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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpreta- 
tions, proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and 
appeals on matters relating to the content of the document, write to the Secretary, Standards Council, Na- 
tional Fire Protection Association, Batterymarch Park, Quincy, MA 02269. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations 
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit- 
tees and shall not be considered to be, nor be relied upon as. a Formal Interpretation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not. by the publication of this document, intend to urge action which is not in compliance with ap- 
plicable laws and this document may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory 
committee to provide specific guidance to the technical committees on questions relating to assessing the 
hazards of the products of combustion. 

Licensing Provision - -  This document is copyrighted by the National Fire Protection Association 
(NFPA). 

1. Adoption by Reference - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and 
changes desired by the adopting authority must be noted separately. Those using this method are requested 
to notify the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by 
reference" means the citing of title and publishing information only. 

2. Adoption by Transcription - -  A. Public authorities with lawmaking or rule-making powers only, 
upon written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately, in laws, ordinances, regulations, administrative orders or similar instruments having the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof; 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's 
lawmaking or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all 
printings of this document by public authorities with lawmaking or rulemaking powers or any other persons 
desiring to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, in any 
form, upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonex- 
clusive license to print, republish, and vend this document in whole or in part, with changes and additions, 
if any, noted separately provided that due notice of NFPA's copyright is contained in each copy. Such 
license shall be granted only upon agreement to pay NFPA a royalty. This royalty is required to provide 
funds for the research and development necessary to continue the work of NFPA and its volunteers in con- 
tinually updating and revising NFPA standards. Under certain circumstances, public authorities with 
lawmaking or rulemaking powers may apply for and may receive a special royalty when the public interest 
will be served thereby. 

All other rights, including the right to vend, are retained by NFPA. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This material has been developed under the published procedures of the National Fire Protection 
Association, which are designed to assure the appointment of technically competent Committees having 
balanced representation. While these procedures assure the highest degree of care, neither the National Fire 
Protection Association, its members, nor those participating in its activities accepts any liability resulting 
from compliance or noncompliance with the provisions given herein, for any restrictions imposed on 
materials or processes, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliance with requirements of this document is made at the peril 
of the certifier. 
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NFPA 262 
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Fire and Smoke Characteristics 
of Wires and Cables 

1985 Edition 

This edition of NFPA 262, Standard Method of Test for Fire and Smoke 
Characteristics of Wires and Cables, was prepared by the Technical Committee on 
Fire Tests, and acted on by the National Fire Protection Association, Inc. at its Fall 
Meeting held November 12-15, 1984 in San Diego, California. It was issued by the 
Standards Council on December 7, 1984, with an effective date of December 27, 1984. 

The 1985 edition of this standard has been approved by the American National 
Standards Institute. 

Origin and Development of NFPA 262 

The test procedure covered by this standard was originally developed by Under- 
writers Laboratories Inc. and published as UL 910. It is an adaptation of the Steiner 
tunnel test (NFPA 255/ASTM E84/UL 723) designed to provide information for 
evaluating the potential for fire spread along cables and wires housed in a plenum or 
other environmental space. 
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Information on referenced publications can be found in 
Chapter 7 and Appendix A. 

specimens. The specimens are exposed to a 300,000 
Btu /hr  (87.9 kW) fire, 4 ~  ft (1.37 m) long, for a period 
of 20 minutes, with an initial draft of 240 f t /min  (73 
m/min )  through the chamber.  The travel distance of the 
flame along the specimen and the light transmittance at 
the end of the chamber are reported. The light transmit- 
tance is converted to a peak and average optical density. 

NOTE: For procedures for determining the fire-resistive per- 
formance of building construction assemblies incorporating elec- 
trical wiring and cables, reference should be made to NFPA 251. 
Standard Methods of Fire Tests of Building Construction and 
Materials. 

Chapter  1 Genera l  

1-1 Scope. This test method is for determining values 
of flame spread distance and smoke density for insulated 
and/or  jacketed electrical wires and cables and optical 
fiber cables that are to be installed in plenums and other 
spaces used for environmental air without the wires and 
cables being enclosed in raceways, in accordance with the 
applicable provisions of Sections 725-2, 760-4, 770-7, 
800-3, and 820-15 of NFPA 70, National Electrical 
Code ® . 

1-2 Significance. This test is designed to provide infor- 
mation for evaluating the possibility of fire spreading in a 
plenum or other environmental space along optical fiber 
cables or electrical wires or cables; or the possibility of 
high smoke levels being developed in the space when wir- 
ing is subject to fire exposure. The  test method has been 
related to the results of tests on wiring exposed to fires in 
simulated plenums. 

1-3 Purpose.  

