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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 epsilonef indicates an editorial change since the last revision or reapproval.

INTRODUCTION

This fire test response standard replaces test method E 163, which was formerly under the
jurisdiction of Committee EO5 on Fire Standards. Test method E 163 was withdrawn on January 1,
1995 in accordance with section 10.5.3.1 of the Regulations Governing ASTM Technical Committees,
which requires that standards shall be updated by the end of the eighth year since last approval date.

1. Scope 1.7 This fire-test-response standard does not provide the

1.1 This test method covers fire-test-response applicable f@llowing: _ o
window assemblies, including glass block and other light 1._7_.1 The fire endurance of _vvmdow assemblies in walls or
transmitting assemblies, for use in walls or partitions to retardP@rtitions constructed of materials other than those tested.
the passage of fire (see Appendix X1). 1.7.2 Atemperature measurement on the unexposed surface
1.2 This fire-test-response test method will determine th@f the window assembly. _
ability of window assemblies, including glass block and other 1.7.3 A measurement of smoke or products of combustion
light transmitting assemblies, to function as a fire barrierthat pass through the window assembly.
during a standard fire endurance test. Such tests shall not bel.7-4 A measurement of smoke, toxic gases, or other prod-
construed as determining suitability of window assemblies fotCtS 0f combustion generated by the window assembly.
continued use after fire exposure (see Appendix X1.2). Note 1—The information in 1.7.3 and 1.7.4 may be important in
1.3 This fire-test-response test method is intended to evalutetermining the fire hazard or fire risk of window assemblies under actual
ate the ability of window assemblies, including glass block offire conditions. This information may be determined by other suitable fire
other light transmitting assemblies, to remain in a wall ortest methods. For example, flame spread and smoke development may be
partition during a predetermined fire test exposure, which j§etermined by Test Method E 84.
then followed by the application of a hose stream (see 1.8 This fire-test-response test method permits through-
Appendix X1.3). openings, that are created by cracking, separation, or loss of
1.4 The fire exposure is not necessarily representative of afllazing material, provided they do not exceed specified limits.
fire conditions, which normally vary with changes in the 1.9 The values stated in either inch-pound or Sl units are to
amount, nature and distribution of fire loading, ventilation,be regarded separately as the standard. Within the text, the SI
compartment size and configuration, and heat sink characteunits are shown in brackets. The values stated in each system
istics of the compartment. It does, however, provide a relativa@re not exact equivalents; therefore, each system shall be used
measure of fire performance of window assemblies under thesadependently of the other.
specified fire exposure conditions. . . . Note 2—Combining values from the two systems may result in
1.5 The hose stream test used in this test method is NGk conformance to this test method.
geﬁsrlgr:jidp;c?tg]eeL?pgsﬁﬁgtﬁ:gesggsgggﬁ Ierflfc();te;.stream used by1.10 This standard does not purport to address all of the

1.6 Any variation from the construction or conditions thatSafety goncerns, if any, associated with its use. It is the

are tested will possibly change the performance characteristi(fs.SponSibi”ty of the user of this standard to e_stablish appro-
of the assembly. priate safety and health practices and determine the applica-

bility of regulatory limitations prior to use.
1.11 This standard is used to measure and describe the
1 This test method is under the jurisdiction of ASTM Committee EO5 on Fire f€Sponse of materials, products, or assemblies to heat and
Standards and is the direct responsibility of Subcommittee E05.11 on Firflame under controlled conditions, but boes not by itself

Endurance. . _incorporate all factors required for fire hazard or fire risk
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assessment of the materials, products, or assemblies undeonditions. When different test conditions are substituted or the
actual fire conditions. end-use conditions are changed, it is not always possible by, or

1.12 The text of this test method references notes androm, this test method to predict changes to the characteristics
footnotes which provide explanatory material. These notes antheasured. Therefore, the results are valid only for the exposure
footnotes (excluding those in tables and figures) shall not beonditions described in this test method.

