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The NFPA disclaims liability for any personal injury, property, or other damages of any nature whatsoever, 
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NOTE: Membership on a committee shall not in and of itself constitute an endorsement of 
the Association or any document developed by the committee on which the member serves. 

Committee Scope: This Committee shall have primary responsibility for documents on fire 
testing procedures, for reviewing existing fire test standards and recommending appropriate 
action to NFPA, for recommending the application of and advising on the interpretation of 
acceptable test standards for fire problems of concern to NFPA technical committees and 
members, and for acting in a liaison capacity between NFPA and the committees of other 
organizations writing fire test standards. This Committee does not cover fire tests that are 
used to evaluate extinguishing agents, devices, or systems. 
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IMPORTANI' NOTE: This NFPA document is made available for 
use subject to important notices and legal disclaimers. These notices 
and disclaimers appear in all publications containing this document 
and mtry be found under the heading "lm:portant Notices and 
Disclaimers Concerning NFPA Standards. " They can also be viewed 
at U!luw.n.fPa.org! disclaimers or obtained on request from NFPA. 

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of 
NFPA codes, standards, recommended practices, and guides (i.e., 
NFPA Standards) are released on scheduled revision cycles. This 
editwn may be superseded by a later one, or it may be amended 
outside of its scheduled revision cycle through the issuance of Tenta­
tive Interim Amendments (TIAs). An official NFPA Standard at mry 
p oint in time consists of the current editwn of the document, together 
with all TIAs and Errata in effect. To verify that this document is the 
current edition or to determine if it has been amended by TIAs or 
Errata, please consult the National Fire Codes® Subscription Service 
or the "List of NFPA Codes & Standards" at www.nfpa.org/docinfo. 
In addition to TIAs and Errata, the document information pages also 
include the option to sign up for alerts for individual documents and 
to be involved in the development of the next editwn. 

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph indicates that explanatory material on 
the paragraph can be found in Annex A. 

A reference in brackets [ l following a section or paragraph 
indicates material that has been exu·acted from another NFPA 
document. Exu·acted text may be edited for consistency and 
style and may include the revision of internal paragraph refer­
ences and other references as appropriate. Requests for inter­
pretations or revisions of extracted text shall be sent to the 
technical committee responsible for the source document. 

Information on referenced and extracted publications can 
be found in Chapter 2, Annex B, and Annex C. 

Chapter I Administration 

1.1 Scope. This standard prescribes standardized fire and 
hose su·eam test procedures that apply to fire door assemblies 
intended to be used to retard the spread of fire through door 
openings in fire-resistive walls. 

1.2 Purpose. 

1.2.1 The purpose of this standard is to prescribe specific fire 
and hose stream test procedures for fire door a~semblies in 
order to standardize a method for determining the degree of 
fire protection provided by such assemblies in retarding the 
spread of fire (flame, heat, and hot gases) through door open­
ings in fire-resistive walls. 

1.2.2 The degree of fire protection measured in units of time 
is not an absolute value because all possible actual fire scenar­
ios are not represented by the standard fire exposure described 
herein . 

1.2.3 This standard allows d ifferent fire door assembl ies to be 
compar·ed with each other· in order to evaluate their relative 
performance as measured against a standard fire exposure. 

2022 Edition 

1.3 Application. 

1.3.1 This standard is intended to evaluate the ability of a 
door assembly to remain in a wall opening dw·ing a prescribed 
fire test exposure, wh ich is then followed by the application of 
a prescribed hose stream. 

1.3.2 Tests conducted as described in these standard test 
methods measure the performance of fire door assemblies 
during the test exposure and develop data that enable regula­
tory bodies to require fire door assemblies for use in wall open­
ings where fire protection is required. 

1.3.3 The tests described in these standard test methods 
expose a specimen to a standard fire exposure that is control­
led to ach ieve specified temperanrres throughout a specified 
time per·iod, which is then followed by the application of a 
specified standard hose stream. The fi re exposure, however, is 
not representative of all fire conditions, which vat)' with 
changes in the amount, nanrr·e, and distribution of fire load­
ing, ventilation, compartment size and configuration, and heat 
sink characteristics of the compartment. The fire exposure 
does, however, provide a relative measure of the performance 
of fire door assem blies under these specified fire exposure 
conditions. Similarly, the hose stream exposure is not represen­
tative of all applications of actual hose streams used by a fire 
department during fire suppressio n efforts. 

1.3.4 Any variation from, or change to, the constructi on or 
conditions of the door assembly as tested can change the 
performance characteristics of the fire door assembly. 

1.3.5 These tests shall not be construed as determining the 
suitability of fire door assemblies for continued use after expo­
su re to real fires. 

1.3.6 This standard shall not be used to provide the following: 

(1) Full information regarding the performance of specific 
fire door assemblies where installed in walls constructed 
of materials other· than those tested 

(2) Evaluation of the degree to which the fire door assembly 
conu·ibutes to the fire hazard by generation of smoke, 
toxic gases, or other products of combustion 

(3) Measurement that determines a limi t on the number and 
size of vision panels permitted or the number and size of 
lateral openings permitted between the door and frame 

(4) Measurement of the fire door assembly's ability to conu·ol 
or limit the passage of smoke or similar products of 
combustion through the assembly 

(5) Measurement that determin es a specifi c temperature 
limit on the unexposed surface of the fire door a~sembly 

Chapter 2 Referenced P ublications 

2.1 General. The documents or portions thereof listed in this 
chapter are referenced within this standard and shall be 
considered part of the requirements of this document. 

2.2 NFPA Publications. (Reserved) 

2.3 Other Publications. 

2.3.1 ASTM Publications. AST M International , 100 Barr 
Harbor Drive, P.O . Box C700, West Conshohocken, PA 
19428-2959. 

ASTM El19, Standa-rd Test Methods for Fi1-e Tests of Building 
Construction and Mate1ials, 2020. 
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ASTM E2226, Standanl Practice for Application of Hose Stream, 
20I5b (20I9) . 

2.3.2 UL Publications. Underwriters Laboratories Inc., 333 
Pfingsten Road, Northbrook, IL 60062-2096. 

UL 263, Fire Tests of Building Construction and Materials, 20II, 
revised 2014. 

2.3.3 Other Publications. 

Merriam-Webster's Collegiate Dictionmy, Il th edition, Merriam­
Webster, Inc., Springfield, MA, 2003. 

2.4 References for Extracts in Mandatory Sections. 

NFPA 80, Standard for Fire Doors and Other Opening Protectives, 
20I9 edition. 

NFPA 101®, Life Safety Code®, 202I edition. 
NFPA 22I, Standanlfor High Challenge Fin! Walls, Fire Walls, 

and Fire Barrier Walls, 202I edition. 

Chapter 3 Definitions 

3.1 General. The definitions con tained in this chapter shall 
apply to the terms used in this standard. Where terms are not 
defined in this chapter or within another chapter, they shall be 
defined using their ordinarily accepted meanings within the 
context in which they are used. Merriam-Webster's Collegiate 
Dictionary, II th edition, shall be the somce for the ordinarily 
accepted meaning. 

