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Origin and Development of NFPA 252

The Standard Methods of Fire Tests of Door Assemblies was adopted as a tentative standard
by the ASTM in 1940 and was formally adopted in 1941. In 1942, this standard was adopted
by the NFPA and approved by the American Standards Association. It was reaffirmed by
the Committee on Fire Tests of Building Construction and Materials and adopted in 1950.
In 1953, a new NFPA Committee on Fire Tests was formed by action of the Board of Direc-
tors, and recommendations for revision of the standard made from that committee were
adopted in 1958, 1969, 1972, 1976, 1979, 1984, and 1990.

The test procedure covered by this standard was developed by Underwriters Labora-
tories Inc.
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Chapter 1 General

1-1 Purpose. This standard outlines methods of fire test
for door assemblies.

1-2 Scope.

1-2.1 These methods of fire test are applicable to door
assemblies of various materials and types of construction used
in wall openings to retard the passage of fire.

1.2.2 Tests made in conformity with these test methods will
register performance of door assemblies during the test expo-
sure; but such tests shall not be construed as determining
their suitability for use after exposure to fire.

1-2.3 Itis the intent that tests made in conformity with these
test methods will develop data that enables regulatory bod-
ies to determine the suitability of door assemblies for use in
locations where fire resistance of a specified duration is
required.

1-3 Significance.

1-3.1 These test methods are intended to evaluate the abil-
ity of a door assembly to remain in an opening during a pre-
determined test exposure.

1-3.2 The tests expose a specimen to a standard fire expo-
sure that is controlled to achieve specified temperatures
throughout a specified time period, followed by the appli-
cation of a specified standard fire hose stream. The exposure,
however, may not be representative of all fire conditions,
which may vary with changes in the amount, nature, and dis-
tribution of fire loading, ventilation, compartment size and
configuration, and heat sink characteristics of the compart-
ment. It does, however, provide a relative measure of the fire
performance of door assemblies under these specified fire
exposure conditions.

1-3.3 Any variation in the construction or conditions that
are tested may substantially change the performance char-
acteristics of the assembly.

1-3.4 The test methods do not provide the following:

1-3.4.1 Full information on the performance of all door
assemblies in walls constructed of materials other than those
tested.

1-3.4.2 Evaluation of the degree to which the door assem-
bly contributes to the fire hazard through generation of
smoke, toxic gases, or other products of combustion.

1-3.4.3 A measurement that determines a limit on the num-
ber of openings allowed in glazed areas or the number and
size of lateral openings between the door and frame.

1-3.4.4 A measurement of the degree of control or limita-
tion of the passage of smoke or products of combustion
through the door assembly.

1-3.4.5 A measurement that determines a temperature limit
on the unexposed side of the door assembly.

Chapter 2 Control of Fire Tests
2-1 Time-Temperature Curve.

2-1.1 The fire exposure of door assemblies shall be con-
trolled to conform to the applicable portion of the standard
time-temperature curve shown in Figure 2-1.1. The points
on the curve that determine its character are:
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1300°F ( 704°C).......... at 10 minutes
1550°F ( 843°C).......... at 30 minutes
1638°F ( 892°C).......... at 45 minutes
1700°F ( 927°C).....couvenn..e. at 1 hour
1792°F ( 978°C)............ at 1/, hours
1925°F (1052°C).............. at 3 hours
Figure 2-1.1.

2-1.2 For a closer definition of the time-temperature curve,
see Figure 2-1.2.

2-2 Furnace Temperatures.

