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INTRODUCTION

1 Scope

1.1

These requirements cover the investigation of products such as, but not limited to, sleeve, wrap or

spray-on type fire protection systems of various materials and construction intended to protect rigid piping
networks containing combustible liquids from a fire exposure, such as diesel fuel or heating oil, that are
routed in buildings between the supply tank and utilizing equipment.

1.2 Under these requirements, samples of fire resistive pipe protection systems are exposed to a fire
exposure for a duration based on a desired hourly rating, and then to an application of a water hose

stream. The

fire rasistive nine nrotaction-svstem will alsa be evaluated for its abilitv to res
Ll S o Y 24

st leakage of

liquid from th
and water hg

a) Me

b) De
and w

c) De
hose

1.3 The fir¢ exposure and water hose stream tests may-not be representative of all fi

Conditions n
compartmen
compartmen
relative med
conditions. A
assembly, ar

1.4 The clg
during the p|
acceptability

1.5 This st
techniques. ]
pipe require
standards wi

e pipe. The following measurements and determinations are made during.the
se stream tests:

asurement of temperature on the exposed surface of the outermost pipe of the t

fermination of the integrity of the fire resistive pipe protection systems during the
ater hose stream test.

fermination of tightness and leakage resistance of the pipe after the fire expos
Stream test.

hay vary with changes in the amount, nature,”and distribution of fire loadin

in which the fire resistive pipe protection-system is installed. These requiremq
sure of fire performance of comparable assemblies under these specified
ny variation from the construction\or operating condition tested, such as siZ
d materials, may substantially change the performance characteristics of the sys

ssifications for building~construction and materials are intended to register
priod of fire exposure. and are not intended to be interpreted as having det
for use after fire exposure.

hndard does not'evaluate the fuel pipe construction in terms of components|
[his is a teSt-10 evaluate the fire protection element of the assembly. It is assy

| be satisfied outside of this test method.

1.6 These neqnirnmnnfe do-not cover:

fire exposure

bst specimen.

fire exposure

ire and water

'e conditions.
j, ventilation,

size and configuration, and heat cenducting and dissipating charactefistics of the

nts provide a
fire exposure
e, method of
stem.

performance
ermined their

or assembly
med that fuel

ments (e:g. sealing compounds/lubricants etc.) that are established by oth¢r codes and

a) Accumulation of data as to performance of fire resistive pipe protection systems constructed with

comp

onents or sizes other than those tested.

b) Evaluation of the contribution of the fire resistive pipe protection systems generation of smoke,
toxic gases, or other products of combustion.

c) Me

asurement of flame spread over the surface of the tested elements.

d) Evaluation of the firestop system in openings penetrated by the fire resistive pipe protection
systems. Firestop systems for fire resistive pipe protection systems shall be evaluated to the
Standard for Fire Tests of Penetration Firestops, UL 1479.

e) Evaluation of the impact of fire and elevated temperatures on the pipe and associated fittings
and other construction features.
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f) Pipe systems that carry fuels with a boiling point below room temperature.

g) The compatibility, including the potential for corrosion, between the protection system and the
pipe material.

1.7 The results obtained by use of this test method are intended to develop data that will assist
designers, authorities having jurisdiction, end-users, installers and others in determining the acceptability,
with reference to fire resistive pipe protection systems for use with specific pipe applications.

1.8 Tests for burning characteristics of building materials, based on rate of flame spread and the density
of smoke developed when exposed to a standard fire, can be found in the requirements for surface
burning characteristics of building materials in the Standard for Test for Surface Burning Characteristics of
Building Matdfrials, UL 723.

1.9 Tests for fire resistance of firestop systems which penetrate walls, floors and other membranes can
be found in the requirements for the Standard for Fire Tests of Penetration Firestops;/UL 1479.

1.10 Application of these test results to predict fire resistance of pipe, protection systems in actual
installations rfequires careful evaluation of the pipe and fire resistive pipe “protection systém materials
under normalfoperating conditions.

2 Units of NMleasurement

2.1 Values $tated without parentheses are the requireméntr Values in parentheses are explanatory or
approximate information.

3 Undated References

3.1 Any undated reference to a code or standard appearing in the requirements of this stangdard shall be
interpreted ag referring to the latest edition of that code or standard.

4 Glossary
4.1 For the purpose of this Standard, the following definitions apply.
4.2 COMBUSTIBLE LIQUID — A liquid having a closed cup flash point at or above 100°F (38°C).

4.3 FIRE RESISTIVE PIPE PROTECTION SYSTEM — A specific construction of devices,| materials or
protective cogtings’installed around (such as sle_eve or wrap types),_ or _applieq to (s_uch as sprpy-on types),

pipe and assoet ample-pipe-hangers-to-mainta Ategrity-o ptpe subjected
to a standardized fire exposure.