3.2 NFPA Official Definitions. 

3.2.1 Shall. Indicates a mandatory requirement. 

3.2.2 Should. Indicates a recommendation or that which is 
advised but not required. 

3.2.3 Standard. An NFPA Standard, the main text of which 
contains only mandatory provisions using the word "shall" to 
indicate requirements and that is in a form generally suitable 
for mandatory reference by another standard or code or for 
adoption into law. Nonmandatory provisions are not to be 
considered a part of the requirements of a standard and shall 
be located in an appendix, annex, footnote, informational 
note, or other means as permitted in the NFPA Manuals of 
Style. vVhen used in a generic sense, such as in the phrase 
"standards development process" or "standards development 
activities," the term "standards" includes all NFPA Standards, 
including Codes, Standards, Recommended Practices, and 
Guides. 

3.3 General Definitions. 

3.3.1 Door Assembly. Any combination of a doot-, frame, 
hardware, and other accessories that is placed in an opening in 
a wall that is intended primarily for access or for human 
entrance or exit. 

3.3.1.1 Fire Door Assembly. Any combination of a fire doot~ 
a frame, hardware, and other accessories that together 
provide a specifi c degree of fire protection to the opening. 
[80, 2019) 

3.3.2* Fire Protection Rating. The designation indicating the 
duration of the fire test exposure to which an opening pt-otec· 
tive assembly \vas exposed. [221, 2021] 

3.3.3* Fire Resistance Rating. The time, in minutes or hours, 
that materials ot- assemblies have withstood a fire exposw-e as 
determined by the tests, or methods based on test~, prescribed 
by NFPA 101. [101, 2021] 

3.3.4 Opening. A through-hole in the fire door assembly that 
can be seen from the unexposed side while looking through 
the plane of the assembly ti-om a perpendicular position. 

3.3.5 Vision Panel. A glazing material installed in a fire door 
assembly to allow for viewing through the fire door assembly. 

Chapter 4 Control of Fire Test 

4.1 Temperature-Time Curve. 

4.1.1* The temperature inside the furnace to which the fire 
door assembly is exposed during the fire test shall be control­
led to conform to the standard temperature-time curve shown 
in Figure 4.1.1 for the duration of the fire test. 

4.1.2 At the start of the fire test, the ambient laboratory air 
temperature shall be in the range between l0°C and 32°C 
(500F and 90°F). 

4.2 Furnace Temperatures. 

4.2.1 The temperature of the furnace shall be determined by 
the average temperature obtained from the t-eadings of not less 
than nine thermocouples symmeu-ically disposed and distrib­
uted within the furnace to measure the temperantre near all 
parts of the fire door assembly. 
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Note: The following points determine the curve: 

538°C (1000°F) ................................ at 5 minutes 
704°C (1300°F) ..........•................... at 10 minutes 
843°C (1550"F) ................... ........... at 30 minutes 
927"C (1700°F) .................... ................. at 1 hour 

1010oc (1850°F) ............. ...................... at 2 hours 
1 093"C (2000"F) .......... ................... ...... at 4 hours 
1260°C (2300"F) .... ................... at 8 hours or over 

FIGURE 4.1.1 Temperature-Time Curve. 
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4.2.1.1 The thermocouples shall be protected in one of the 
following ways: 

(l) By sealed porcelain tubes having a 19 mm (% in .) outside 
diameter and a 3 mm (Ys in.) wall thickness 

(2) By sealed 13 mm (12 in .) nominal diameter wrought-steel 
or wrought-iron pipe of standard weight where base-metal 
thermocouples are used 

(3) By enclosure in protective tubes of such materials and 
dimensions that the time constant of the protected ther­
mocouple assembly li es within a range of 5.0 minutes to 
7.2 minutes 

4.2.1.2 The exposed length of the thermocouple protection 
tube in the furnace chamber shall be not less than 305 mm 
(12 in .) . 

4.2.1.3 The junction of the thermocouples shall be 152 mm 
(6 in .) from the exposed face of the fire door assembly or fmm 
the test wall in which the assembly is installed. 

4.2.1.4 During the fire exposure, where the movement of the 
test sample causes the sample's distance to the end of the ther­
mocouple assembly to vary, the end of the thermocouple 
assembly shall be reset to 152 mm (6 in.) at intervals not 
exceeding 10 minutes during the fit-st 30 minutes of the test. 
T hereafter, the intervals shall be increased to not more than 
30 minutes. 

4.2.2 T he furnace temperature shall be measured and recor­
ded at intervals not exceeding 1 minute during the fire test. 

4.2.3 The furnace temperature shall be controlled so that the 
area under the tempet·ature-time cu rve, obtained by averaging 
the results from the furnace temperature readings, is within the 
follmving percentages of the corresponding area under the 
standard temperature-time cmve shown in Figure 4.1.1 , where t 
is time in minutes: 

(1) 15 percent for 5 < t ~ 10 
(2) (15- 0.5 [t- 101) percent for lO < t ~ 30 
(3) (5- 0.083 r t - 30]) percent for 30 < t ~ 60 
(4) 2 .5 pet-cent fort> 60 

4.2.4 At any time after the first 10 minutes of the test, the 
temperature recorded by any thermocouple in the furnace 
shall not differ from the corresponding temperature of the 
standard temperatme-time curve by more than 100°C (212°F) . 

4.3 Unexposed Surface Temperatures. Temperatures of the 
unexposed smface of the fire door shall be recorded during 
the first 30 minutes of the fire test and shall be determined in 
accordance \vith 4.3.1 through 4.3.3. 

4.3.1 Unexposed surface tempet·atures shall be measured at 
not fewer than three poin ts on the door surface, with at least 
one thermocouple for each 1.5 m2 (16 ft2 ) of the door. 

4.3.1.1 Thermocouples shall not be located over reinforce­
ments extending thmugh the door, over vision panels, or 
within 305 mm (12 in.) of the edge of the door. 

4.3.2 Unexposed slllface temperatures shall be measured with 
thermocouples placed under thermocouple pads that m eet the 
requirements speci fied in 4.3.4. 

4.3.2.1 The pads sh all be held against the surface of the door. 

4.3.2.2 The thermocouple leads shall be positioned tmder 
each pad for a length of not less than 89 mm (3\12 in. ), \vith the 
hot junction under the center of each pad. 
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4.3.2.3 The thermocouple leads under each pad shall n ot be 
heavier than 0.82 mm2 (18 AWG) and shall be e lectrically insu­
lated with heat-resistant and mo isture-resistant coatings. 