2-2.1 Test exposure temperatures shall be determined by
using 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. The thermocouples shall be protected by sealed
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Time 1 Ares Abore 68 F. Base . Area Above 20 C. Bage
Temperature -
bromin | Gt Fabr | deg FAML- ) geg Bahrone| ues. cenr | 66 GeMtc | geg Centobr.
0:00 68 00 0 20 00 0
0:05 1000 2 330 39 538 1290 22
0:10 1300 71740 129 704 4 800 12
0:156 1399 14 160 236 760 7860 181
0:20 1 462 20 970 350 7956 11 650 194
0:268 1610 28 050 468 821 15 690 260
0:80 1 550 35 360 549 843 19 660 328
0:86 1584 42 860 714 862 23 810 897
0:40 1618 50510 842 878 28 060 468
0:45 1638 68 300 871 892 32 890 540
0:80 1661 66 200 1103 905 86 730 618
0:58 1681 74 220 1237 916 41 230 687
1:00 1700 82 330 1372 927 45 740 762
1:06 11718 90 540 1609 937 60 300 838
1:10 11736 98 830 1647 946 54 910 816
1:16 11750 107 200 11787 955 69 660 998
1:20 11766 115 650 1928 963 64 260 1071
1:25 11719 124 180 2070 971 68 990 1160
1:80 1792 132 760 2213 978 73 760 1229
1:86 1804 141 420 2 367 985 78 860 1 309
1:40 1815 150 120 2 602 991 83 400 1 390
1:46 1826 158 890 2 648 996 88 280 1471
1:50 1 836 167 700 21795 1001 93 170 15663
1:586 1843 176 650 2 942 1006 98 080 16356
2:00 1860 185 440 3091 1010 103 020 11717
2:10 1862 203 330 8 389 1017 112 960 1882
2:20 1876 221 330 3 689 1024 122 960 2 049
2:30 1888 239 470 3991 1031 133 040 2217
2:40 1 800 257 720 4 295 1038 143 180 2 386
2:60 1912 276 110 4602 1045 153 390 2 5566
8:00 1926 294 610 4910 1 052 163 670 2728
8:10 1938 313 250 6221 1059 174 030 2900
8:20 1 950 332 000 6533 1066 184 460 3074
8:30 1 962 $50 890 5 848 1072 194 940 3249
8:40 1976 369 890 6 165 1079 205 600 3426
8:60 1988 389 030 6 484 1 086 216 130 3 602
4:00 2000 108 280 6805 1098 226 820 3 780
4:10 2012 427 670 7128 1100 237 590 3960
4:20 2025 447 180 7453 1107 248 430 4140
4:30 2 038 466 810 71780 1114 259 340 4322
4:40 2050 486 560 8110 1121 270 810 4 606
4:50 2062 506 450 8 441 1128 281 360 4 689
8:00 2076 526 460 81774 1136 292 470 4874
5:10 2 088 546 580 9110 1142 303 660 5061
6:20 2100 566 840 9 447 1149 814 910 6 248
6:30 2112 587 220 9 787 1156 326 240 6 437
6:40 2125 607 730 10 129 1163 337 630 6 627
5:50 2138 628 360 10 473 1170 349 090 5818
6:00 2160 649 120 10 819 1177 360 620 6010
6:10 2 162 670 000 11 167 1184 872 230 6 204
6:20 2176 691 010 11 617 1191 383 900 6398
6:30 2188 712 140 11 869 1198 395 640 6694
6:40 2 200 733 400 12 223 1204 407 460 6 791
6:60 | 2212 754 780 12 580 1211 419 330 6 989
7:00 | 2225 776 290 12 938 1218 431 270 7188
7:10 1 2238 797 920 18 299 1225 443 290 7888
7:20 2 250 819 680 13 661 1232 455 380 7 690
7:30 ! 2262 841 660 14 026 1239 467 540 71792
7:40 ! 2275 863 570 14 3938 ! 1246 479 760 7 996
7:60 2 288 885 700 14762 | 1253 492 060 8 201
8:00 2 300 907 960 15 133 I 1260 504 420 8 407
Figure 2-1.2 Standard Time-Temperature Curve for Control

of Fire Tests.

porcelain tubes having ¥4-in. (19-mm) outside diameter and
lg-in. (3-mm) wall thickness, or, as an alternate, in the case
of base metal thermocouples, protected by Yo-in. (13-mm)
wrought steel or wrought iron pipe of standard weight. The
Jjunction of the thermocouples shall be located 6 in. (152 mm)
from the exposed face of the test assembly, or from the
masonry in which the assembly is installed, during the entire
test exposure.

2-2.2 The temperatures shall be read at intervals not exceed-
ing 5 minutes during the first 2 hours, and thereafter the
intervals may be increased to not more than 10 minutes.

2-2.3 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
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10 percent of the corresponding area under the standard
time-temperature curve for fire tests of 1 hour or less dura-
tion, within 7.5 percent for those over 1 hour and not more
than 2 hours, and within 5 percent for tests exceeding 2
hours in duration.

2-3 Unexposed Surface Temperatures.