4.4 RIGID PIPING NETWORK - An assembly of pipe, connections, fittings and other components that
when combined provide a stable and continuous channel for conveying combustible liquids. Such pipe
shall meet the minimum specifications established by others for its anticipated use in the field.

4,5 TEST ASSEMBLY — The construction on to which the fire resistive pipe protection system is installed
and suspended.

4.6 TEST SPECIMEN — The fire resistive pipe protection system being evaluated.
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PERFORMANCE

5 Fire Exposure Test

5.1 Test sample

5.1.1

Each representative type of fire resistive pipe protection system for which rating is desired is to be

tested beneath a floor assembly unless it is determined that all features of its intended use can be
evaluated by testing with a wall assembly. A minimum of 5 ft of the test specimen shall be exposed to the

fire.

5.1.2 The fle
fire resistive
do not influe
to excessive

5.1.3 Thepg

pipe protectlon system during both the fire exposure and water hose stream'te
ce the physical fire performance of the fire resistive pipe protection system; for
deflection or falling debris.

ipe and fire resistive pipe protection system are to be installed as.complete syg

to each incofporate at least one intermediate support, connection and fitting for which is rep

that for whig
segment (sp

514 Ifar
protection syj

5.1.5 Unles
be construct|
influencing t
degradation
system. The

516 Thep
distance bet
the edge effe

5.2 Condit
5.2.1 Prior

conditioned,
constructiong

h a rating is desired. If the fire resistive pipe protection system is applied in
ice, joint or overlap) representative of the field application §hall be included in th

hting is desired only for a specific rigid fuel pipe network, the installed fire
5tem shall simulate the condition for which rating.is desired.

s a rating is desired for a specific construgtién, the firestop system for the floor
ed using materials and techniques that provide an effective heat and smoksg
he performance of the fire resistive> pipe protection system, for example 4
or excessive heat transfer to the.fire resistive pipe protection system withi
firestop system is not being evaltated as part of this standard.

eriphery of the test samplé.isto be not closer than 12 in (305 mm) from the furng
veen the test sample periphery and furnace edge may be reduced if it is dem
cts do not affect the.test results.

oning

to fire testing, each fire resistive pipe protection system and floor or wall assg
if neeessary, to provide a moisture condition representative of that likely to e

support for the

5ts, but which
example, due

tems and are
resentative of
segments, a
b test sample.

resistive pipe

opening is to
seal without
s a result of
n the firestop

ce edge. The

pnstrated that

mbly is to be
xist in similar

resistive pipa—

in bundmgs The floor or wall assembly may be condltloned independen

ly of the fire

hich would be

established in eqU|I|br|um resultmg from drymg of a sample in air havmg 50% relatlve humidity at 73°F
(23°C). If it is impractical to achieve this equilibrium moisture condition, the test may be conducted when
the dampest portion of the test assembly and test sample have achieved an equilibrium moisture content
corresponding to drying in air having 50 to 75% relative humidity at 73 +5°F (23 £3°C).

Exception: These requirements may be waived if:

a) An equilibrium moisture condition is not achieved within a 12 month conditioning period; or

b) The construction is such that drying of the interior of the assembly is prevented by hermetic
sealing of the construction materials. In these cases, the conditioning need then be continued only
until the test assembly has developed sufficient strength to retain the test samples securely in
position.
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5.2.2 A procedure with electric sensing elements may be used to determine the relative humidity within a
test assembly and test sample made of materials other than concrete.

5.3 Protection of assembly and sample

5.3.1 The testing equipment, test sample and assembly are to be protected from any condition of wind or
weather that might influence the test results. The ambient air temperature at the beginning of the test is to
be within the range of 50 to 90°F (10 to 32°C). The velocity of air across the unexposed surface of the test
sample, measured immediately before the test begins, is not to exceed 4.4 ft/s (1.3 m/s) as determined by
an anemometer placed at right angles to the unexposed surface. If mechanical ventilation is employed
during the test, an air stream is not to be directed across the surface of the sample.