considered as requirements of this test method. 5.2 This fire-test-response standard determines the fire en-
durance, in elapsed min, during the test exposure and develops
2. Referenced Documents data to enable regulatory bodies to determine the suitability of
2.1 ASTM Standards: window assemblies for use in locations where fire resistance of
E 119 Tests Methods for Fire Tests of Building Constructiona specified duration is required.
and Material$ 5.3 The data is not intended to be used to describe or
E 163 Test Methods of Fire Tests of Window AssembBlies appraise the fire hazard or fire risk of materials, products, or
E 176 Terminology of Fire Standards assemblies under actual fire conditions.
E 631 Terminology of Building Constructiofs 5.4 This fire-test-response test method requires that obser-
2.2 UL Standard: vations be made and recorded relevant to the passage of flame.
UL 385 Standard for Play Pipes for Water Supply Testing inThis data is too imprecise for quality control purposes.
Fire-Protection Service, 1993 5.5 This fire-test-response test method uses a hose stream
test to assess the durability of the window assembly relevant to
3. Terminology the passage of a stream of water. This data is too imprecise for

3.1 Definitions—For the purpose of this test method, the quality control purposes.
definitions given in Terminology E 176 and Terminology
E 631, together with the following, shall apply: 6. Apparatus
3.1.1 fire window assemb)yn—a window or glass block 6.1 Furnace and Test Frame
configuration, intended for use in walls or partitions, for which  6.1.1 The furnace construction shall be suitable to meet the
a fire endurance rating has been determined in accordance witbquirements of the fire test protocol. An example of the
this fire-test-response standard. furnace and test frame is illustrated in Fig. 1 (see Appendix
3.1.2 glass block assemblp—a light transmitting configu-  X1.4).
ration constructed of glass block held together with mortar or 6.1.2 The height and width of the furnace opening shall be
other suitable materials. greater than the test assembly’s corresponding dimension.
3.1.3 glazing material n—transparent or translucent mate- 6.1.3 The furnace shall be heated with burners that are fired
rial used in fire window assemblies. using either natural gas or liquefied petroleum gases. The
3.1.4 light flame n—a flame approximately 6 in. (152 mm) burners shall:
long. 6.1.3.1 Have a controllable heat output.
3.1.5 through-openingn—a uninterrupted hole in the test  6.1.3.2 Be able to expose the test sample to the uniform
assembly that is seen from the unexposed side when viewingeating of the standard time-temperature curve.
the suspected hole from a position perpendicular to the plane of 6.2 Pressure-Sensing Prohes
the test assembly. 6.2.1 The pressure-sensing probes shall be either:
3.1.6 window assemblyn—an integrally fabricated unit 6.2.1.1 A T-shaped sensor as shown in Fig. 2, or
containing a glazed light(s) placed in an opening in a wall or 6.2.1.2 A tube sensor as shown in Fig. 3.
partition and that is intended primarily for the transmission of 6.3 Differential Pressure Measurement Instruments
light, or light and air, and not primarily as an entrance or exit.

4. Summary of Test Method

4.1 This fire-test-response test method describes the follow-
ing test sequence and procedure. Gos Burners

4.1.1 A window assembly is exposed to a standard fire 2 Lo ZoSSuP's Twoes
exposure, controlled to achieve specified temperatures ang’. Test Seecimen Location
pressures throughout a specified time period. §: fecding Jocks (when requirea)

4.1.2 After the fire endurance test, the window assembly is
subjected to a hose stream test.

Furrnace
Exhust Flue
View Poris

SR PN

5. Significance and Use

5.1 In this fire-test-response test method, the test specimens
are subjected to one or more specific sets of laboratory test

2 Annual Book of Standard¥ol 04.07.
3 Discontinued; see 1994nnual Book of Standards/ol 04.07.
“Underwriters Laboratories, 333 Pfingsten Road, Northbrook, IL 60062. FIG. 1 Furnace and Test Frame
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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
InconeP 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.

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.

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.

SInconel is a registered trade name of INCO Alloys, Inc., 3800 Riverside Dr.,
Huntington, WV 25720.

FIG. 3 Tube Sensor

6.3.1 The differential pressure measurement INStrUMENtThe points on the curve that determine its character are:

shall be:

6.3.1.1 A manometer or equivalent transducer, and

6.3.1.2 Capable of reading in graduated increments of no
greater than 0.01 in. }© (2.5 Pa) with a precision of not less
than = 0.005 in. HO (= 1.25 Pa).