2-3.1 Unexposed surface iemperatures shall be recorded
and shall be determined in the following manner:

(a) Unexposed surface temperatures shall be taken at not
fewer than three points, with at least one thermocouple in
each 16-sq ft (1.5-m’) area of the door. Thermocouples shall
not be located over reinforcements extending through the
door, over vision panels, or nearer than 12 in. (305 mm) from
the edge of the door.
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(b) Unexposed surface temperatures shall be measured
by thermocouples placed under flexible, oven-dried, felted
asbestos pads 6 = Vg in. sq (152 = 3 mm sq), 0.40 = 0.05
in. (10 = 1 mm) in thickness, and weighing not less than 1.0
Ib/fi* nor more than 1.4 Ib/ft* (5 kg/m® nor more than 6.8
kg/m®). The pads shall be held firmly against the surface of
the door and shall fit closely about the thermocouples. The
thermocouple leads shall be positioned under the pad for a
distance of not less than 3Y in. (89 mm) with the hot junc-
tion under the center of the pad. The thermocouple leads
under the pads shall be not heavier than No. 18 AWG (0.82
mm?) and shall be electrically insulated with heat-resistant
and moisture-resistant coatings.

(c) Unexposed surface temperatures shall be read at inter-
vals not exceeding 5 minutes for the first 30 minutes of the
test.

Exception:  Single-layer metal doors need not comply with 2-3.1
(a) through (c).

Chapter 3 Test Assemblies

3-1 Construction and Size.

3-1.1 The construction and size of a test door assembly,
which can include single doors, doors in pairs, special-purpose
doors (such as Dutch doors, double-egress doors, etc.), or
multisection doors, shall be representative of that type of
assembly for which classification or rating is desired.

3-1.2 A floor structure shall be provided as part of the open-
ing to be protected, except where such floor interferes with
the operation of the door. The floor segment shall be of non-
combustible material and shall project into the furnace for
a distance that is approximately twice the thickness of the test
door, or to the limit of the frame, whichever is greater.

3-2 Mounting.

3-2.1 Swinging doors shall be mounted so as to open into
the furnace chamber.

3-2.2 Sliding and rolling doors, except horizontal slide-type
elevator doors, shall be mounted on the exposed side of the
opening in the wall closing the furnace chamber.

3-2.3 Horizontal slide-type elevator doors shall be mounted
on the unexposed side of the opening in the wall closing the
furnace chamber.

3-2.4 Access-type doors and their frame assemblies and
chute-type doors and their frame assemblies shall be mounted
so as to have one assembly open into the furnace chamber
and another assembly open away from the furnace chamber.

3-2.5 Dumbwaiter doors and frame assemblies and service-
counter doors and frame assemblies shall be mounted on the
exposed side of the opening in the wall.

3-2.6 Door frames shall be evaluated when mounted so as
to have the doors open either away from or into the furnace
chamber, at the discretion of the testing authority, to obtain
representative information on the performance of the con-
struction under test.

3-2.7 Surface-mounted hardware (fire-exit devices) for use
on fire doors shall be evaluated under conditions where it
is installed in one door assembly that swings into the furnace
chamber and another door assembly that swings away from
the furnace chamber.

3-2.8 The mountings of all doors shall be such that they fit
snugly within the frame, against wall surfaces, or in guides,
but such mounting shall not prevent free and easy operation
of the test door.

3-3 Clearances.

3-3.1 Clearances for swinging doors shall be as follows:

With a minus Yi6-in. (1.6-mm) tolerance: Yg in. (3 mm)
along the top, Y3 in. (3 mm) along the hinge and latch jambs,
/g in. (3 mm) along the meeting edge of doors in pairs, ¥
in. (10 mm) at the bottom edge of a single swinging door,
and Y4 in. (6 mm) at the bottom of a pair of doors.

3-3.2 Clearances for horizontal sliding doors not mounted
within guides shall be as follows:

With a minus Ys-in. (3-mm) tolerance: Ys in. (12.7 mm)
between door and wall surfaces, ¥g in. (10 mm) between door
and floor structure, and Y4 in. (6 mm) between the meeting
edges of center-parting doors. A maximum lap of 4 in. (102
mmy) of the door over the wall opening at sides and top shall
be provided.

3-3.3 Clearances for vertical sliding doors moving within
guides shall be as follows:

With a minus Yg-in. (3-mm) tolerance: Y2 in. (12.7 mm)
between the door and wall surfaces along top and/or bottom
door edges, with guides mounted directly to the wall surface,
and ¥j6 in. (5 mm) between meeting edges of bi-parting doors
or ¥16 in. (5 mm) between door and floor structure or sill.

3-3.4 Clearances for horizontal slide-type elevator doors shall
be as follows:

With a minus Yg-in. (3-mm) tolerance: ¥ in. (10 mm)
between the door and wall surface, ¥s in. (10 mm) between
multisection door panels, and ¥g in. (10 mm) from the bot-
tom of a panel to the sill. Multisection door panels shall over-
lap ¥4 in. (19 mm). Door panels shall lap the wall opening
¥4 in. (19 mm) at sides and top.