5.4 Furnac¢ temperature control and measurement

5.4.1 The t¢mperature of the furnace is to be controlled so that the area under the measured time-
temperature ¢urve of furnace temperature, obtained by averaging the result from thermocouple (see 5.4.3
— 5.5.2) or pyrometer readings, is within 10% of the corresponding areapunder the standard time-
temperature ¢urve for fire tests of 1 h or less duration, within 7.5% for tests.Jonger than 1 h HQut not longer
than 2 h, and within 5% for tests exceeding 2 h in duration. The pointsson the curve that getermine its
character areps follows in (a) — (h) below.

a) 50 + 90°F (10 to 32°C) at 0 min
b) 1000°F (538°C) at 5 min

c) 1300°F (704°C) at 10 min

d) 1590°F (843°C) at 30 min

e) 1700°F (927°C)at1h

f) 1850°F (1010°C)at2 h

g) 2000°F (1093°C)at4 h

h) 2300°F (1260°C) at8 h

5.4.2 For a more precise:definition of the time-temperature curve, see Appendix A. The testsponsor may
also elect to utilize the‘time-temperature curve of the Standard for Rapid Rise Fire Tests pf Protection
Materials for| Structural Steel, UL 1709 (Standard Test Methods for Determining Effe¢ts of Large
Hydrocarbon [Peol Fires on Structural Members and Assemblies, ASTM E1529) to expose to the test
assembly.

5.4.3 The measured temperature to be compared with the standard time-temperature curve is to be the
average temperature obtained from the readings of thermocouples symmetrically disposed and distributed
within the test furnace to indicate the temperature near all parts of the test assembly.

5.4.4 A minimum of three thermocouples are to be used, and there are to be no fewer than five
thermocouples per 100 ft? (9.3 m?) of floor surface, and no fewer than nine thermocouples per 100 ft? of
wall surface. The floor or wall surface area is to be the gross area of test assembly and system areas.

5.4.5 For floors, the junctions of the thermocouples are to be placed 12 in (305 mm) from the exposed
surface of the floor assembly. For walls, the junctions of the thermocouples are to be placed 6 in (152 mm)
from the exposed surface of the wall assembly.
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5.4.6 The temperatures are to be read and recorded at intervals of 1 min or less during the first 2 h and
at intervals of 2 min or less thereafter.

5.5 Furnace thermocouple preparation

5.5.1

Each furnace thermocouple is to be enclosed in a sealed protection tube. The exposed combined

length of protection tube and thermocouple in the furnace chamber is not to be less than 12 in (305 mm).
Other types of protection tubes can be used provided that the temperature measurements are within the

limits of accu

racy specified in 5.5.2.

5.5.2 The time constant of the protected thermocouple assembly is to be W|th|n the range of 5.0 to 7.0

min. A typica

g fabricated by

fusion-weldirjg the twisted ends of 18 AWG (0 82 mm?) chromel alumel wires, mountnn the leads in

porcelain ins
iron, steel, o
junction is to

5.6 Samplé

5.6.1 Temp
locations und

lators and inserting the assembly into a standard weight nominal 1/2-in~(13
inconel pipe, and sealing the end of the pipe that is inside the furnace. The
be inside the pipe, 1/2 in from the sealed end.

temperature measurement

erature measurements are to be made by thermocouplés' placed at each of
erneath the fire resistive pipe protection material, as illustrated in Figure 5.1.

Group A)

1) A minimum of two thermocouples evenly. distributed around the perimeter g
point 1 in (25 mm) from the floor or wall:sUrface facing the furnace;

2) A minimum of four thermocouples' evenly distributed around the perimetg
immediately adjacent to the pipe support;

3) A minimum of two thermocouples evenly distributed around the perimeter o
point 12 in (305 mm) fromithe floor or wall surface on the leg of the pipe;

4) A minimum of four thermocouples evenly distributed around the perimeter
the center of the-pipe elbow;

5) A minimum.of two thermocouples evenly distributed around the perimeter o
point 121018 in (305 to 457 mm) from and on both sides of the pipe support; a

6) A-minimum of two thermocouples evenly distributed around the perimeter o

m) diameter
thermocouple

the following

f the pipe at a

pr of the pipe

f the pipe ata

of the pipe at

f the pipe at a

nd

f the pipe at a

point directly beneath a representative joint or splice in the fire resistive protec]ion material.

Group B)

1) At all anticipated hot spots on the pipe and at the discretion of the testing body.
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Figure 5.1

Temperature measurement locations

PIPE —

L ag) e
. INTERMEDIATE
AB) —le SUPPORT
\ A(2) /
Al , ¢ .
A(5) ) (5

su2147a

NOTE — Thermogouple location. See 5.6.1 for description of alpha-numerical symbols.

5.6.2 Tempgrature measurements shall be made at locations in addition to those described in 5.6.1 for
the purpose df evaluating the performance of the fire resistive pipe protection system and firegtop.