4.3.3 Unexposed sm·face temperatures shall be measured at 
intervals not exceeding 1 minute . 

4. 3.4 Thermocouple pads shall meet the following require­
ments or od1erwise shall be demonstrated to be equivalent by 
comparative tests in accordance \vith AST M E119, Standa-rd Test 
Methods joT FiTe Tests of B uilding Construction and Materials, ot­
UL 263, FiTe Tests of Building Constntction and Matm·ials: 

(1) Length and width, 152 mm ± 3.2 mm (6 in . ± Ys in.) 
(2) Thickness, 10.2 mm ± 1.3 mm (0.40 in . ± 0.05 in .) 
(3) Thermal conductivi ty [at 65°C (l50°F)], 0.55 

± 0.0039 W/ m·K (0.38 ± 0.027 Btu· in ./hr·ft2 ·°F) 

Chapter 5 Fire Door Assembly 

5.1 Construction and Size. 

5. 1.1 T he design, construction, materials, workmanship, hard­
ware, and size of the fire door assembly, which can consist of 
single doors, doors in pairs, specia l-purpose doors (e .g., Dutch 
doors, double-egress doors), or multisection doors, shal l repre­
sent those for which a fire protection rating is desired. 

5.1.2 A floor structure shall be provided as part of the open­
ing in the test wall. 

5.1.2.1 The floor stru cture shall be of noncombustible mate­
rial and shall project into the furnace for a distance that is not 
less than nvice the thickness of the fire door or to the limit of 
the frame, whichever is greater. 

5.1.2.2 A floor stru cture shall not be required to be part of the 
opening in the test wall where th e floor strucnu-e interferes 
'vith the operation of the door. 

5.2 Mounting. 

5.2.1 Swinging doors shall be mounted to swing into the 
furnace chamber. 

5.2.2 Sliding and rolling doors shall be mounted on the 
exposed side of the opening in the test wall that encloses d1e 
furnace chamber. 

5.2.3 Slide-type elevator doors sha ll be mounted on the unex­
posed side of the opening in the test wal l that encloses the 
furnace chamber. 

5.2.4 Access-type door assemblies and chute-type door assem­
blies shall be mounted \vith one door an·anged to swing into 
the furnace chamber and another door arranged to swing away 
fi-om the furnace chamber. 

5.2.5 Dumbwaiter doors and service-comHer doors shall be 
mounted on the exposed side of the opening in the test wall 
that encloses the furnace chamber. 

5.2.6 Door fi·ames shall be evaluated wh en mounted to verifY 
that the doors open either away from or into the furnace cham­
ber, at the discretion of the testing authority, to obtain repre­
sentative information on the perfo rmance of the construction 
under test. 

5.2.7 Surface-mounted hardware (fi re-exit devices) for use on 
fit-e doors shall be evaluated under conditions wh ere it is instal-
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led on one door arranged to swing into the furnace chamber 
and on another doot· arranged to swing away from the furnace 
chamber. 

5.2.8 The fire door assembly shall be installed in the test wall 
opening in the manner in which it is intended to be used. 

5.2.8.1 Such mounting as described in 5 .2.7 sha ll not prevent 
unrestricted operation of the fire door. 

5.2.8.2 Clearances shall be provided in accordance with 
Section 5.3 . 

5.3 Clearances. 

5.3.1 Clearances for swinging doors installed in the test wall 
opening shall be permitted to have a to lerance up to - 1.6 mm 
( -YJ6 in. ) as follows: 

(1) 3 mm Cis in.) along the top 
(2) 3 mm (Ys in. ) along the hinge and latch jambs 
(3) 3 mm (Ys in. ) a long the meeting edges of doors in pairs 
(4) 10 mm (Ys in.) at the bottom edge of a sing le swinging 

d oor 
(5) 6 mm (Y., in.) at the bottom edge of a pair of doors 

5.3.2 Clearances fot· hot·izontal sliding doors installed in the 
test wall opening and not mounted within guides shall be as 
follows with a -3 mm ( -Ys in.) tolerance: 

(1) 13 mm (~ in.) b etween the d oor and the test wall surfa­
ces 

(2) 10 mm CYs in. ) between the door a nd the fl oor su·uc ture 
(3) 6 mm ( Y! in. ) b etween the meeting edges of center-

parting doot·s 

5.3.2.1 A maximum overla p of 102 mm (4 in .) of the door 
over the test wall opening at the sides and top shall be provi­
ded. 

5.3.3 Clearances for vertical sliding doors installed in the test 
wall opening and mounted within guides shall be as follows 
wid1 a -3 mm (-Ys in.) tolerance: 

(1) 13 mm (~ in. ) b etween the door and the test wall su rfa­
ces along the top or bottom door edges, or both, with 
guides mounted directly to the wall surface 

(2) 5 mm (~6 in.) between the meeting edges of bipaning 
doors 

(3) 5 mm (~6 in.) between the door and the floor strucntre 

5 .3.4 Clearances for horizontal slide-type elevator doors instal­
led in the test wall opening shall be as follows wid1 a -3 mm 
(-Ys in. ) tolerance: 

( 1) 10 mm (Ys in. ) between the door and the test wall surfa-
ces 

(2) 10 mm (% in.) between multisection door panels 
(3) 10 mm (% in. ) at the bottom edge of a panel 

5.3.4.1 Multisection door panels shall overlap 19 mm (o/. in. ) . 

5.3.4.2 Door panels shall overlap the test wall opening 19 mm 
(~ in.) at sides and top. 

5.4 Test Wall. 

5.4.1 The test wall in which the f'it·e door assembly is mounted 
and tested shall have the su·ength and fire resistance to retain 
the assembly throughout the fire and h ose su·ea m tests. 

5.4.2 The test wall shall be constructed of materials represen­
tative of the wall con struction in which the fit·e door assembly is 
intended to be installed. 

5.4.3 When used, wall anchors shall be compatible with the 
test wall in which the fire door assembly is installed. 

Chapter 6 Conduct of Tests 

6.1 Fire Test. 

6.1.1 Duration. The fire test shall be conducted until the 
desired fire protection rating period is reached or until failure 
to meet any of the performance criteria specified in Chapte r 7 
occurs. 

6.1.2 Furnace Pressure. The venical pressure d istribution 
\'lithin the furnace shall be measured and contro lled in accord­
ance with 6 .1.2.1 through 6.1.2.8. 

6.1.2.1 The vertical pressure distribution \'lithin the furnace 
shall be measured by at least two pressure-sensing probes sepac 
rated by a minimum vertical distance one half of the test 
sample height inside the fi.trnace. 

6.1.2.2 When required, d1e pressure gradient s ha ll be calcula­
ted by dividing the difference in pressure measure men ts of two 
probes by the vertical distance separating the probes. The loca­
tion of the calculated neu u·al pressure plane shall not deviate 
more than 914 mm (3 ft) in he ight from any pressure probe 
location. 

6.1.2.3 The pressure-sensing probes s ha ll be as shown in 
either Figure 6.1.2.3(a) o r Figure 6.1.2.3(b) . 

6.1.2.4 The pt·essure-sensing probes sha ll be locat ed \'lithin 
152 mm (6 in. ) of the verti cal centerline of the furnace open­
ing. 