Chapter 4 Conduct of Tests
4-1 Test Assembly.

4-1.1 The wall or partition in which the door assembly is
tested shall be adequate to retain the assembly throughout
the fire and hose stream test; it shall be constructed of
masonry or other materials representative of wall or parti-
tion construction.

4-1.2 Door frame wall anchors, where used, shall be suit-
able for the wall or partition construction.

1990 Edition
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4-2 Fire Endurance Test.

4-2.1 Furnace Pressure.

(a) The furnace pressure shall be measured at the top of
the door assembly. The pressure measuring probe tip shall
be as shown in Figure 4-2.1, manufactured from stainless steel
or other suitable metal.

(b) Measure the pressure at intervals not exceeding 5 min-
utes throughout the test by means of a manometer or equiv-
alent transducer. The device shall be capable of reading in
increments of 0.01 in. H,O (2.5 Pa) with a measurement pre-
cision of 0.005 in. H,O (1.2 Pa).

Wall assembly containing door

Furnace—= r—25—~r25—"

20—~t-20—] | | l '
40

(ISP
[
Steel : |

™ tube ! ! "
1 ~1

-hri

| ]
1 -\ Mid steel—" | i i
4 baffie |_
{thkns.3)

~150

Section Elevation

Figure 4-2.1 Static Pressure-Measuring Device
Dimensions (in Millimeters).

4-2.2 Maintain the pressure in the furnace chamber as
nearly equal to the atmospheric pressure as possible.

4-2.3 Continue the test until the exposure period of the
desired classification or rating is reached unless the condi-
tions of acceptance set forth in Chapter 5 are exceeded in
a shorter period.

4-3 Hose Stream Test.

4-3.1 Immediately following the fire endurance test, sub-
ject the test assembly to the impact, erosion, and cooling
effects of a hose stream directed first at the middle and then
at all parts of the exposed surface, making changes in direc-
tion slowly.

4-3.2 The stream shall be delivered through a 2Ys-in. (64-
mm) hose discharging through a national standard play pipe
as described in ANSI/UL 385. The play pipe shall have an
overall length of 30 in. (762 mm) and be equipped with a
1V4-in. (28.5-mm) discharge type of the standard-taper,
smooth-bore pattern without shoulder at the orifice. The play
pipe shall be fitted with a 2Ys-in. (64-mm) 1.D. by 6-in. (153-
mm) long nipple mounted between the hose and the base
of the play pipe. The pressure tap for measuring the water
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pressure at the base of the nozzle shall be normal to the sur-
face of the nipple, centered in its length, and shall not pro-
trude into the water stream. The water pressure shall be
measured with a suitable pressure gauge (as a minimum 0-
50 psi) graduated in no more than 2 psi increments. The
water pressure and duration of application shall be as pre-
scribed in Table 4-3.2.

Table 4-3.2 Water Pressure at Base of Nozzle
and Duration of Application.
Duration of
Water Pressure Application Seconds
at Base of Nozzle per sq ft of
Ib per sq in. Exposed Area

45 (310 kPa) 3.0 (32 seconds/m”)

Desired Rating

3 hour and over
1Y hour and over,
if less than 3 hour
1 hour and over, if
less than 1Y hour
Less than 1 hour

30 (207 kPa) 1.5 (16 seconds/m”)

30 (207 kPa)

0.9 (10 seconds/mz)
30 (207 kPa)

0.6 (6 seconds/m”)

NOTE: The exposed area may be calculated using the out-
side dimensions of the test specimen, including a frame, hang-
ers, tracks, or other parts of the assembly if provided, but
normally not including the wall into which the specimen is
mounted. Where multiple test specimens are mounted in the
same wall, the rectangular or square wall area encompassing
all of the specimens will have to be considered as the exposed
area since the hose stream must traverse this area during its
application.

4-3.3 The tip of the nozzle shall be located 20 ft (6 m) from
and on a line normal to the center of the test door. If impos-
sible to be so located, the nozzle may be on a line deviating
not more than 30° from the line normal to the center of the
test door. Where so located, the distance from the center shall
be under 20 ft (6 m) by a length equal to 1 ft (0.3 m) for each
10° of deviation from the normal.

Chapter 5 Report

5-1 Results.

5-1.1 Results shall be reported in accordance with perfor-
mance in the tests prescribed in these test methods. The
report shall include:

(a) The performance under the desired exposure period
chosen from the following: 20 minutes, 30 minutes, ¥4 hour,
1 hour, 1% hours, or 3 hours and over (in hourly incre-
ments).