6.4 Hose Stream Delivery System

6.4.1 The hose stream delivery system shall consist of:

6.4.1.1 A standard 2z in. (64 mm) diameter hose attached
to a national standard play pipe as described in UL 385.

6.4.1.2 The play pipe shall have an overall length ofZ30
0.25 in. (762= 6 mm) and shall be equipped with a standard
1-¥sin. (28.5 mm) discharge tip of the standard-taper-smooth-
bore pattern without shoulder at the orifice.

6.4.1.3 The play pipe shall be fitted with a standar .
(64 mm) inside dimension by 6 in. (153 mm) long nipple
mounted between the hose and the base of the play pipe.

6.4.1.4 A pressure tap for measuring the water pressure at
the base of the nozzle shall be normal to the surface of the
nipple, shall be centered in its length, and shall not protrude
into the water stream.

6.4.1.5 A suitable pressure gauge capable of reading a
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

1000°F (638°C) at 5 min
1300°F (704°C) at 10 min
1550°F (843°C) at 30 min
1700°F (926°C) atlh
1850°F (1010°C) at2h
2000°F (1093°C) at4h
2300°F (1260°C) at 8 h or over
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FIG. 4 Standard Time-Temperature Curve

 Supporting data is available from ASTM International Headquarters. Request
RR:E05-1001.
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TABLE 1 Standard Time-Temperature Curve for Control of Fire

Tests
Temperature Area Above 68°F  Temperature  Area Above 20°C
Time base base
(h/min) P (°F-min)  (°F-h) (°C) (°C-min)  (°C-h)
0:00 68 0 0 20 0 0
0:05 1000 2330 39 538 1290 22
0:10 1300 7740 129 704 4 300 72
0:15 1399 14 150 236 760 7 860 131
0:20 1462 20970 350 795 11 650 14
0:25 1510 28 050 468 821 15 590 260
0:30 1550 35 360 589 843 19 650 328
0:35 1584 42 860 714 862 23810 397
0:40 1613 50 510 842 878 28 060 468
0:45 1638 58 300 971 892 32 390 540
0:50 1661 66 200 1103 905 36 780 613
0:55 1681 74 220 1237 916 41 230 687
1:00 1700 82 330 1372 927 45 740 762
1:05 1718 90 540 1509 937 50 300 838
1:10 1735 98 830 1647 946 54 910 915
1:15 1650 107 200 1787 955 59 560 993
1:20 1765 115 650 1928 963 64 250 1071
1:25 1779 124 180 2070 971 68 990 1150
1:30 1792 132 760 2213 978 73 760 1229
1:35 1804 141 420 2357 985 78 560 1309
1:40 1815 150 120 2502 991 83 400 1390
1:45 1826 158 890 2648 996 88 280 1471
1:50 1835 167 700 2795 1001 93170 1553
1:55 1843 176 550 2942 1006 98 080 1635
2:00 1850 185 440 3091 1010 103 020 1717
2:10 1862 203 330 3389 1017 112 960 1882
2:20 1875 221 330 3689 1024 122 960 2049
2:30 1888 239 470 3991 1031 133 040 2217
2:40 1900 257 720 4295 1038 143 180 2386
2:50 1912 276 110 4602 1045 153 390 2556
3:00 1925 294 610 4910 1052 163 670 2728
3:10 1938 313 250 5221 1059 174 030 2900
3:20 1950 332 000 5533 1066 184 450 3074
3:30 1962 350 890 5848 1072 194 940 3249
3:40 1975 369 890 6 165 1079 205 500 3425
3:50 1988 389 030 6484 1086 216 130 3602
4:00 2 000 408 280 6 805 1093 226 820 3780
4:10 2012 427 670 7128 1100 237 590 3960
4:20 2025 447 180 7 453 1107 248 430 4140
4:30 2038 466 810 7 780 1114 259 340 4 322
4:40 2050 486 560 8110 1121 270310 4505
4:50 2062 506 450 8441 1128 281360 4689
5:00 2075 526 450 8774 1135 292 470 4874
5:10 2088 546 580 9110 1142 303 660 5061
5:20 2100 566 840 9 447 1149 314 910 5248
5:30 2112 587 220 9787 1156 326 240 5437
5:40 2125 607 730 10129 1163 337 630 5627
5:50 2138 628 360 10473 1170 349 090 5818
6:00 2 150 649 120 10 819 1177 360 620 6 010
6:10 2162 670000 11167 1184 372230 6 204
6:20 2175 691010 11517 1191 383900 6398
6:30 2188 712 140 11 869 1198 395 640 6 594
6:40 2200 733400 12223 1204 407 450 6791
6:50 2212 754780 12580 1211 419 330 6989
7:00 2225 776 290 12 938 1218 431 270 7188
7:10 2238 797920 13299 1225 443 290 7388
7:20 2250 819680 13661 1232 455 380 7 590
7:30 2262 841 560 14 026 1239 467 540 7792
7:40 2275 863570 14393 1246 479 760 7 996
7:50 2288 885700 14762 1253 492 060 8201
8:00 2 300 907 960 15133 1260 504 420 8 407

