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QH”) Designation: E 2010 — 99

Standard Test Method for

Positive Pressure Fire Tests of Window Assemblies 1

This standard is issued under the fixed designation E 2010; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope ucts of combustion generated by the window assembly.

1.1 This test method covers fire-test-response applicable toONore 1—The information in 1.7.3 and 1.7.4 may be important in
window assemblies, including glass block and other lightdetermining the fire hazard or fire risk of window assemblies under actual
transmitting assemblies, for use in walls or partitions to retardire conditions. This information may be determined by other suitable fire
the passage of fire (see Appendix X1). test methods. For example, flame spread and smoke development may be

1.2 This fire-test-response test method will determine th&€termined by Test Method E 84.
ability of window assemblies, including glass block and other 1.8 This fire-test-response test method permits through-
light transmitting assemblies, to function as a fire barrieropenings, that are created by cracking, separation, or loss of
during a standard fire endurance test. Such tests shall not lgdazing material, provided they do not exceed specified limits.
construed as determining suitability of window assemblies for 1.9 The values stated in either inch-pound or Sl units are to
continued use after fire exposure (see Appendix X1.2). be regarded separately as the standard. Within the text, the SI

1.3 This fire-test-response test method is intended to evalwnits are shown in brackets. The values stated in each system
ate the ability of window assemblies, including glass block orare not exact equivalents; therefore, each system shall be used
other light transmitting assemblies, to remain in a wall orindependently of the other.
partition during a predeterm.ine(_j fire test exposure, which is Nore 2—Combining values from the two systems may result in
Xlen fg!lov;(/ids)by the application of a hose stream (S€§gn_conformance to this test method.

endix X1.3). .
p1p.4 The fire exposure is not necessarily representative of all 1.10 This standz_ird does not purport 'FO a_ddress all O.f the
fire conditions, which normally vary with changes in the safety concerns, it any, assquated with its use. It is the
amount, nature and distribution of fire loading, ventilation,reSpons'b'“ty of the user of this standard to establish appro-

compartment size and configuration, and heat sink characteg-rlate safety and health practices and determine the applica-

istics of the compartment. It does, however, provide a relativ lity of regulatory limitations prior to use.

measure of fire performance of window assemblies underthesel'11 Thlsfstantda_rdl 1S usgd tto measure ‘g?d dtes%rlbet thed
specified fire exposure conditions. response of materials, products, or assemblies to heat an

1.5 The hose stream test used in this test method is néltame under controlled conditions, .bUt boes not _by i.tself
designed to be representative of an actual hose stream used |B§orporate all factors req_u|red for fire hazard or f|r_e risk
a fire department during fire suppression efforts. assessment of the materials, products, or assemblies under
1.6 Any variation from the construction or conditions that

actual fire conditions.
are tested will possibly change the performance characteristics --12 Th€ text of this test method references notes and
of the assembly.

ootnotes which provide explanatory material. These notes and
1.7 This fire-test-response standard does not provide thfé)otnotes (excluding those in tables and figures) shall not be
following:

considered as requirements of this test method.
1.7.1 The fire endurance of window assemblies in walls 06 Referenced Documents
partitions constructed of materials other than those tested. 21 ASTM Standards:

1.7.2 Atemperature measurement on the unexposed surface . - .
of the window assembly. Ea1n1d9 '\;Il';atsetrsial\l/lgethods for Fire Tests of Building Construction

1.7.3 A measurement of smoke or products of combustion E 176 Terminology of Fire Standafs

that pass through the window assembly. : o :
1.7.4 A measurement of smoke, toxic gases, or other prod- ESBaLTg::Ag(:%gy of Building Constructiofis

UL 385 Standard for Play Pipes for Water Supply Testing in
1 This test method is under the jurisdiction of ASTM Committee E-5 on Fire
Standards and is the direct responsibility of Subcommittee E05.11 on Fire

Endurance. >
Current edition approved April 10, 1999. Published July 1999. Annual Book of Standarg/ol 04.07.
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Fire-Protection Service, 1993 the passage of a stream of water. This data is too imprecise for
) quality control purposes.
3. Terminology