(b) The temperature measurements of the furnace.
(c) The temperature measurements of the unexposed side.

(d) All observations having a bearing on the performance
of the test assembly.

(e) Flaming, if any, on the unexposed surface of the door
leaf.

(f) The amount of movement of any portion of the edges
of the door adjacent to the door frame from the original posi-
tion (see Chapter 6).

(g) The materials and the construction of the door, frame,
and wall or partition and the details of the installation, hard-
ware, door frame, and wall anchors, hangers, guides, trim,
finish and clearance or lap shall be recorded or appropri-
ately referenced to ensure positive identification or duplica-
tion in all respects.
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(h) Pressure measurements made in the furnace and loca-
tion of such measurements relative to the elevation of the top
of the door.

Chapter 6 Conditions of Acceptance

6-1 General.

6-1.1 A door assembly shall be considered as meeting the
requirements for acceptable performance when it remains
in the opening during the fire endurance test and hose
stream test within the following limitations: ~

6-1.1.1 The test assembly shall have withstood the fire
endurance test and the hose stream test without developing
any openings through the assembly.

NOTE: Openings, for purposes of this provision, are defined
as through-holes in the assembly that can be seen from the
unexposed side when looking at the location of the suspected
opening from a position perpendicular to the plane of the
assembly.

Exception No. 1:  Dislodging of small portions of glass light dur-
tng the hose stream.

Exception No. 2:  Permussible separation between meeting edges of
pairs of doors as stated in 6-2.4, 6-3.4, and 6-3.10.

Exception No. 3:  Permissible openings between the bottom edges
of doors and sills as stated in 3-3.1 through 3-3.4 and in 6-3.3.

6-1.1.2 No flaming shall occur on the unexposed surface
of a door assembly during the first 30 minutes of the clas-
sification period.

6-1.1.3 After 30 minutes, some intermittent light flames
[approximately 6 in. (152 mm) long], for periods not exceed-
ing 5-minute intervals, may occur along the edges of doors.

6-1.1.4 Light flaming may occur during the last 15 minutes
of the classification period on the unexposed surface area of
the door, provided it is contained within a distance of 1Y
in. (38 mm) from a vertical door edge and within 3 in. (76
mm) from the top edge of the door and within 3 in. (76 mm)
from the top edge of the frame of a vision panel.

6-1.1.5 When hardware is to be evaluated for use on fire
doors, it shall secure the door closed in accordance with the
conditions of acceptance for an exposure period of 3 hours
and, in addition, the latch bolt shall remain projected and
shall be intact after the test. The hardware need not be oper-
able after test.

6-2 Swinging Doors.

6-2.1 The movement of swinging doors shall not result in
any portion of the edges adjacent to the door frame mov-
ing from its original position in a direction that is perpen-
dicular to the plane of the door more than the thickness of
the door during the first half of the classification period, or
greater than 1Yz times the door thickness during the entire
classification period, or moving as a result of the hose stream
test.

6-2.2 The movement of swinging doors mounted in pairs
shall not result in any portion of the meeting edges moving
a distance greater than the thickness of the door away from
the adjacent door edge in a direction that is perpendicular
to the plane of the doors during the entire classification
period, or as a result of the hose stream test.

6-2.3 An assembly consisting of a pair of swinging doors
incorporating an astragal shall not separate in a direction par-
allel to the plane of the doors by more than ¥4 in. (19 mm)
or a distance equal to the throw of the latch bolt at the latch
location.

6-2.4 An assembly consisting of a pair of swinging doors,
without an overlapping astragal, for a fire and hose stream
exposure of 1V hours or less, shall not separate along the
meeting edges by more than ¥ in. (10 mm), including the
initial clearance between doors.

6-2.5 An assembly consisting of a single swinging door
shall not separate by more than Yy in. (13 mm) at the latch
location.

6-2.6 Door frames to be evaluated with doors shall remain
securely fastened to the wall on all sides and shall not per-
mit through-openings between frame and doors or between
frame and adjacent wall.

6-3 Sliding Doors.

6-3.1 Doors mounted on the face of the wall shall not move
from the wall sufficiently to develop a separation of more than
27g in. (73 mm) during the entire classification period or as
a result of the hose stream test.

6-3.2 Doors mounted in guides shall not release from the
guides, and the guides shall not loosen from fastenings.

6-3.3 The bottom bar of rolling steel doors shall not sep-
arate from the floor structure by more than ¥4 in. (19 mm)
during the entire classification period or as a result of the
hose stream test.

