per square inch
absolute, designated psia.

3.2.4 Deck-Seam Loss Factors

The unit of reporting deck-seam loss factors is the pound-
mole per foot of deck seam per year, designated |b-mol e/ft yr.

The units of the deck-seam loss factor, K, do not actu-
aly indicate pound-moles of vapor loss over time, but
rather are units of a factor that must be multiplied by cer-
tain coefficients (which are dimensionless) in order to
determine the actual pound-moles of evaporative loss over
time for agiven liquid product. To convert the pound-mole
per foot of deck seam per year units of the deck-seam loss
factor to alossrate in terms of actual pound-moles per foot
of deck seam per year, the deck-seam loss factor, K, is
multiplied by the dimensionless vapor pressure function,
P*, which is a function of the product vapor pressure and
atmospheric pressure, and by the dimensionless product
factor, K.

A pound-mole, designated Ib-mole, is an amount of a
substance the mass of which, when expressed in pounds, is
equal to the numerical value of the molecular weight of the
substance.

To then convert the actual pound-moles per foot of deck
seam per year to pounds per year of a given liquid product,
the loss rate (K, P* K.) is multiplied by the total length of
deck seam, L, having units of feet, and by the molecular
weight of the liquid product in its vapor phase, M,, having
units of pounds per pound-mole. Additional information on
this formula may be found in the APl Manual of Petroleum
Measurement Standards, Chapter 19.2.

3.2.5 Deck-Joint Loss Factors

The unit of reporting deck-joint loss factors is the pound-
mole per year per deck joint, designated Ib-molefyr.

The units of the deck-joint loss factor, K;, do not actually
indicate pound-moles of vapor loss over time, but rather are
units of afactor that must be multiplied by certain coefficients
(which are dimensionless) in order to determine the actual
pound-moles of evaporative loss over time for a given liquid
product. To convert the pound-moles per deck joint per year
units of the deck-joint loss factor to a loss rate in terms of
actual pound-moles per deck joint per year, the deck-joint
loss factor, K, is multiplied by the dimensionless vapor pres-
sure function, P*, which is a function of the product vapor
pressure and atmospheric pressure, and by the dimensionless
product factor, K.

To then convert the actual pound-moles per year per deck
joint to pounds per year of agiven liquid product, thelossrate
(K; P* K.) ismultiplied by the dimensionless total number of
floating roof deck joints, ;, and by the molecular weight of

the liquid product in its vapor phase, M,, the molecular
weight having units of pounds per pound-mole. Additional
information on this formula may be found in the APl Manual
of Petroleum Measurement Standards, Chapter 19.2.

3.3 NOMENCLATURE

Symbol Description
A,  Congtant in the vapor pressure equation, dimen-
sionless.
B,  Constant in the vapor pressure equation, °R.

C;  Concentration of hydrocarbon vapor in the test
enclosureinlet air, ppmv.

C, Concentration of hydrocarbon vapor in the test
enclosure outlet air, ppmv.

D Tank diameter, ft.

D,  Density of hydrocarbon vapor in the test enclosure
outlet air at standard conditions, 1b/sft3.

E  Testenclosurelossrate, Ib/min.

F  Test enclosureloss factor, |b-molefyr.
K.  Product factor of thetest liquid, dimensionless.
K;  Deck-seam loss factor, Ib-molefft yr.
Deck-joint loss factor, 1b-molefyr.
L;  Length of test deck seam, ft.

M,  Molecular weight of the test liquid vapor, Ib/lb-
mole.

Total number of deck joints on the floating roof
deck, dimensionless.

P Vapor pressure of thetest liquid, psia
P,  Atmospheric pressure, psia.

P;  Pressure difference between the pressure inside

the test pan vapor space and the inside the test
enclosure, in wc.

P, Standard pressure (14.696), psia.
P*  Vapor pressure function, dimensionless.

Qs  Volumetric flow rate of the test enclosure outlet air

at standard conditions, sft3/min. Documents
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PART D—FUGITIVE EMISSION TEST METHOD FOR THE MEASUREMENT OF DECK-SEAM LOSS FACTORS FOR INTERNAL FLOATING-ROOF TANKS 5

R Universal gas constant (10.731), ft3 psia/lb-mole
°R.