6.1.2.5 The pressure at each location shall be measured ming 
a differential pressure instrument capable of reading in gradu­
ated increments no larger tha n 5 Pa (0.02 in. wg), \'lith a preci­
sion of not more than 1.25 Pa (0.005 in. wg) . 
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6.1.2.6 The differential pressure measurement instrument 
shall be located to minimize stack effects caused by vertical 
runs of pressure tubing between the pressure-sensing probes 
and the differential pressure measurement instrument loca­
tions. 

6.1.2.7 The neutral pressure plane shal l be established in 
accordance with 6.1.2.7.1 or 6.1.2.7.2. 

6.1.2.7.1 When the fire test is to be conducted at positive pres­
sure, the neutral pressure plane in the furnace shall be estab­
lished at not more than 1016 mm ± 152 mm (40 in. ± 6 in.) 
above the bottom of the door. The furnace control settings 
required to establish the neuu·al pressure plane at 1016 mm 
± 152 mm (40 in. ± 6 in.) above the sill shall be determined 
prior to the initiation of the test. Such settings shall be pmsued 
from the beginning of the test in order to establish control of 
the furnace pressure as soon as possible, but in no case later 
than 5 minutes after the beginning of the test. The furnace 
pressure shall be considered to be under conu·ol when the 
furnace operates with pressure variations of no more than 5 Pa 
(0.02 in. w.g.) at any one pt·essure probe within any 30 second 
interval. After the first five minutes of the test, a neuu·al pres­
sure plane at a location higher than 1016 mm ± 152 mm (40 in. 
± 6 in.) above the sill shall not be permitted, with the exception 
of durations occurring not longer than 60 seconds. 

6.1.2.7.2 When the fire test is to be conducted at other than 
positive pt·essure, the neutral pressure plane shall be estab­
lished at not more than 152 mm (6 in.) above the top of the 
door ± 25 mm (± 1 in.). The pressure shall be controlled to 
prevent the neutral plane fi·om falling below the top edge of 
the door for the duration of the test. 

6.1.2.8 The furnace pressure shal l be measured and recorded 
thmughout the fire test at intervals not exceeding 10 seconds. 

6.2 Hose Stream Test. 

6.2.1 * Within the 2 minutes immediately following the fire 
test, the fire-exposed side of the fire door assembly shall be 
subjected to the impact, erosion, and cooling effects of a stand­
ard hose stream, unless otherwise permitted by 6.2.2. 

1.6 mm (1/ 16 in.) diameter hole 

Standard 13 mm ('h in.) 
diameter pipe 

A 

Welded end 

CROSS SECTION ALONG PROBE AXIS 

t>rees 

SECTION A-A 

1.6 mm (1116 in.) diameter holes 
spaced 40 degrees apart 
around the pipe (typical) 

FIGURE 6.L2.3(b) Pressure-Sensing Probe. 
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6.2.2* For 20-minute fire protection-rated fire door assem­
blies, at the option of the test sponsot·, the hose su·eam test 
s hall not be required to be performed. 

6.2.3 The test equipment and test procedures for conducting 
the hose stream test s hall be as described in ASTM E2226, 
Standm·d Pmctice fm· Application of Hose Stn;am. 

6.2.4 The water pressure and duration of application shall be 
a5 specified in Table 6.2.4. 

Table 6.2.4 Water Pressure at Base of Play Pipe and 
Application for Hose Stream 

Water Pressure at Application for 
Base of Play Pipe Exposed Area 

Desired Rating kPa psi sec/ m2 sec/ ft2 

3 hrand over 310 45 32 3.0 
l !/.i hr and over 207 30 16 1.5 

and less than 
3 hr 

1 hrand over 207 30 10 0.9 
and less than 
1!/.i hr 

Less than 1 hr 207 30 6 0.6 

6.2.5 If the required duration of the hose stream test has not 
been reached after this procedure has been performed, the 
procedure shall then be reversed and followed until the 
required duration has been met. 

6.2.6* Exposed Area. 

6.2.6.1 The hose stream shall be applied over the exposed 
area of the fire door assembly in accordance with the criteria 
specified in Table 6.2.4. 

6.2.6.2 The exposed area shall be calculated using the outside 
dimensions of the fire door assembly including the door 
frames. 

Chapter 7 Performance Criteria 

7.1 General. 

7.1.1 The fire door a5sembly shall meet the performance crite­
ria specified in this chapter during both the fire test and the 
hose su·eam test unless otherwise indicated. 

7.1.2 The fire door a5sembly shall remain in the test wall 
opening. 

7.1.3 The fire door assembly shall not develop any openings 
in the door assembly, except a5 permitted by 7.1.3.1 through 
7.1.3.4. 

7.1.3.1 Openings created by glazing material breakage in the 
cenu·al area of each individual glazed light in any vision panel 
shall not exceed 5 pet-cent of the area of the glazed light 
during the hose stream test. 

7.1.3.2 Openings created by separation of the glazing material 
edges from the glazing frame due to movement away fi·om the 
frame shall not exceed 30 percent of each individual glazed 
light perimeter during the hose stream test. 



REPORT 

7.1.3.3 Separation shall be permitted between meeting edges 
of pairs of doors in accordance with 7.3.1, 7.3.4, and 7.3.10. 

7.1.3.4 Clearances shall be permitted at the bottom edges of 
doors in accordance with 7.3.1 through 7 .3.4. 

7.1.4 No flaming shall occur on the unexposed surface of the 
door assembly during the first 30 minutes of the fire test, 
except that intermittent flames not greater than 152 mm 
(6 in .) in length shall be pet·mitted to occur for periods not to 
exceed 10 seconds. Flaming shall be permitted to occur multi­
ple times at the same or different locations as long as flame 
duration of each occurrence does not exceed 10 seconds. 

7.1.5 After 30 m inutes of the fire test, intermittent flames not 
greater than 152 mm (6 in .) in length shal l be permitted to 
occur along the edges of doot·s fot· periods not to exceed 
5 minutes. 

7.1.6 For doors having a fire test duration of 45 minutes or 
greater, flames not greater than 152 mm (6 in.) in length shall 
be permitted to occur on the unexposed sutface area of the 
door during the last 15 minutes of the fire test, provided that 
the flames are contained within a distance of 38 mm (1 ~ in.) 
fi·om a vertical door edge, with in 76 mm (3 in.) from the top 
edge of the door, and within 76 mm (3 in. ) from the top edge 
of the fran1e of a vision panel. 

7 .I. 7 Hardware. 

7.1.7.1 \1\ihere hardware is evaluated for use on fire doors, it 
shal l keep the door in the closed position for a fire test dura­
tion of not less than the fire protection rating of the door 
assembly in which it is installed, and the latch bolt shall remain 
projected and intact. 

7.1.7.2 The hardware shall not be required to be operable 
following the tests. 

7.2 Swinging Doors. 

7.2.1 For swinging doors, any portion of the edges adjacent to 
the door frame shall not move fi·om its original position in a 
direction perpendicular to the plane of the doors for a distance 
greater than the door thickness during the fire test or greater 
than 1 ~times the door thickness during the hose stream test. 