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
0.25 in. (152+= 6 mm) from the exposed face of the test
assembly or from the wall or partition in which the assembly is
installed.

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
the area under the time-temperature curve, obtained by aver-
aging the results from the thermocouple readings, is within
10 % of the corresponding area under the standard time-
temperature curve for fire test$ b h or less duration, within
7.5 % for those ovel h and not more than 2 h, and within 5 %
for tests exceedm?2 h induration.

9. Furnace Pressure

9.1 The pressure in the furnace shall be measured using
pressure-sensing probes which comply with 6.2 (see Appendix
X1.10).

9.2 The pressure in the furnace shall be measured using at
least two probes located within the furnace and separated by a
vertical distance of at least 6 ft. (1.8 m).

9.3 Locate the probes as near to the centerline of the furnace
opening as practical.

9.4 Use a differential pressure measurement instrument
which complies with 5.3 to measure the pressure. Locate the
differential pressure measurement instrument to minimize the
“stack” effects caused by vertical runs of pressure tubing
between the furnace probe and instrument locations.

10. Test Assemblies

10.1 Construction and Size

10.1.1 Make the window assembly full size (see X1.8).
Make the design, construction, material, workmanship, and
hardware of the test window assembly representative of that for
which approval is desired. Keep a record of materials and
construction details adequate for identification.

10.1.2 Do not allow the area of the test assembly to be less
than 100 ff (9n¥), or either dimension less than 9 ft (2.7 m).
If the conditions of use limit the construction to smaller
dimensions, a proportionate reduction is permitted to be made
in the dimensions of the test assembly for tests qualifying them
only for such restricted use.

10.2 Installation

10.3 Place the window assembly in a wall or partition. Make
the wall or partition in which the window assembly that is to be

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

8. Furnace Temperatures

8.1 The temperatures of the test exposure shall be deemedtative of wall or partition construction.
be the average temperature obtained from the readings of not10.4 Mounting

10.3.1 Adequate to retain the window assembly throughout
the fire and hose stream test, and
10.3.2 Constructed of masonry or other materials represen-
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10.4.1 Mount the window assembly in the wall or partition =~ TABLE 2 Water Pressure at Base of Nozzle and Duration of

in the manner in which it is to be used. Application
10.4.2 Mount it so that the latches and fasteners, other than Desired Rating Water Pressure at Duration of
hinges, shall be on the unexposed side, but do not allow suchFire Endurance Classification) 2% Ozk"F‘,‘;Z'ev psi App'fifsnédsg e(:/m )
mounting to prevent the free and easy operation of all operable ah 25 (310) 20 (32)
components such as ventilators and sash. 1% hand over, if less than 3 h 30 (207) 15 (16)
1 h and over, if less than 1 %2 h 30 (207) 0.9 (10)
11. Test Procedure Less than 1 h 30 (207) 0.6 (6)

11.1 Position and secure the test assembly against the
furnace opening.

11.2 Simultaneously start the fire endurance test, measuririge considered as the exposed area since the hose stream must
devices and data acquisition equipment. Follow the timetraverse this area during its application.

temperature curve described in Section 7. 11.13 Direct the hose stream first at the bottom and then at
11.3 Measure the pressure at each probe location usingal parts of the exposed surface, making changes in direction
differential pressure measurement instrument. slowly. Keep the hose stream moving across the test assembly.