RVP  Reid vapor pressure of thetest liquid, psi.

S Slope of the test liqguid ASTM-D86 distillation
curve at 10 volume percent evaporated, °F/
volume %.

T;  Temperature of thetest liquid, °F or °R.

T, Standard temperature (60°F or 519.67°R), °F or
°R.

4 Summary of Test Method

The test method described in this standard uses a mass bal-
ance procedure to measure a rate of evaporative loss through
atest deck seam or atest deck joint. A test pan isfitted with a
test deck seam that may include atest deck joint. A test enclo-
sureis placed over the test deck seam and is sedled to the top
deck of the test pan. The test pan is filled to an appropriate
height with a volatile hydrocarbon test liquid of known prop-
erties, such as normal-hexane or iso-hexane. A measured flow
rate of air is passed through the test enclosure and is con-
trolled to maintain prescribed levels of pressure difference
between the pressure in the test pan vapor space and the pres-
sure in the test enclosure. The total hydrocarbon concentra
tionintheair entering the test enclosure and in the air leaving
the test enclosure are continuousy measured using total
hydrocarbon analyzers. A mass balance of the total hydrocar-
bon vapor in the air entering and in the air leaving the test
enclosure is then made to determine the evaporative |oss rate
of hydrocarbon vapors through the test deck seam or test deck
joint. The test enclosure loss rate is then factored for certain
properties of the test liquid and the length of the test deck
seam to determine an evaporative deck-seam loss factor or
deck-joint loss factor.

5 Significance and Use

This test method establishes a procedure for measuring the
evaporative deck-seam loss factor or deck-joint loss factor of
mechanically joined deck seams that are used on interna
floating-roof tanks. Thetesting isto be performed in alabora-
tory that has been approved by the API for this purpose, in
accordance with the APl Manual of Petroleum Measurement
Standards, Chapter 19.3, Part G, “ Certified Loss Factor Test-
ing Laboratory Registration.” The values determined by this
method are to be evaluated in accordance with the APl Man-
ual of Petroleum Measurement Standards, Chapter 19.3, Part
F, “Evaporative Loss Factor for Storage Tanks Certification
Program,” in order to assign API-certified loss factors to the
particular deck seam or deck joint tested. The laboratory
approval procedure, the test method, and the evaluation

method together constitute a procedure by which manufactur-
ers of floating-roof deck seams or floating-roof deck joints
may obtain API-certified loss factors for deck seams or deck
joints of their proprietary design.

6 Limitations To Test Method
6.1 EVALUATION OF RESULTS

The results of this test method are not intended to be used
apart from their evaluation in accordance with the APl Man-
ual of Petroleum Measurement Standards, Chapter 19.3, Part
F, “Evaporative Loss Factor for Storage Tanks Certification
Program.”

6.2 LOW LOSS RATES

This test method is not valid for deck seams or deck joints
that have aloss rate lower than the specified tolerance of the
instruments.

If it is determined that the lossrate of the test deck seam or
test deck joint islessthan the detection limit of the instrumen-
tation, the report of test results shal state the de minimus
value for the deck-seam loss factor or deck-joint loss factor
that is based on the instrumentation detection limit.

7 Test Apparatus
7.1 TEST APPARATUS ILLUSTRATIONS

[Figures 1] 2, land 3|are illustrations of the test apparatus
that is to be used to obtain the measurements necessary for
establishing a certified evaporative deck-seam loss factor or
deck-joint loss factor for a mechanically-joined deck seam or
deck joint that is used on an internal floating roof. [Figure 1Jis
a flow diagram of the test apparatus that illustrates the test
equipment and instrumentation. [Figure 2fis a plan view of the
fugitive emission test facility that illustrates the placement of
the test equipment in the test room. is aview of the
test assembly that illustrates the placement of the test enclo-
sure over the test deck seam on the test pan.

7.2 TEST ROOM

Thetest room isto be large enough to house the test equip-
ment, instrumentation, and personnel required for the test
method. The test room shall be constructed and controlled
such that the air temperature in the test room is capable of
being maintained within +5°F of a selected test room temper-
ature for the duration of the test period.