7.2.2 For swinging doors mounted in pairs, any portion of the 
meeting edges of each of the doors shall not move from its 
original position in a direction perpendicular to the plane of 
the doors for a distance greater than the door thickness away 
fi·om the adjacent doot· edge. 

7.2.3 Swinging doors mounted in pairs, incorporating an 
asu·agal, shall not separate in a direction parallel to the plane 
of the doors by more than 19 mm (% in. ) along the meeting 
edges or a distance equal to the throw of the latch bolt at the 
latch location. 

7.2.4 Swinging doors mounted in pairs, without an overlap­
ping asu·agal, for a fit·e test duration of 1 ~ hours or less, shall 
not separate along the meeting edges by more than 10 mm 
(o/s in.). 

7.2.5 A single swinging door shall not separate from the door 
frame by more than 13 mm (~in. ) at the latch location. 

7.2.6 Door frames to be evaluated with doors shall remain 
fastened to the test wall on all sides and shall not develop open-
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ings between the frame and the doors or between the frame 
and the adjacent test wall. 

7.3 Sliding Doors. 

7.3.1 Sliding doors mounted on the face of the test wall shall 
not move away from the wall more than 73 mm (2% in .) . 

7.3.2 Sliding doors mounted in guides shall not release fi·om 
the guides, and the guides shall not loosen from the fastening-s. 

7.3.3 The bottom bar of rolling steel doors shall not separate 
fi·om the floor structure by more than 19 mm (%in.) . 

7.3.4 The meeting edges of center-parting horizontal sliding 
doors and biparting vertical sliding doors shall not separate 
from each other by a distance greater than the door thickness 
measured in a direction perpendicular to the plane of the 
doors. 

7.3.5 The meeting edges of center-parting hot·izontal slid ing 
doors and biparting vertical sliding doors, without an overlap­
ping astragal, for a fire test duration of 1Yz hours or less, shal l 
not separate from each other in a direction paralle l to the 
plane of the doors by more than 10 mm (o/s in.) . 

7.3.6 The meeting edges of center-partin g horizontal slidi ng 
doors, incorporating an asu·agal, shall not separate from each 
other in a direction pat·allel to the plane of the doors by more 
than 19 mm (% in .) or a distance equal to the throw of the 
latch bolt at the latch location. 

7.3.7 The bottom edge of service-cow1ter doors or single-slide 
dumbwaiter doors shall not separate from the sill by more than 
10 mm (o/s in .) . 

7.3.8 Astragal. 

7.3.8.1 A resilient astragal, where provided, shall not develop 
openings during the fire test. 

7.3.8.2 Not more than 5 percent of the area of the asU·agal 
shall be permitted to develop openings during the hose stream 
test. 

7.3.9 The lap edges of horizontal slide-type elevator doors, 
including the lap edges of multisection doors, shall not move 
from the test wall or acljacent door surfaces so as to develop a 
separation of mot·e than 73 mm (2% in. ) . 

7.3.10 The meeting edges of center-parting horizontal slide­
type elevator door assemblies, for a fire test duration of 
1 ~ hours or less, shall not separate from each other by more 
than 32 mm (1 Y.; in. ) as measured in any horizontal plane. 

Chapter 8 Report 

8.1 Results. 

8.1.1 Results shall be reported in accordance with the 
performance of the fire doot· assembly subjected to the tests as 
prescribed in these test methods. 

8.1.2 The report shal l include, but shal l not be limited to, the 
following infot·mation: 

(1) A description of the consu·uction details and materials 
used to consu·uct the test wall in which the fire door 
assembly is mounted for testing 
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(2) The temperature measurements of the fire test furnace 
plotted on a comparative graph showing the standard 
temperature-time curve 

(3) The temperature measurements of the unexposed 
surface of the fire door a>sembly 

(4) The pressme differential measurements made between 
the furnace and the unexposed side of the fire door 
assembly and the calculation that determines the posi­
tion of the neutral pressure plane with respect to the 
bottom of the fire door assembly during the fire test 

(5) All observations of the reactions of the fire door assem­
bly that have an influence on its performance during 
both the fire and hose stream tests 

(6) Flaming on the unexposed surface of the door or pass­
ing through the fire door assembly 

(7) The magnitude and direction of the movement of any 
portion of the edges of the door from the original posi­
tion 

(8) A description of the fire door assembly, including fasten­
ers and attachments and othet· hardware, as they appear 
after the fire test and the hose su·eam test 

(9) The materials and consu·uction of the fire door assem­
bly, details of installation including hardware, door 
frame, and wall anchors, hangers, guides, trim, finish, 
and clearance or lap, in order to ensure positive identifi­
cation and duplication of the fire doot· assembly in all 
respects 

(10) The actual duration of the fire test 

8.1.3 The fit·e protection t·ating of the fire door a>sembly d1at 
successfully meets the performance criteria specified in C hap­
ter 7 shall also be reported. 

8.1.3.1 The fire protection rating shall be based on and shall 
not be greater than the duration of the fire test and shall be 
assigned in accordance with one of the fo llowing: 

( 1) 20 minutes 
(2) 30 minutes 
(3) %hour 
(4) 1 hom 
(5) 1 ~ hours 
(6) 3 h oms 
(7) Hourly increments for ratings over 3 hours 

8.1.3.2 Where the fire protection rating is 30 minutes or 
longer, a correction shall be applied fot· variation of the 
furnace exposure time from that prescribed in 4.2.3 in those 
cases whe re it affects the fire protection rating. 

8.1.3.2.1 The COtTection described in 8 .1.3.2 shall be done by 
multiplying the indicated duration by two-thirds of d1e differ­
ence in area between the curve of the average furnace tempera­
tut·e and the standat·d temperature-time cm·ve for the first 
three-fourths of the test duration and then d ividing the prod­
uct by the difference in area benveen the standard 
temperatm·e-time curve and a baseline of 20°C (68°F) fot· the 
same portion of the test, increasing the latter area by 30°C/ hr 
(54°F / hr) D800°C/ min (3240°F / min) l to compensate for the 
thermal lag of the furnace thermocouples during the first part 
of the test. 
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8.1.3. 2.2 For fire exposures in the test higher than d1e stand­
ard temperature-time curve, the indicated fire pmtection 
rating shall be increased by the amount of the correction and 
shall be decreased similarly for fire exposure below the stand­
ard temperature-time curve . 

8.1.3.2.3 The correction shall be expressed by the following 
formula: 

where: 

C = _2I
7
( A_-_A,

7
) 

3(A, +L) 

C = correction in the same unit as I 
I = indicated fire protection rating 

[8.1.3.2.3] 

A = area under the curve of the indicated average furnace 
temperature for the first three-fourths of d1e indicated 
rating period 

A, = area under the standard temperature-time curve for the 
same part of the indicated fit·e protection rating 

L = lag correction in the same units as A and A, [30°C/ hr 
(54°F/ hr); or 1800°C/ min (3240°F/ min )) 

8.1.4 The results of the hose stream test shall be documented. 

Annex A Explanatory Material 

Annex A is not a part of the requirements of this NFPA document but is 
included ji;r informational purposes only. This annex contains explan­
atO?y material, numbered to conespond with the applicable text para­
graphs. 