11.4 Calculate the location of the neutral plane (zero differDo not concentrate, or stop, the hose stream on any point on the
ential pressure) using the vertical separation distance artést assembly. Changes in direction of the hose stream shall be
pressure differences between the probes. made within 1 ft (310 mm) outside of the perimeter edge of the

11.5 Within the first 5 min of the fire test, establish the window assembly. The following pattern is to be followed:
neutral pressure plane in the furnace so that at least the upperl1.13.1 Direct the hose stream around the periphery of the
two-thirds of the window assembly is under positive pressurewindow assembly, starting upward from either bottom corner.

11.6 Read and record the differential pressures at intervals 11.13.2 After the hose stream has covered the periphery,
not exceeding 1 min throughout the fire test. apply the hose stream in vertical paths approximately 1 ft (310

11.7 After the pressure profile in 11.5 is established (usingnm) apart until the entire width has been covered.
the measurements at the locations specified 9.2), control the 11.13.3 After the hose stream has covered the width, apply
furnace pressure for the remainder of the fire test so that thiénie hose stream in horizontal paths approximately 1 ft (310
established pressure (at the locations specified 9.2) will not beam) apart until the entire height has been covered.
decreased for the last 25 % of the fire exposure period and an 11.14 Maintain the hose stream on the test assembly for the

aggregate time period of: duration of application in sAt (s/nf) of exposed area as
11.7.1 Ten percent of the fire exposure for fire te$tsloor  prescribed in Table 2. When the required duration has not been

less, reached before 11.13 is complete, then repeat 11.13 in reverse.
11.7.2 Seven and one-half percent of the fire exposure for - )

fire tests longer tha1 h but not longer than 2 h, and 12. Conditions Of Compliance (See X1.12)
11.7.3 Five percent of the fire exposure for fire tests 12.1 Fire Endurance Test

exceedig 2 h induration. 12.1.1 A window assembly shall be considered as meeting

11.8 Continue the fire endurance test until the exposuréhe requirements for acceptable performance when it remains
period of the desired classification or rating is reached unlesis the wall or partition during the fire endurance test within the
the minimum requirements set forth in Section 13 are exceedefllowing limitations:
in a shorter period. 12.1.1.1 There shall be no separation of the glazing material

11.9 Immediately following the fire endurance test, subjeciedges from the glazing frame so as to create any through-
the test assembly to a hose stream delivered through a systepenings.
as described in 6.4 (see X1.11). 12.1.1.2 Movement at the perimeter of operable compo-

11.10 Locate the tip of the nozzle 200.3 ft (6 = 0.1 m)  nents, from the initial closed position, shall not exceed the
from, and on a line normal to, the center of the test window. Ifthickness of the frame member at any point.
impossible to be so located, the nozzle shall be permitted to be 12.1.1.3 No flaming shall occur on the unexposed face of
on a line deviating not more than 30° from the line normal tothe test assembly.
the center of the test window. When so located the distance 12.1.1.4 The window shall not move away from the wall or
from the center shall be less than 200.3 ft (6 = 1 m) by an  patrtition to create a through-opening.
amount equal to I 0.015 ft (0.3= 0.005 m) for each 10° of 12.1.1.5 There shall be no through-openings in the window

deviation from the normal. assembly.
11.11 Establish the water pressure at the base of the nozzle12.1.2 A glass block assembly shall be considered as
as prescribed in Table 2 for the desired rating. meeting the requirements for acceptable performance when it