6-3.4 The meeting edge of center-parting horizontal slid-
ing doors and bi-parting vertical sliding doors shall not sep-
arate by a distance greater than the door thickness measured
in a direction perpendicular to the plane of the doors.

6-3.5 The meeting edges of center-parting horizontal slid-
ing doors and bi-parting vertical sliding doors without an
overlapping astragal, for a fire and hose stream exposure of
1Y2 hours or less, shall not separate in a direction parallel
to the plane of the doors by more than ¥g in. (10 mm) along
the meeting edges, including the initial clearance between
doors.

6-3.6 The meeting edges of center-parting horizontal slid-
ing doors incorporating an astragal shall not separate in a
direction parallel to the plane of the doors by more than 34
in. (19 mm) or a distance equal to the throw of the latch bolt
along the meeting edges.
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6-3.7 The bottom edge of service-counter doors or single-
slide dumbwaiter doors shall not separate from the sill by
more than ¥y in. (10 mm).

6-3.8 A resilient astragal, if provided, shall not deteriorate
sufficiently to result in through-openings during the fire
endurance test, but small portions may be dislodged during
the hose stream test.

6-3.9 The lap edges of horizontal slide-type elevator doors,
including the lap edges of multisection doors, shall not move
from the wall or adjacent panel surfaces sufficiently to develop
a separation of more than 2% in. (73 mm) during the entire
classification period or immediately following the hose stream
test.

6-3.10 The meeting edges of center-parting horizontal slide-
type elevator door assemblies, for a fire and hose stream
exposure of 1Yo hours or less, shall not move apart more than
174 in. (32 mm) as measured in any horizontal plane dur-
ing the entire classification period or immediately following
the hose stream test.

Chapter 7 Referenced Publications

7-1 The following documents or portions thereof are refer-
enced within this standard and shall be considered part of
the requirements of this document. The edition indicated for
each reference is the current edition as of the date of the
NFPA issuance of this document.

7-1.1 UL Publications. Underwriters Laboratories, 333
Pfingsten Road, Northbrook, 1L 60062

ANSI/UL 385-1988, Play Pipes for Water Supply Testing in
Fire-Protection Service.

Appendix A Commentary

This Appendix is not a part of the requirements of this NFPA document,
but is included for information purposes only.

The numbers in parentheses refer o the list of references at the
end of this Appendix.

A-1 Introduction. This commentary has been prepared to
provide the user of NFPA 252, Standard Methods of Fire Tests
of Door Assemblies with background information on the devel-
opment of the standard and its application in the fire pro-
tection of buildings. It also provides guidance in the planning
and performance of fire tests and in the reporting of results.
No attempt has been made to incorporate all of the available
information on fire testing in this commentary. The serious
student of fire testing is strongly urged to peruse the refer-
enced documents for a better appreciation of the history of
fire-resistant design and the intricate problems associated with
testing and with interpretation of test results.

A-2 Application.

A-2.1 Compartmentation of buildings by fire-resistive walls
has been recognized for many years as an efficient method
of restricting fires to the area of origin (1, 2, 5, 6, 7, 8, 16)
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or limiting their spread. The functional use of buildings, how-
ever, demands a reasonable amount of communication
between compartments necessitating openings in these fire-
resistive walls. Fire door assemblies are utilized to protect
these openings and maintain the integrity of the fire barrier
(11). Openings in walls have been classified by fire protec-
tion standards (8, 9, 15) and building codes in accordance
with the location and purpose of the wall in which the open-
ing occurs, and these standards and codes specify the fire rat-
ing of the assembly required to protect the openings.

A-2.2 These fire protection standards and building codes
permit labeled wire glass panels and other penetrations, such
as labeled ventilation louvers, in some rated doors. The
reader is referred to the model building codes, NFPA 80,
Standard for Fire Doors and Windows, and the specific fire door
manufacturer’s label service for information on the types and
sizes of these openings.

A-2.3 Fire doors must also be properly installed to main-
tain their fire rating. Again, NFPA 80, Standard for Fire Doors
and Windows, and the specific fire door manufacturer’s label
service should be consulted for details on the installation of
fire door assemblies and for limitations on the application
of specific labeled fire doors.

A-3 Historical Aspects. The first effort to test fire doors
is reported in a series of tests conducted in Germany in 1893
(3, 4, 10). The British Fire Prevention Committee began test-
ing in 1899 and produced a Standard Table of Fire Resisting
Elements including Fire Resisting Doors (1). Underwriters Lab-
oratories Inc. was involved in testing and listing fire doors
shortly after 1900, using their own standards. ASTM adopted
Method E-152 on fire door assembly tests in 1941.