3.1 Definitions—For the purpose of this test method, the & Apparatus
definitions given in Terminology E 176 and Terminology 6.1 Furnace and Test Frame
E 631, together with the following, shall apply: 6.1.1 The furnace construction shall be suitable to meet the

3.1.1 fire window assemblyn—a window or glass block requirements of the fire test protocol. An example of the
configuration, intended for use in walls or partitions, for whichfurnace and test frame is illustrated in Fig. 1 (see Appendix
a fire endurance rating has been determined in accordance wixi.4).
this fire-test-response standard. 6.1.2 The height and width of the furnace opening shall be

3.1.2 glass block assemblp—a light transmitting configu- greater than the test assembly’s corresponding dimension.
ration constructed of glass block held together with mortar or 6.1.3 The furnace shall be heated with burners that are fired
other suitable materials. using either natural gas or liquefied petroleum gases. The

3.1.3 glazing material n—transparent or translucent mate- burners shall:
rial used in fire window assemblies. 6.1.3.1 Have a controllable heat output.

3.1.4 light flame n—a flame approximately 6 in. (152 mm) 6.1.3.2 Be able to expose the test sample to the uniform
long. heating of the standard time-temperature curve.

3.1.5 through-openingn—a uninterrupted hole in the test 6.2 Pressure-Sensing Prohes
assembly that is seen from the unexposed side when viewing 6.2.1 The pressure-sensing probes shall be either:
the suspected hole from a position perpendicular to the plane of 6.2.1.1 A T-shaped sensor as shown in Fig. 2, or
the test assembly. 6.2.1.2 Atube sensor as shown in Fig. 3.

3.1.6 window assemblyn—an integrally fabricated unit 6.3 Differential Pressure Measurement Instruments
containing a glazed light(s) placed in an opening in a wall or 6.3.1 The differential pressure measurement instrument
partition and that is intended primarily for the transmission ofshall be:
light, or light and air, and not primarily as an entrance or exit. 6.3.1.1 A manometer or equivalent transducer, and

6.3.1.2 Capable of reading in graduated increments of no

4. Summary of Test Method greater than 0.01 in. 4 (2.5 Pa) with a precision of not less
4.1 This fire-test-response test method describes the followthan = 0.005 in. HO (* 1.25 Pa).
ing test sequence and procedure. 6.4 Hose Stream Delivery System

4.1.1 A window assembly is exposed to a standard fire 6.4.1 The hose stream delivery system shall consist of:
exposure, controlled to achieve specified temperatures and6.4.1.1 A standard 2z in. (64 mm) diameter hose attached

pressures throughout a specified time period. to a national standard play pipe as described in UL 385.
4.1.2 After the fire endurance test, the window assembly is 6.4.1.2 The play pipe shall have an overall length of+30
subjected to a hose stream test. 0.25 in. (762+= 6 mm) and shall be equipped with a standard

o 1-%in. (28.5 mm) discharge tip of the standard-taper-smooth-
5. Significance and Use bore pattern without shoulder at the orifice.

5.1 In this fire-test-response test method, the test specimens6.4.1.3 The play pipe shall be fitted with a standari:2a.
are subjected to one or more specific sets of laboratory te¢64 mm) inside dimension by 6 in. (153 mm) long nipple
conditions. When different test conditions are substituted or thenounted between the hose and the base of the play pipe.
end-use conditions are changed, it is not always possible by, or 6.4.1.4 A pressure tap for measuring the water pressure at
from, this test method to predict changes to the characteristidhe base of the nozzle shall be normal to the surface of the
measured. Therefore, the results are valid only for the exposure
conditions described in this test method. 1. Furnoce

5.2 This fire-test-response standard determines the fire en$ 5% ° v
durance, in elapsed min, during the test exposure and develops. ces surners
data to enable regulatory bodies to determine the suitability of Z Thermocouple Tupes

window assemblies for use in locations where fire resistance of>. reet seesimen Location
a specified duration is required. §. Losding Jacks (when required)

5.3 The data is not intended to be used to describe or
appraise the fire hazard or fire risk of materials, products, or
assemblies under actual fire conditions.