11.12 One method to calculate the exposed area is using tliemains in the test frame during the fire endurance test within
outside dimensions of the test specimen, including a framehe following limitations:
hangers, tracks, or other parts of the assembly if provided, but 12.1.2.1 No flaming shall occur on the unexposed face of
normally not including the wall or partition into which the the test assembly.
specimen is mounted. Where multiple test specimens are 12.1.2.2 There shall be no through-openings in any of the
mounted in the same wall or partition, the rectangular or squarimdividual glass blocks or the joints between the individual
wall or partition area encompassing all of the specimens shafjlass blocks or between the glass blocks and the test frame.
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12.2 Hose Stream Test Note 4—Typically windows are tested to a maximum of 45 min,
12.2.1 A window assembly shall be considered as meetinfowever, a higher rating may be required for some reason. The test
the requirements for acceptable performance when it remairfgéthod should be able to accommodate this possibly.

in the wall or partition during the hose stream test within the 13 1 11 When the fire endurance rating is 30 min or longer,

following limitations: a correction shall be applied for variation in the furnace

12.2.1.1 Movement at the perimeter of operable compog,naqre time from that prescribed in those cases where it
nents, from the initial closed position, shall not exceed th

. . Sffects the fire endurance rating. This shall be done by
thickness of the frame member at any point.

12.2.1.2 Separation of the glazing material edges from themUItIpIyIng the indicated duration b¥s of the difierence in
. . rea between the curve of the average furnace temperature and
glazing frame so as to create any through-openings shall néY

exceed 30 % of the perimeter of any individual glass light. ?he standard time-temperature curve for the fitsof the test

12.2.1.3 Through-openings created by glazing materia}guration and then dividing the product by the difference in area
breakage in the central area of any individual glass light shal etween the standard time-temperature curve and a baseline of

not exceed 5 % of the area of each individual glass light. ~ ©8°F (200°C) for the same portion of the test, increasing the
12.2.2 A glass block assembly shall be considered aldtter area by 54°F/h (30°C/h) [3240°F/min (1800°C/min)], to

meeting the requirements for acceptable performance when §@mpensate for the thermal lag of the furnace thermocouples

remains in the test frame during the hose stream test within théuring the first part of the test. For fire exposure in the test

following limitations: higher than the standard time-temperature curve, indicated fire
12.2.2.1 At least 70 % of the glass blocks shall not develoggndurance rating shall be increased by the amount of the
through-openings. correction and shall be decreased similarly for fire exposure
13 R below the standard time-temperature curve.
- Report . ] _ The correction shall be expressed by the following formula:
13.1 Report results in accordance with the performance in SIA
the tests as prescribed in this fire-test-response standards. The C (AA) (1)

report shall include, but shall not be limited to, the following: - 3As+D)

13.1.1 Description of the wall or partition in which the \yhere:
window assembly is mounted for testing. C
13.1.2 Temperature measurements of the furnace on &
comparative graph with the standard time-temperature curveA

correction in the same units &s
indicated fire endurance rating,
area under the curve of the indicated average furnace

(Section 6). temperature for the firs¥s of the indicated rating
13.1.3 All observations of the reaction to fire of the test period,
assembly that will possibly have an effect on its performance,As = areaunder the standard time-temperature curve for the
during both the fire and hose stream tests. same part of the indicated fire endurance rating, and
13.1.4 Condition of the window assembly and its fasteningsL = lag correction in the same units Asand A, 54°F/h
after both the fire and hose stream tests. (30°C/h) [3240°F/min (1800°C/min)].
13.1.5 Amount and nature of the movement of any operable 13.1.12 The results of the hose stream test. A concise
components from the initial closed position. statement shall indicate whether the window assembly passed

13.1.6 For fire window assemblies, report the condition ofgr failed.

the individual glass lights inqluding movement of the edges 13.1.13 The laboratory’s name, project number, date tested,
and the percentage and location of fragments dislodged Olurln%onsor, and a description of the laboratory test facility and

the tests. equipment, including the furnace, test frame, etc
13.1.7 For glass blocks, report any loosening of the blocks 4P ' 9 ' T

in the frames and any through-openings. 14 Precision and Bias
13.1.8 Materials and construction of the fire window assem="""
bly, details of installation including latches, hinges, and fas- 14.1 Precision and bias of this fire-test-response test method
teners used for mounting, and the size of the glazed area sh&dr measuring the response of window assemblies to heat and
be recorded or referenced to assure positive identification dfame under controlled laboratory conditions are essentially as
duplication in all respects. specified in Test Method E 119. No information is presented
13.1.9 Pressure measurements made between the furnaggout either the precision and bias of this fire-test-response
and the unexposed face of the test assembly and the calculgmndard for measuring the response of window assemblies to

tions used to determine the location of the neutral plane relativg siandard hose stream under controlled laboratory conditions
to the top of the window assembly during the test. A statemeng, e the test is non-quantitative.

whether or not the upper two-thirds of the window assembly is
subjected to positive pressure.