A.3.3.2 Fire Protection Rating. The acceptance cri teria for 
determining fire protection ratings for fire door assemblies are 
described in this standard and those for fire window assemblies 
are described in NFPA 257. Fire protection ratings are different 
fi·om fire resistance ratings. See also Section B.4. 

A.3.3.3 Fire Resistance Rating. Fi re t·esistance ratings are typi­
cally determined by testing to ASTM Ell9, Standard Test Meth­
ods for Fire Tests of Building Construction and MateriaL~. 

A.4.1.1 See Table A.4.1.1 for times and temperatmes that 
comprise the standard temperature-time curve for control of 
fire tests. 

A.6.2.1 Additional infot·mation on the hose su·eam application 
can be found in Section B.l3. 

A.6.2.2 The elimination of the hose stream test for some 
20-minute-rated assemblies is based on their field application. 

A.6.2.6 In Table 6.2.4, the exposed area is permitted to be 
calculated using the outside dimensions of the test specimen, 
including a frame, hangers, u·acks, or other parts of the assem­
bly, if provided, but normally not including d1e wall into which 
me specimen is mounted. Where multiple test specimens are 
mounted in the same wall, the rectangular or square wall area 
encompassing all of the specimens is considered the exposed 
area, since the hose stream has to traverse this area during it~ 
application. 
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Table A.4.1.1 Standard Temperature-Time Curve for Control of Frre Tests 

Time Temperature Area Above 20°C Base Temperature Area Above 68°F Base 

(hr:min) r q °C-min °C-hr CF) °F-min °F-hr 

0:00 20 0 0 68 0 0 
0:05 538 1,290 22 1,000 2,330 39 
0:10 704 4,300 72 1,300 7,740 129 
0:15 760 7,860 131 1,399 14,150 236 
0:20 795 11 ,650 194 1,462 20,970 350 

0:25 821 15,590 260 1,510 28,050 468 
0:30 843 19,650 328 1,550 35,360 589 
0:35 862 23,810 397 1,584 42,860 714 
0:40 878 28,060 468 1,613 50,510 842 
0:45 892 32,390 540 1,638 58,300 971 

0:50 905 36,780 613 1,661 66,200 1,1 03 
0:55 916 41 ,230 687 1,681 74,220 1,237 
1:00 927 45,740 762 1,700 82,330 1,372 
1:05 937 50,300 838 1,718 90,540 1,509 
1:10 946 54,910 915 1,735 98,830 1,647 

1:15 955 59,560 993 1,750 107,200 1,787 
1:20 963 64,250 1,071 1,765 115,650 1,928 
1:25 971 68,990 1,150 1,779 124,180 2,070 
1:30 978 73,760 1,229 1,792 132,760 2,213 
1:35 985 78,560 1,309 1,804 141,420 2,357 

1:40 991 83,400 1,390 1,815 150,120 2,502 
1:45 996 88,280 1,471 1,826 158,890 2,648 
1:50 1,001 93,170 1,553 1,835 167,700 2,795 
1:55 1,006 98,080 1,635 1,843 176,550 2,942 
2:00 1,010 103,020 1,717 1,850 185,440 3,091 

2:10 1,017 112,960 1,882 1,862 203,330 3,389 
2:20 1,024 122,960 2,049 1,875 221,330 3,689 
2:30 1,031 133,()40 2,217 1,888 239,470 3,991 
2:40 1,038 143,180 2,386 1,900 257,720 4,295 
2:50 1,045 153,390 2,556 1,912 276,1 10 4,602 

3:00 1,052 163,670 2,728 1,925 294,610 4,910 
3:10 1,059 174,030 2,900 1,938 313,250 5,221 
3:20 1,066 184,450 3,074 1,950 332,000 5,533 
3:30 1,072 194,940 3,249 1,962 350,890 5,848 
3:40 1,079 205,500 3,425 1,975 369,890 6,165 

3:50 1,086 216,130 3,602 1,988 389,030 6,484 
4:00 1,093 226,820 3,780 2,000 408,280 6,805 
4:10 1,100 237,590 3,960 2,012 427,670 7,128 
4:20 1,107 248,430 4,140 2,025 447,180 7,453 
4:30 1,114 259,340 4,322 2,038 466,810 7,780 

4:40 1,121 270,310 4,505 2,050 486,560 8,110 
4:50 1,128 281,360 4,689 2,062 506,450 8,441 
5:00 1,135 292,470 4,874 2,075 526,450 8,774 
5:10 1,142 303,660 5,061 2,088 546,580 9,110 
5:20 1,149 314,910 5,248 2,100 566,840 9,447 

5:30 1,156 326,240 5,437 2,112 587,220 9,787 
5:40 1,163 337,630 5,627 2,125 607,730 10,1 29 
5:50 1,170 349,090 5,818 2,138 628,360 10,473 
6:00 1,177 360,620 6,010 2,150 649,120 10,819 
6:10 1,184 372,230 6,204 2,162 670,000 11,167 

(continues) 
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Table A.4.1.1 Continued 

Time Temperature Area Above 20°C Base Temperature Area Above 68°F Base 

(hr:min) rq °C-min 

6:20 1,191 383,900 
6:30 1,198 395,640 
6:40 1,204 407,450 
6:50 1,211 419,330 
7:00 1,218 431,270 

7:10 1,225 443,290 
7:20 1,232 455,380 
7:30 1,239 467,540 
7:40 1,246 479,760 
7:50 1,253 492,060 
8:00 1,260 504,420 

Annex B Commentary 

This annex is not a paTt of the TequiTements of this NFPA document 
but is included jOT injOTmational pwposes only. 

B.l Introduction. This commentary has been prepared to 
provide the user of NFPA 252 with background information on 
the development of the standard and its application in the fire 
p~·otection of buildings. It also provides guidance in the plan­
nmg 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 commentaty The 
serious student of fire testing is strongly urged to examine the 
referenced documents for a better appreciation of the history 
of fire-resistant design and the inu·icate problems associated 
with testing and with interpretation of test results. 

B.2 Application. 

B.2.1 Compartmentation of buildings by fire-resistive walls ha~ 
been recognized for many years as an effective method of 
restricting fires to their area of origin f1-7] or limiting their 
spread. The functional use of buildings, however, demands a 
t·easonable amount of communication between comparun ents, 
necessitating openings in these fire-resistive walls. Fire door 
assemblies are utilized to protect these openings and maintain 
the integrity of the fire barrier [8] . Openings in walls have 
been traditionally classified by fire protection standards [6, 9, 
101 and building codes in accordance with the location and 
purpose of the wall in which the opening exists. However, such 
classifications were deleted from these standards and codes in 
the early 1990s. Instead, these standards and codes specifY the 
fire protection rating of the door assembly t·equired to protect 
the openings. 