A-4 Scope and Significance.

A-4.1 NFPA 252 is intended to provide methods for mea-
suring the relative performance of fire door assemblies when
exposed to predetermined standard fire conditions. The stan-
dard provides for testing of several classifications, types, and
methods of door operation including swinging, sliding, roll-
ing, and sectional doors (8). Since the effectiveness of the
opening protection is dependent upon the entire assembly,
proper attention must be paid to the installation as a unit.
Accordingly, fire door assemblies are required to be tested
as an assembly of all necessary elements and equipment,
including the door frame and hardware.

A-4.2 Fire protection ratings are assigned to indicate that
the assembly has continued to perform as required for peri-
ods of Vs, Vs, 34, 1, 1Ve, 3, or more hours. Labels on assem-
blies also carry the letter designations of A, B, C, D, or E.
These letter designations are not a part of the NFPA 252 stan-
dard classification system but are used to designate the class
of opening for which the door is designed as determined by
other standards (8, 9).

A-4.3 The Ys-hour or 20-minute fire-rated door is relatively
new. Concern about the uniform adequacy of the 1¥4-in.
(44.5-mm) solid bonded wood core construction and the dif-
ficulty of determining the equivalency of other types of doors
led to a voluntary consensus to test such doors for 20 min-
utes in the test furnace described in this document using the
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same acceptance criteria specified for door assemblies tradi-
tionally tested for a longer period of time, with the excep-
tion that the hose stream test is required by the test method
but may not be required by regulatory codes.

A-4.4 [Itis usual for a fire door to have a fire protection rat-
ing lower than the wall in which it is installed; for example,
a 1Y2-hour fire door in a wall having a fire-resistance rating
of 2 hours. This is justified in part by the fact that, under
normal conditions of use, the potential fire exposure in the
vicinity of a door opening is lessened since there will be a
clear space on both sides of the opening for traffic purposes.
Wall assemblies are put together on site, and their unifor-
mity is not as likely as a complete factory produced door
assembly (e.g., undesigned penetrations tend to “creep” into
wall assemblies). For this reason, any “factor of safety” that
may be tacitly called for in a wall assembly requirement
should exceed that of a door assembly. If the opening is not
used, combustibles may be piled against the door, and the
assumed enclosure protection will not be maintained. In these
instances, the openings should be made equal to the rating
of the wall or precautions taken to prevent storage of com-
bustibles against the doors (2, 8).

A-5 Limitations.

A-5.1 Methods intend that the door be tested until the con-
ditions of acceptance are met for the desired exposure period
unless the conditions of acceptance are exceeded in a shorter
period. It is notintended that a fire door subjected to a build-
ing fire will be satisfactory for reuse after the fire.

A-5.2 The variations in material performance preclude any
prediction of an assembly’s performance in walls other than
those types used in the test. The standard also makes no pro-
visions for measuring the generation of smoke and gases or
other products of combustion from the unexposed side of
the door. Temperature measurements on the unexposed side,
when recorded, are stopped after 30 minutes.

A-6 Furnace.

A-6.1 The methods provide details on the operating char-
acteristics and temperature-measurement requirements of the
test furnace. The walls of the furnace should be typically of
furnace refractory materials and should be sufficiently rug-
ged to maintain the overall integrity of the furnace during
the fire-exposure period.

A-6.2 The thermocouples in the furnace are located 6 in.
(152 mm) from the face of the door or the wall in which the
door is installed. Otherwise no furnace depth is specified. A
depth of 8 to 18 in. (203 to 457 mm) has been considered
desirable by most laboratories. The reader is urged to con-
sult reference documents for a more comprehensive review
of furnace design and performance (12, 13).

A-7 Temperature — Time Curve.

A-7.1 A specific temperature - time relationship for the test
fire is defined in the standard and in Figure 2-1.2. The actual
recorded temperature - time condition obtained in the fur-
nace is required to be within specified percentages of those

of the standard curve. The number and type of temperature-
measuring devices are outlined in the standard. Specific stan-
dard practices for location and use of these temperature-
measuring devices are also outlined in the standard.

A-7.2 The standard temperature - time (T - t) curve used
in NFPA 252 is considered to represent a severe building fire
(5). The curve was adopted in 1918 as a result of several con-
ferences by eleven technical organizations, including testing
laboratories, insurance underwriters, fire protection associ-
ations, and technical societies (14, 15, 16). It should be rec-
ognized that the T - t relationship of these test methods
represents only one real fire situation (14, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 26, 27).