5.4 This fire-test-response test method requires that obser-
vations be made and recorded relevant to the passage of flame.
This data is too imprecise for quality control purposes.

5.5 This fire-test-response test method uses a hose stream

test to assess the durability of the window assembly relevant to

g
3 Underwriters Laboratories, 333 Pfingsten Road, Northbrook, IL 60062. FIG. 1 Furnace and Test Frame Docu ments
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r Test Assermbly

6.5.2 Other types of protection tubes or pyrometers are
permitted to be used provided that under test conditions they
give the same indications as those of 6.5.1 within the limit of

accuracy that applies for furnace-temperature measurements.
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7. Time-Temperature Curve

7.1 The fire exposure of window assemblies shall be con-
trolled to conform to the applicable portion of the standard
time-temperature curve shown in Fig. 4 (see X2.5).

7.1.1 For a more detailed definition of the time-temperature
curve, refer to Table 1.

7.1.2 The temperature inside the furnace recorded at the
start of the test shall be considered ambient.

Ol
§)

ow

O NN

A
'

.i +____m_,_ . 2

@L— T—wa Steel Boffle — -—+-c

125 in. (3 mm) ¢

S o
i3
16
\;,.

:

(NP PRGN NN 2 0 N2 N GAPN=

A

| 5.9 in.
f 156 mm)

8. Furnace Temperatures

8.1 The temperatures of the test exposure shall be deemed to
be the average temperature obtained from the readings of not
less than nine thermocouples symmetrically disposed and
distributed to show the temperature near all parts of the test
assembly (see X1.6).

8.2 Originally locate the junction of the thermocouples: 6

Secticn View Elevation

FIG. 2 T-Shaped Sensor
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8.2.1 Verify the distance established in 8.2 at intervals not
exceeding 10 min during the first 30 min of the test and
thereafter at intervals not exceeding 30 min.

8.2.2 If the distance is not as specified in 8.2, reset the
distance to comply with 8.2.

8.3 The furnace temperatures shall be measured and re-
corded at intervals not exceeding 1 min.

8.4 The accuracy of the furnace control shall be such that
nipple, shall be centered in its length, and shall not protrude
into the water stream. The points on the curve that determine its character are:

6.4.1.5 A suitable pressure gauge capable of reading a

Hele (typ)

{ Nine 1/18=in. (1.8 mm} diarmeter holes
spoced 4C degrees ogport oround the pipe

Enlarged Section View A — A

FIG. 3 Tube Sensor

minimum of 0-50 psi (0—344.8 kPa) and graduated into no
greater than 2 psi (13.8 kPa) increments shall be used to
measure the water pressure.

6.5 Furnace Thermocouples

6.5.1 The furnace thermocouples shall:

6.5.1.1 Be protected by sealed porcelain tubes having a
nominal¥zin. (19 mm) outside diameter addin. (3 mm) wall
thickness, or, as an alternative, in the case of base metal
thermocouples, protected by a stand#@dn. (13 mm) diam-
eter wrought steel or wrought iron pipe of standard weight, and

6.5.1.2 Have atime constant between the range of 6.0 to 7.2
min while encased in the tubes described in 6.5.1.1.

Note 3—A typical thermocouple assembly meeting these time constant
requirements may be fabricated by fusion-welding the twisted ends of No.
18 gage Chromel-Alumel wires, mounting the leads in porcelain insulators
and inserting the assembly so the thermocouple bed is 0.5 in. (25 mm)
from the sealed end of the standard weight nomifzah. iron, steel, or
Inconef pipe. The time constant for this and for several other thermo-
couple assemblies was measured in 1976. The time constant may also be
calculated from knowledge of its physical and thermal propefties.

“Inconel is a registered trade name of INCO Alloys, Inc., 3800 Riverside Dr.,
Huntington, WV 25720.
> Supporting data is available from ASTM Headquarters. Request RR:E05-1001.
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