B.2.2 Fire protection standards and building codes permit 
labeled vision panels and other openings, such as labeled venti­
lation louvers, in some fire door assemblies. The model build­
ing codes, NFPA 80 [61, and the specific fire door 
manufacturer's listing should be referenced for information on 
the types and sizes of these openings. 

B.2.3 Fire door assemblies should be properly installed to 
maintain their fit·e protection rating. NFPA 80 f6l, and the 
specific fire door manufacturer's listing should be consulted for 
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oC-hr rF) OF-min °F-hr 

6,398 2,175 691,010 11,517 
6,594 2,188 712,140 11,869 
6,791 2,200 733,400 12,223 
6,989 2,212 754,780 12,580 
7,188 2,225 776,290 12,938 

7,388 2,238 797,920 13,299 
7,590 2,250 819,680 13,661 
7,792 2,262 841,560 14,026 
7,996 2,275 863,570 14,393 
8,201 2,288 885,700 14,762 
8,407 2,300 907,960 15,1 33 

details on the installation of fire door assemblies and for limi ta­
tions on the application of specific labeled fire doors. 

B.3 Historical Aspects. The fi rst effon to test fire do01·s was 
reported in a series of tests conducted in Germany in 1893 
fll-13] . The British Fire Prevention Committee began testing 
111 1899 and produced a Standard Table of Fire Resisting 
Elements, including Fire Resisting Doors [1]. Underwriters 
Laboratories Inc. was involved in testing and listing fire doors 
shortly after 1900, using its own standards. In 1941, ASTM 
adopted ASTM E152, StandaTd Methods of Fin! Tests of Door Assem­
blies, o~ fire door assembly tests. NFPA 252 was first issued by 
NFPA m 1942. ASTM E152 was withdrawn by ASTM in 1995 
and replaced by ASTM E2074, Standard Test Method for FiTe Tests 
of Door Assemblies, Including Positive Pn:ssuTe Testing of Side-Hinged 
and Pivoted Swinging DooT Assemblies, which was, in turn, with­
drawn in 2007 to avoid duplication with NFPA 252. 

B.4 Scope and Significance. 

B.4.1 NFPA 252 provides methods for measuring the relative 
performance of fire door assemblies where exposed to prede­
termined standard fire conditions. This standard provides for 
testing of several types and methods of doot· operation includ­
ing swinging, sliding, rolling, and sectional doors (6] . Since the 
effectiveness of the opening protection is dependent upon the 
entire assembly, proper attention should be paid to the installa­
tion as a unit. Accordingly, fire door assemblies are required to 
be test_ed as ~n assembly of all necessary elements and equip­
ment, tncludmg the door frame, hardware, and any glazing or 
other openings in the assembly. 

B.4.2 Fire protection ratings are assigned to indicate that the 
fit·e door assembly has continued to perform as required fix 
periods of Vg hour, ~ hour, o/, hour, 1 hour, 1 Y2 hours, or 3 or 
mot·e hours. Labels on assemblies formerly carried the letter 
designations of A, B, C, D, or E. These letter designations were 
not a pan of the NFPA 252 standard classification system but 
were used to designate the class of opening for which the door 
was intended to protect as determined by codes and other 
standards r 6, 91 . 

B.4.3 The Vg-hour, or 20-min ute, fire protection-rated door is 
relatively new. Concern about the uniform adequacy of the 
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44.7 mm (1% in.) solid bonded wood core door consu·uction 
at~d the difficulty of determining the equivalency of other types 
of doors led to a voluntary consensus to test such doors for 
20 minutes in the test furnace described in this standard using 
the same acceptance criteria specified for door assemblies 
t~·aditionally tested for longer periods of time, with the excep­
tion that the hose stream test required by this test method 
might not be required by regulatOty codes. 

B.~.4 It is common for a fire door to have a fire protection 
t-aung lower than the wall fire resistance rating in which it is 
installed. For example, a 1 Y2""hour fire protection-rated door 
can be required 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 decreased, since there will u sually be a clear 
space on both sides of the opening for traffic purposes. Since 
wall assemblies are put together at the site, their uniformity is 
not as certain as a fire door assembly that is factory assembled 
(e.g., undesigned penetrations tend to show up in wall assem­
blie~) . For this reason, any factor of safety that is tacitly called 
£or m a \vall a~sembly requit-ement should exceed that of a 
door assembly. If the opening is not used, combustibles could 
be piled against the door, and the assumed enclosure protec­
tion might not be maintained. In these instances, ratings for 
the openings should be equivalent to the rating of the \vall, or 
precautions should be taken to prevent storage of combustibles 
against the doors [2, 61. 

B.5 Limitations. 

B.5.1 The NFPA 252 test methods are intended for the door 
to be tested until the pet-fot·mance criteria are met for the 
desired exposme period or for a shorter period. The test meth­
ods are not intended to determine that a fire door subjected to 
a building fire is satisfactory for use following the fire. 

B.5.2 The variations in material performance preclude any 
prediction of an assembly's performance in \valls other than 
those types used in the test. The standard also makes no provi­
sions for measuring the generation of s moke and gases or 
other products of combustion from the unexposed side of the 
door. Temperatw-e measurements on the unexposed surface of 
the door are stopped after 30 minutes. 

B.6 Furnace. 

B.6.1 The test methods provide details on the operation char­
acteristics and temperature-measurement requirements of the 
test furnace. The \valls of the furnace typically should be of 
furnace reft·actOty materials and should be sufficiently rugged 
to maintain the overall integrity of the fl.u·nace during the fire 
exposure period. 

B.6.2 The thermocouples in the furnace are located 152 mm 
(6 in.) from the face of the door or the wall in which the door 
is installed. Othetwise, no furnace depth is specified. A depd1 
of203 mm to 457 mm (8 in. to 18 in.) is considered desirable 
by most laboratories. Reference documents should be consul­
ted for a more comprehensive review of furnace design and 
performance [14, 15] . 

B. 7 Temperature-Time Curve. 

B.7.1 A specific temperature-time relationship for the test fire 
is defined in the standard. The actual recorded temperature­
time condition obtained in the furnace is required to be within 
specified percentages of those of the standard curve. The 
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number and type of temperature-measuring devices are 
outlined in the standard. Specific standard practices for loca­
tion and use of these temperature-measuring devices are also 
outlined in the standard. 

B. 7.2 The standard temperature-time ( J: t) curve used in 
NFPA 252 represents a severe building fire [31 . The curve \vas 
adopted in 1918 as a result of several conferences by 11 techni­
cal organizations, including testing laboratories, insm·ance 
underwriters, fire protection associations, and technical societ­
ie~ [7, 10, 16]. It should be recognized that the J:trelationship 
of these test methods represents only one real fire situation [7, 
16-271. 