7.2.1 Insulation

The test room should be insulated to aid in the control of

the air temperature within the test room. D ocuments
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7.2.2 Air Temperature Control System

The test room shall have a dedicated temperature control
system for maintaining the air temperature within the test
room. Thetest room may a so have a dedicated heater and air
conditioner.

7.2.3 Circulation Fan

The test room shall be equipped with a fan that circulates
the air within the test room to reduce air temperature varia
tionsin the test room.

7.2.4 Test Enclosure Inlet Air

The air that is directed into the test enclosure may be
drawn from the air inside of the test room.

7.2.5 Access Doors

The test room shall be equipped with an equipment access
door that islarge enough to permit installation or removal of a
test assembly. The test room may also be equipped with a
smaller personnel access door to provide access to the instru-
mentation and data acquisition system, as well as to permit
inspection of the test assembly during the test period.

7.3 TEST ASSEMBLY

[Figure 3 |lustrates a test assembly, which consists of atest
pan, test deck seam or test deck joint, test enclosure, and test
liquid.

7.3.1 Test Pan

The test pan is of rectangular shape and incorporates a top
deck that simulates the deck of an internal floating roof. The
test pan incorporates afill connection and a drain connection
for useinfilling or draining test liquid from the test pan. The
test pan shall be long enough to permit installation of a test
deck seam that isaminimum of 10 feet long.

The test pan may incorporate multiple test deck seams.
When multiple test deck seams are installed on the top deck
of the test pan, there shall be a minimum spacing of at least 1
foot between the centers of adjacent test deck seams. There
shall also be aminimum spacing of 1 foot from the longitudi-
nal edge of the test pan to the adjacent test deck seam.

The test pan shall be equipped with a vent connection that
permits the test pan vapor space above the test liquid to oper-
ate at near atmospheric pressure. The vent connection may be
connected to a vent pipe that extends outside of the test room.

The test pan shall be equipped with a thermocouple that
permits measuring the temperature of the test liquid during
the test period.

The test pan may rest on any suitable surface, but its posi-
tion shall be adjusted to insure that the level of the test lig-
uid is essentially the same throughout the test pan relative to

the position of the test deck seams or test deck joints. When
testing deck seams or deck joints that normally contact the
liquid product in afloating roof tank, the level of thetest lig-
uid and the position of the test pan shall be adjusted to
insure that all portions of the test deck seam or test deck
joint contact the test liquid in the same manner as occursin
normal service.

7.3.2 Test Deck Seam

To measure the deck-seam loss factor of a specific type of
deck seam, the deck seam to be tested shall be mounted on
the top deck of the test pan using the assembly and installa-
tion procedures that are normally used for the deck seam, as
specified by the deck seam manufacturer. The only excep-
tion to the use of normal installation procedures involves the
end joints where the test deck seam intersects the ends of
the test pan, If these end joints are not contained within the
test enclosure, their construction may be selected to facili-
tate installation of the test deck seam on the top deck of the
test pan.

The surfaces of the test deck seam shall be clean and free
of ail or other materials that may affect the deck-seam loss
factor test results.

7.3.3 Test Deck Joint

To measure the deck-joint loss factor of a specific type of
deck joint, the deck joint to be tested shall be mounted on the
top surface of the test pan using the assembly and installation
procedures that are normally used for the deck joint, as speci-
fied by the deck joint manufacturer. The test deck joints shall
be incorporated into the portion of the deck seam that is con-
tained within the test enclosure.

A specific test deck seam may incorporate multiple test
deck joints. When multiple deck joins are incorporated into a
test deck seam, there shall be a minimum spacing of at least 1
foot between the centers of adjacent test deck joints.

The surfaces of the test deck joint shall be clean and free of
oil or other materials that may affect the deck-joint loss factor
test results.

7.3.4 Test Enclosure

A test enclosure shall be placed over the test deck seam
and test deck joint, if atest deck joint isincorporated into the
test deck seam.

The test enclosure shall be sealed to the top surface of the
test pan deck, as well as to the portions of the test deck seam
which penetrate the ends or side walls of the test enclosure. A
caulk, such as silicone caulk, may be used to provide the
required seal.

A leak-tightness test may be performed on the test enclo-
sureto ensure that there are no leak paths around the perim-

eter of the test enclosure where it is Sﬁﬁaﬁlﬁ@hts
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