5.6.3 Tempgratures on the surface of the pipe are to be measured with thermocouples screwed, bolted,
riveted, welded, wire-tied, taped or.peened to the pipe in a manner to ensure their securement to the pipe
at the requiref location. The thermocouple leads are to be not larger than 18 AWG (0.82 mm?) and are to
be electrically insulated with heat- and moisture-resistant coverings.

5.6.4 Tempgratures ate-to be measured and recorded at intervals of 10 s or less.

5.7 Differential.pressure measurements

5.7.1 General

5.7.1.1 The differential pressure between the exposed and unexposed surfaces of the floor or wall
assembly is to be 2.5 Pa or controlled with £20% of the intended value as outlined in 5.7.3.1 during the test
(excluding the first 10 min), and is to be measured at a point on each side of the floor or wall, 0.78 in (20
mm) from the surface of the assembly, as follows:

a) At the center and quarter points of the longitudinal center line for a floor assembly; and

b) At the center and quarter points of the vertical center line for a wall assembly.
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5.7.2 Pressure measurement apparatus

5.7.2.1 The differential pressure is to be measured by means of a manometer or equivalent transducer
capable of reading pressure within an accuracy of 0.01 in (2.5 Pa) of water.

5.7.2.2 The pressure measuring probe tips are to be as illustrated in Figure 5.2, or the equivalent, and
manufactured form stainless steel or equivalent material.

Figure 5.2

Pressure measurement probe

~3/4 e ~6" (152mm) ———————————=]
(19mm) -3/
(19mm) ~2 1 1 ~2
| (51mm) (25mm)[(25mm)) (51mm)
N3
7| €
0
~|™
12
L 7 =

-6" (152mm)

-] -

| —

SECTION PLAN

$3672
5.7.3 Differential pressure selection

5.7.3.1 Thqdifferential pressure employed in testing is to be that determined by either:

a) Code requirements;
b) The design pressure that may occur in the type of installation for which the test is proposed; or

c¢) Other circumstances.
5.8 Duration of test

5.8.1 The test specimen and assembly are to be subjected to fire exposure as described in 5.4 for a
period equal to or greater than the desired rating of the system.
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6 Hose Stream Test

6.1

Within 10 min after the fire exposure test, the test assembly is to be subjected to the impact, erosion,

and cooling effects of a water hose stream, as described in Table 6.1, directed first at the middle and then

at all other pa

rts of the exposed surface, with all changes in direction being made slowly.

Table 6.1
Pressure and duration — hose stream test
Water pressure at base of nozzle, psi Duration of application, s/ft? (s/m?) of
Desired F rating (F), min (kPa) exposed area®

240 <F <480 45 (310) 3.0 (32)
1P0<F <240 30 (210) 1.5.(16)
do<F <120 30 (210) 0.90(9.7)

F <90 30 (210) 0.60 (6.5)

@ The rectangul
area, as the ho

br area of the wall or floor assembly into which the test assembly is mounted is to be'Considered as t
e stream must traverse this calculated area during its application.

he exposed

6.2 The strg
Standard play
taper, smooth
is to be as sp

6.3 The noZ
the nozzle is
specimen. If g
ft (305 mm) fq

7 Leakage

7.1 After theg

7.2 Pressur|
example, Sta
Seamless, Af
steel pipe.

7.3 Aleaka

am is to be delivered through 2-1/2 in (63.5 mm) hose and discharged throug
pipe of corresponding size equipped with a 1-1/8 in (28.6 mm) discharge tip of
-bore pattern without a shoulder at the orifice. Thedwater pressure and duration
beified in Table 6.1.

Zle orifice is to be 20 ft (6.1 m) from the center of the exposed surface of the tes
located so that, when directed at the_center, its axis is normal to the surfag
therwise located, its distance from thg,center is to be less than 20 ft by an amod
r each 10 degrees of deviation from\the normal.

fest
test assembly cools from the fire endurance test, conduct the leakage test as fa

ze the pipe with-water to 150 percent of the working pressure rating of
ndard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
bTM A53 Bymay be used as a guide to determine the working pressure rating of

je test conducted prior to the fire endurance test is not required but may be uss

h a National
he standard-
bf application

t specimen if
e of the test
nt equal to 1

llows:
he pipe. For

Welded and
schedule 40

ful to ensure

the piping network s free ofopeningsand-toestabtistra bernchmark pressure vatue:

7.4 The leakage test pressure shall be maintained for at least 15 min after which time the test specimen
shall be examined for leaks. The test pressure within the pipe system shall not be reduced while
performing this examination.

CONDITIONS OF ACCEPTANCE

8 General

8.1

8.1.1

Fire exposure

The fire resistive pipe protection system shall remain intact during the fire exposure and water hose

stream tests without developing any openings through which the interior of the pipe is visible. The test
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