B.8 Furnace Control. The standard contains specific instruc­
tion for measuring temperatures in the furnace and for selec­
tion of the required thermocouples. Thermocouples of the 
design specified are sufficiently rugged to retain accuracy 
throughout anticipated test periods. However, their massive 
consu·uction causes a significant delay in their response to 
~et~perature change and results in temperantres exceeding the 
mdicated temperatures during the early stages of the test 
period when the temperature rises rapidly. The iron or porce­
lam tubes surrounding the junction and leads of the thermo­
~ouple provide a shield against degradation of the junction and 
mcrease the thermal inertia. It is customary for laboratories to 
replace furnace thermocouples after three or four accumulated 
hours of use . 

B.9 Unexposed Surface Temperature. 

B.9.1 Conditions of acceptance for fire-res istive walls specify 
that d1e temperature increase on d1e unexposed surface of the 
\vall not exceed an average of 1400C (250°F) above ambient 
and that there be no passage of flames or gases hot enough to 
~gnite combustibles. It is obvious that the necessity of maintain­
tng some clearances for efficient operation of the door and the 
possibility of warping preclude any attempt to restrict escape of 
gases and minor flames on the periphery of doors. 

B.9.2 The standard describes a standard procedure for mea~­
uring the unexposed surface temperatures. However, unex­
posed surface temperatures are not a mandatory performance 
criterion for NFPA 252. Building regulations do restrict 
temperature transmission for some \vall-opening protectives 
[6, 9]. For instance, it is usual for codes to limit the tempet·a­
tttre rise on the unexposed side of fire doors protecting exit 
stau-ways to 250°C ( 450°F) during the first 30 minutes of the 
test. This criterion assumes that a higher temperanu·e would 
provide enough rad iant heat to d iscourage, if not prevent, 
occupants from passing by the door during an emergency. It is 
current practice for testing laboratories to provide labels on 
fire doors indicating that the maximum transmitted tempera­
ture on the unexposed side is 140°C, 250°C, or 361°C (250°F, 
450"F, or 650°F) above ambient. If not indicated on the labe l, 
the temperature rise during the first 30 minutes might or 
mtght not be in excess of 361"C (650°F) . Temperature rise on 
the unexposed side of glass panels and louvers is not measured. 

B.10 TestAssemblies. 

B.IO.l NFPA 252 provides a relative measure of performance 
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 fi·ame need to be repre­
sentative of actual use conditions. Therefore, NFPA 80 r6l, or 
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other such standards or specifications should be consulted 
befot·e testing an assembly. 

B. I0.2 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 should be followed in order to 
make a comparative judgment on test results. 

B. II Conduct of Tests. The test frame or wall in which a door 
assembly is installed should be rugged enough to endure expo­
sure to the fire during the specified period without affecting 
the door assembly. Traditionally, this wall has been of masomy 
construction. Fire doors are currently installed in walls other 
than masonry and have been tested in walls framed with metal 
and wood studs covered with a number of materials. 

B.l2 Furnace Pressures. 

B.l2.1 A fire in a building comparonent creates both negative 
and positive pressures on door assemblies depending on aonos­
pheric conditions, height of the comparonent above ground, 
wind conditions, and ventilation of the comparonent at the 
start of and during the fire . 

B.I2.2 In the past, NFPA 252 specified that the pressure in the 
furnace be maintained as nearly equal to aonospheric pressure 
as possible. This method of test generally resulted in the test 
assembly being subjected to a negative pressure during d1e test, 
since most laboratories set the neutral pressure plane in the 
furnace at or above me top of the assembly. As revised, the 
standard permit5 test5 to be conducted under either positive or 
negative pressure, depending on the needs and req~tirements 
of the manufacturet~ test laboratory, or d1e authonty havmg 
jurisdiction. For positive pressure, the netmal pressu.re plane is 
set at a 1016 mm (40 in.) height, whereas for negattve (nearly 
neutral) pressure it is set at the top of the door. The pressure in 
the furnace is required to be controlled, measured, and repor­
ted. It should be t·ecognized that the intent of the positive pres­
sure test is to simulate true fire conditions as it relates to the 
neutral pressttre plane. These pressure conditions should be 
applied on the test specimen as quickly as possible to simulate 
the true fire conditions to ensure that the test assembly meets 
its intended purpose to act as a fire barrier. TI1ere are many 
variables that control the neutral pressure plane within ttue 
fire conditions; howevet~ in many cases the neutral pressure 
plane is 1016 mm ( 40 in.) above the sill well within the first few 
minutes of the test. Therefore, the test specimens need to be 
evaluated for their fire resistance at this pressure exposure as 
soon as possible. 

B.l3 Hose Stream Test. Immediately following a fit·e test, the 
test frame is removed from the furnace, and the door assembly 
is subjected to the impact, erosion, and cooling effect~ of a 
stream of water from a 63.7 mm (2\-2 in.) hose discharging 
through a standard play pipe equipped wid1 a 28.7 mm 
(1 Ys in.) tip under specified pressures. Just as the standard fire 
exposure is not intended to be representative of any ~r all 
actual fit·e conditions, the standard hose sn·eam exposure tS not 
intended to be representative of any actual fire-fighting or fire 
suppression activity. The fire exposure test and the hose stream 
test provide a relative measure of m e performance of construc­
tions and assemblies under specified, standard exposure condi­
tions. 
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The hose sn·eam test provides a method for evaluating the 
integrity of conso·uctions and assemblies and eliminating inad­
equate materials or conso·uctions. The cooling, impact, and_ 
erosion effect5 of the hose stream provide important test5 of 
the integrity of the specimen being evaluated. 

The rapid cooling and thermal shock imposed by the hose 
stream test following the fire exposure test eliminates materials 
that are subject to failure under such conditions. The orthogo­
nal load imposed by the hose stream subjects vertical speci­
mens to a load in a direction perpendicular to the normal dead 
load of the specimen. This effect eliminates construction ot· 
a~semblies with marginal factors of safety for so·uctural loading. 
The erosion effect~ of the hose stream might remove char 
formed during the standard fit·e exposure that pwvides mini­
mal contribution to the structural sn·ength of the assembly. 

The hose stream test provides a real and measurable load on 
the specimen. Testing by Ingberg at the National Bureau of 
Standards reported that the standard hose sn·eam test 
produced a 26.4 kg (57.2 lb) force on the specimen. 

The combined effects of the h ose stream test provide a 
method for screening the integrity of a specimen that cannot 
be achieved by any other means. 

B.l4 Performance Criteria. The standard provides a specifi c 
set of conditions by wh ich the performance of the door is 
measured, the most important condition being that the door 
remain in place during both the fire test and d1e hose stream 
test. The standard also restricts flaming on d1e unexposed 
surface and prohibits through-openings during both the fire 
test and the hose stream test. Specific limitations on the move­
ment of the door during the tests are given for different types 
of doors such as side-hinged swinging and sliding doors. 
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