I-3.1 The purpose of the test is to measure and record 
the fire and smoke characteristics of wiring or cable by 
measuring the flame spread distance along the test 
specimens and the light transmittance of the smoke 
developed, when exposed to the test fire. 

1-3.2 Smoke density as well as flame spread are re- 
corded in this test. However, there is not necessarily a 
relationship between these measurements. 

1-3.3 It is the intent of this method of test to register 
performance during the period of fire exposure and not 
to determine the suitability of the electrical wiring or ca- 
ble for use after the test exposure. 

1.4 Summary  of Test Method. This test method uses 
an apparatus similar to that used in NFPA 255, Method 
of Test of Surface Burning Characteristics of Building 
Materials. A special specimen holder is used to expose the 
test specimens; the holder, 11¼ in. '  (286 m m ) w i d e  and 
approximately 4 ¼ in. (108 mm)  down from the ceiling of 
the test chamber,  is filled with one layer of test 

tThe values stated in U.S. customary units are to be regarded as the 
standard. 

Chapter  2 Test Equipment  

2-1 Fire-Test  Chamber .  

2-1.1 The fire-test chamber consists of a horizontal duct 
having the shape and size shown in Figures 2-1.1(a), (b), 
and (c). The sides and base of the duct are lined with in- 
sulating masonry as illustrated in Figure 2-1.1(b) faced 
with a row of refractory fire brick. ~ One side is provided 
with a row of double-pane [inside pane s mounted flush 
with inner wall -- see Figure 2-1.1(b)] pressure-tight 
observation windows (as described in Sections 4-2 and 
4-3) located so that the entire length of the specimen 
being tested can be observed from outside the fire-test 
chamber.  

2-1.2 The ledges are to be fabricated of structural 
metal. 4 

2-1.3 To provide air turbulence for combustion, 
turbulence-inducing baffling is provided by positioning 
six refractory fire bricks 2 [long dimension vertical and 4.5 
inch (110 mm) dimension parallel to the wall] along the 
side walls of the chamber at distances of 7.0, 12.0, and 
20.0 it, + 0.5 f t (2.1,  3.6, and 6 . 1 m ,  + 0.2 m) on the 
window side and 4.5, 9.5, and 16.0 ft, + 0.5 ft. (1.4, 2.9, 
and 4.9 m, + 0.2 m) on the opposite side. 

~The operation and calibration of this equipment is based on the use 
of A. P. Green G-26 refractories. 

SA glass acceptable for this purpose ~s Vycor 100-percent silica glass 
nominally 0.25 in. thick (6 mm), or its equivalent. 

4Water-cooled structural-steel tubing is acceptable for this purpose. 
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F i g u r e  2-1.1(c)  De ta i l s  o f  steel c a b l e  t r a y  a n d  s u p p o r t s .  

2-1.4 The top consists of a removable metal-and- 
mineral insulation composite unit with insulation con- 
sisting of nominal 2.0-in. (50-mm) thick mineral- 
composition material. The top unit is shown in Figure 
2-1.1 (b) and shall completely cover the fire-test chamber. 
The mineral-composition material shall have physical 
characteristics comparable to the following: 

Maximum effective use 
temperature of at least 1200°F (650°C). 

Bulk density 21 lb/ft s 
(336 kg/mS). 

Thermal conductivity at 
300 to 700°F (149 to 
371 °C) 

0.50-0.71 Btu.in/h.ftz. °F 
(0.072-0.102 W/m=.K) 

KpC product* 1 to 4 Btu2.in/ftS.h.°l ~ 
(1 × 10 4 t o 4  x 10 4 
W=.s/m4.K) 

*KpC is e q u a l  to the  t h e r m a l  conduc t iv i ty  t imes the  densi ty  t imes  the  
specific hea t .  

The entire top-panel unit is to be protected with flat 
sections of high-deusity (nominally 110 lb/ft 3 or 1760 
kg/m s) 0.25-inch (6-mm) mineral-fiber/cement board 
maintained in an unwarped and uncracked condition 
through continued replacement. While in place, the top 
.panel is to be completely sealed against the leakage of air 
into the fire-test chamber during the test. 

2-1.5 The ladder-type cable tray used to support the 
test specimens is shown in Figures 2-1.1(b) and (c). The 
tray is fabricated from cold-rolled steel, 50,000 psi mini- 

mum (350 MPa) tensile strength. The solid-bar-stock 
siderails are as shown in Section S-S in Figure 2-1.1(c). 
The C-shaped channel rungs are as shown in Section Q-Q 
in Figure 2-1.1(c). Each rung is 11.25 in. (286 mm) long. 
The rungs are welded to the side rails 9.0 inches (229 
ram) on centers along the tray length. The tray, which 
may consist of several sections, shall have a total assem- 
bled length of 23.9 ft (7.29 m) and be supported with 16 
supports equally spaced along the length of the tray. The 
supports [see Figure 2-1.1(c)] are fabricated from bar 
steel. 