13.1.10 The performance for the desired exposure perio
obtained in accordance with the conditions of compliance from 15.1 classified; fire; fire endurance; fire-rated assembly;
the following: 20 min, 30 min, 45 min, 1 h, % h, 2 h, 3h or fire-test-response standard; glass blocks; glazing; hose stream;
over in hourly increments. windows

215. Keywords
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APPENDIX
(Nonmandatory Information)

X1. COMMENTARY

X1.1 Introduction X1.3.4 Openings in walls or partitions, even when pro-

X1.1.1 This commentary has been prepared to provide thtected, provide Iqwer fire protection Fhan the wall or partition.
user of this fire-test-response test method with backgrountnder normal circumstances, provide clear spaces on both
information on the development of the standard and itssides of the protective. The designed protection is not normally
application in fire protection of buildings. It also provides €xpected if combustibles are located directly in front of or
guidance in the planning and performance of fire tests and iRehind the opening protectiv¢s,s)
the reporting of results. No attempt has been made to incorpo-
rate all the available information on fire testing in this X1-4 Furnace
commentary. The serious student of fire testing is strongly X1.4.1 This test methods provide details on the operating
urged to peruse the reference documents for a better apprecigharacteristics and of furnace refractory materials and are
tion of the intricate problems associated with testing and witrsufficiently rugged to maintain the overall integrity of the

interpretation of test results. furnace during the fire-exposure period.
o X1.4.2 The thermocouples in the furnace are located 6 in.
X1.2 Application (152 mm) from the face of the window or the wall or partition

X1.2.1 Openings in the exterior walls of buildings havein which the window assembly is installed. Otherwise no
contributed to the spread of fire from one building to anotheffurnace depth is specified. A depth of 8 to 18 in. (203 to 457
through radiant and convective transfer of heat, and from onenm) has been considered desirable by most laboratories. The
compartment to another within a building. Fire Protectionreader is urged to consult reference documents for a more
Standard€1, 2)’ and Building Code$3) recognize the hazard comprehensive review of furnace design and performance
of exterior wall or partition openings when adequate spatia(6,7).
separation does not exist to minimize the danger. Where the
spatial separation is not entirely adequate and the expected fi¥l.5 Temperature-Time Curve
exposure is moderate or light, these regulations do allow X1.5.1 A specific temperature-time relationship for the test
window openings to facilitate functional use of the building. fire is defined in this fire-test-response standard. The actual
However, the window openings must have some protectionecorded temperature-time condition obtained in the furnace
This protection is provided by properly designed windows andjuring the test as measured by the area undeftheurve is
glass block assemblies. Where sustained severe exposures ggguired to be within specified percentages of those of the
possible, it is recommended that the openings be protected widtandard curve. The number and type of temperature-
fire window assemblies. measuring devices are outlined in this fire-test-response stan-

X1.2.2 These same fire window assemblies are sometimefard. Specific standard practices for location and use of these
specified to protect paths of travel from interior fires such asemperature-measuring devices are also outlined in these test
windows abutting exterior stairs and fire escapes and ifnethods.
corridors where wall or partition openings are used to provide X1.5.2 The standard temperature-time curve used in this
natural lighting of the corridor from adjacent rooms. fire-test-response standard is considered to represent a rela-
X1.3 Scope and Significance tively severe building firg6). The curve was adopted_in 1918 _

as a result of several conferences by eleven technical organi-

X1.3.1 This fire-test-response test method provide a methogations, including testing laboratories, insurance underwriters,
for evaluating the effectiveness of light-transmitting openindfire protection associations, and technical sociefes, 10)
protectives to remain in place for moderate durations ofRecognize that tha-t relationship of these fire-test-response

exposure. _ _ ~ standards represents only one real fire situatidn20)
X1.3.2 The window assembly is exposed to predetermined

fire conditions for a specified period of time and then subjectek1.6 Furnace Control

to a standard hose stream impact test. X1.6.1 This fire-test-response test method contains specific