A-8 Furnace Control. The standard contains specific
instruction for measuring temperatures in the furnace and
for selection of the required thermocouples. Thermocouples
of the design specified are sufficiently rugged to retain accu-
racy throughout anticipated test periods. However, their mas-
sive construction results in a significant time delay in response
to temperature change and results in temperatures exceed-
ing the indicated temperatures during the early stages of the
test period when the temperature rises rapidly. The iron or
porcelain tubes surrounding the junction and leads of the
thermocouple provide a shield against degradation of the
junction and increase the thermal inertia. It is customary for
laboratories to replace furnace thermocouples after three or
four accumulated hours of use.

A-9 Unexposed Surface Temperature.

A-9.1 Conditions of acceptance for fire-resistive walls spec-
ify that the temperature increase on the unexposed side of
the wall not exceed an average of 250°F (121°C) above ambi-
ent, and that there be no passage of flames or gases hot
enough to ignite combustibles. It is obvious that the neces-
sity of maintaining some clearances for efhcient operation of
the door and the possibility of warping preclude completely
any attempt to restrict escape of gases and minor flames on
the periphery of doors.

A-9.2 The standard describes a standard procedure for mea-
suring the unexposed surface temperatures. However, unex-
posed surface temperatures are not a condition of acceptance
for NFPA 252. Building regulations do restrict temperature
transmission for some wall-opening protectives (8, 9). For
instance, it is usual for codes to limit the temperature rise
on the unexposed side of fire doors protecting exit stairways
to 450°F (232°C) during the first 30 minutes of test. This cri-
terion assumes that a higher temperature would provide
enough radiant heat to discourage if not prevent occupants
from passing by the door during an emergency. It is present
practice for testing laboratories to provide labels on fire doors
indicating that the maximum transmitted temperature on the
unexposed side is 250°F, 450°F, or 650°F (121°C, 232°C, or
343°C) above ambient. If not indicated on the label, the tem-
perature rise during the first 30 minutes may or may not be
in excess of 650°F (343°C). Temperature rise on the unex-
posed side of glass panels and louvers is not measured.

A-9.3 Information on the properties of pads used to cover
the thermocouples on the unexposed surfaces may be found
in Appendix C, Requirements for Thermocouple Pads, of
NFPA 251, Standard Methods of Fire Tests of Building Construc-
tion and Materials.
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A-10 Test Assemblies.

A-10.1 NFPA 252 provides a relative measure of perfor-
mance for door assemblies. In order to establish confidence
that the tested doors will perform in a building as expected,
the tested assembly and its installation in the test frame must
be representative of actual use conditions. Therefore, NFPA
80, Standard for Fire Doors and Windows(8), or such other stan-
dards or specifications should be consulted before testing an
assembly.

A-10.2 The standard provides additional minimum require-
ments including direction of door swing, location in relation
to the exposed side of the wall, and specific clearance between
the door and its frame or wall, or both. Regardless of other
specifications, these instructions must be followed in order
to make a comparative judgment on test results.

A-11 Conduct of Tests. The test frame or wall in which a
door assembly is installed should be rugged enough to
endure exposure to the fire during the time period, with-
out affecting the door assembly. Traditionally, this wall has
been of masonry construction. Today, fire doors are installed
in other than masonry walls and have been tested in walls
framed with metal and wood studs covered with a number
of materials.

A-12 Furnace Pressures.

A-12.1 A fire in a building compartment will create both
negative and positive pressures on door assemblies depend-
ing upon atmospheric conditions, height above ground, wind
conditions, and ventilation of the compartment at the begin-
ning and during the fire.

A-12.2 NFPA 252 specifies that the pressure in the furnace
be maintained as nearly equal to atmospheric pressure as pos-
sible. Experience has shown this practice to be acceptable.
The pressure in the furnace is required to be reported.

A-13 Hose Stream Test. Immediately following a fire test,
the test frame is removed from the furnace and the door
assembly is subjected to the impact, erosion, and cooling
effects of a stream of water from a 2Vs-in. (63.5-mm) hose
discharging through a standard play pipe equipped with a
1Vs-in. (28.5-mm) tip under specified pressures. The appli-
cation of water produces stresses in the assembly and pro-
vides a measure of its structural capability. Weights were once
used to provide a measure of the ability of the assembly to
withstand impact. The hose stream is considered to be an
improvement in uniformity and accuracy over the weights.

A-14 Conditions of Acceptance. The standard provides a
specific set of conditions by which the performance of the
door is measured, the most important being that it remain
in place during both the fire test and the hose stream test.
Instructions for conducting the hose stream test are detailed
in the standard.

A-15 References.
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