X1'3'.3 These methds do not measure or evaluate the heff\Etruction for measuring temperatures in the furnace and for
transmission or radla_tlon through_the assembly. Consult thfhe selection of required thermocouples. Thermocouples of the
‘l‘\lat|onal_ Fire Pro_teptlon Assomaﬂo_n Sta_mdard No. 80A design specified are sufficiently rugged to retain accuracy
_Protecu_on of BU|Id|_ngs_ from Exterior Fire Exposures” for throughout anticipated test periods. However, their massive
information on exterior fire exposure probleis2,4) construction results in a significant time delay in response to

temperature change and results in temperatures exceeding the

7 The boldface numbers given in parentheses refer to a list of references at tidicated temperatures during the early stages of the test period
end of the text. when the temperature rises rapidly. The iron or porcelain tubes



A8 E 2010 — 01
“afl

surrounding the junction and leads of the thermocouple provideng upon atmospheric conditions, height above ground, wind
a shield against degradation of the junction and increase theonditions and ventilation of the compartment at the beginning
thermal inertia. It is customary for laboratories to replaceand during the fire.
furnace thermocouples after three or four accumulated hours 9{1 11 Ho

. se Stream Test

use.
X1.11.1 Immediately following a fire test, the test frame is

X1.7 Unexposed Surface Temperature removed from the furnace and the window assembly is
X1.7.1 Conditions of compliance for fire-resistive walls or Subjected to the impact, erosion, and cooling effects of a stream
partitions specify that the temperature increase on the uneff water from a 2/zin. (63.5 mm) hose discharging through a
posed side of the wall or partition not exceed 250°F (139°cftandard play pipe equipped with &in. (28.5 mm) tip under
average for the various thermocouples and that there be mpecified pressures. The application of water produces stresses
passage of flame, and gases hot enough to ignite combustibléd, the assembly and provides a measure of its structural
It is obvious that the very nature of a fire window (wire glassCapability. Weights were once used to provide a measure of the

or glass block) precludes both criteria for this fire-test-respons@Pility of the assembly to withstand impact. The hose stream is
test method and radiation must be expected. considered to be an improvement in uniformity and accuracy

over the weights.

X1.8 Test Assemblies X1.12 Conditions of Compliance

X1.8.1 Fire window assemblies are tested in relatively large y; 15 1 During the fire exposure test, the fire window
S|zeshcom%ared with (rjn(ii/thwmdows, g}fm IS, 1(?’q9t3hmz% ;;O 0f assembly must stay in place and not be loosened from the test
area rz]a_vef eenhtesltgb. en asdsem les are less tha tframe or develop any openings around the perimeter of the
size, this Tact should be reported as an exception. frame or the individual glass lights. During the hose stream
X1.9 Conduct of Tests test, _the window assem_bly must remain in place b_ut is

) permitted to have glass dislodged from the central portion of

X1.9.1 It is recommended that the test frame or wall Oreach glass light as long as the amount dislodged does not
partition in which a window assembly is installed be ruggedeyceed 5 9 of the area of each individual light. Also during the
enough to endure the exposed fire during the time period,gge stream test, separation of the glass edges from the frame
without affecting the window assembly. Traditionally this wall by movement away from the frame so as to create a through
or partition has been of masonry construction. Today, firgyhening is limited to 30 % of the perimeter of any individual
windows are installed in other than masonry walls and havey|ss light. At least 70 % of the glass blocks shall not develop

been tested in these walls or partitions. through openings.
X1.10 Furnace Pressures X1.13 Additional Information

X1.10.1 A fire in a building compartment will create both  X1.13.1 Address inquiries concerning this fire-test-response
negative and positive pressures on window assemblies depengst method to ASTM Subcommittee E05.11.
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