2-1.6 One end of the test chamber, designated as the 
"fire end" in Figure 2-1.1(a), is provided with two gas 
burners delivering flames upward that engulf the cross 
section of the test specimens midway between two rungs 
of the cable tray. As shown in Figure 2-1.1(b), the 
burners are positioned transversely to each side of the 
center line of the furnace so that the flame is evenly 
distributed over the width of the specimens. 

2-1.7 The controls used to maintain a constant flow of 
gas to the burners are to consist of a pressure regulator, a 
gas meter calibrated to read in increments of not more 
than 0.1 ft s (2.8 dmS), a gage to indicate gas pressure in 
inches of water (Pa), a quick-acting gas shutoff valve, a 
gas-metering valve, and an orifice plate in combination 
with a manometer to assist in maintaining uniform gas 
flow conditions. An air intake fitted with a vertically 
sliding shutter extending the entire width of the test 
chamber is to be provided at the fire end. The shutter is 
to be positioned to provide an air-inlet port as shown in 
Figure 2-1.1(a). A draft gage manometer to indicate 
static pressure is to be connected approximately midway 
in the section between the air intake and the burners, as 
shown in Figure 2-1.1(a). 



TEST SPECIMENS 2 6 2 -  7 

2-1.8 T h e  o ther  end of  the test chamber ,  des ignated as 
the "vent end" in Figure 2-1.1(a), is to be f i t ted with a 
r ec tangu la r - to - round  t ransi t ion piece, which is in turn  to 
be f i t ted to a round  flue pipe.  The  movement  of  air  is to 
be by induced  draf t .  The  d ra f t - induc ing  system is to have 
a total  draf t  capaci ty  of  at  least 0.15 inch of water  (37 Pa) 
with the specimens in place,  with the shut ter  at the fire 
end  open to its no rma l  posit ion, and  with the d a m p e r  [see 
Section C-C in Figure 2-I.l(a)] in the wide open position. 

2-1.9 T h e  d a m p e r  is to be instal led in the vent pipe  
downst ream of the smoke- indica t ing  a t t achmen t  de- 
scr ibed in 2-2.1. 

2-1.10 An au tomat i c  d ra f t - regu la to r  control ler  may  be 
m o u n t e d  in the vent p ipe  downst ream of the m a n u a l  
dampe r .  Othe r  manua l ,  au tomat ic ,  or  special draf t -  
regula t ion  devices may  be incorpora ted  to ma in t a in  
airflow control  th roughout  each test run.  

2-1.11 T h e  room in which the test chambe r  is located is 
to have provision for a free inflow of  air  to ma in t a in  the 
room at a tmospher ic  pressure th roughout  each test run.  

2-2 Smoke Measurement. 
2-2.1 A light source s is to be moun ted  on a horizontal  
section of  the vent pipe  (see Figure 2-2.1) at a point  at 
which (1) it is p receded  by a s t raight  run of round  pipe at 
least 12 d iameters  or 16 ft (4.88 m) from the vent end  of 
the r ec tangu la r - to - round  t ransi t ion section, and  (2) it is 
not affected by f lame from the test chamber .  T h e  l ight 
beam is to be d i rec ted  upward  a long the vert ical  axis of  
the vent pipe.  T h e  vent p ipe  is to be insula ted with high- 
t empe ra tu r e  minera l -composi t ion  mate r i a l  f rom the vent 
end  of  the c h a m b e r  to the pho tomete r  location.  A 
photoelect r ic  cell s having an ou tpu t  direct ly p ropor t iona l  
to the amoun t  of  l ight  received is to be m o u n t e d  over the 
l ight source with an overall  l ight-to-cell  pa th  length  of  
36.0 ± 2.0 in. (914 + 51 mm).  T h e  l ight source and  
photocel l  are  to be loca ted  such that  they are open to the 
envi ronment  of the test room.  T h e  cyl indrical  l ight beam 
shall pass th rough  3-in. (76-mm) d i ame te r  openings at 
the top and  bo t tom of  the 16-in. (406-mm) d iamete r  
duct ,  with the resul tant  l ight beam centered on the 
photocell .  T h e  cell is to be connected  to recording  devices 
for ind ica t ing  changes in the a t t enua t ion  of  incident  light 
by passing smoke, by par t i cu la te  mat te r ,  and  by other  
effluents. 

2-2.2 T h e  ou tpu t  of  the photoelect r ic  cell is to be con- 
nected to a record ing  device having an  accuracy within 
± 1 percent  full scale, to process the signal into a con- 
t inuous record  of smoke obscurat ion.  

2-2.3 Linear i ty  of the pho tomete r  system shall be 
verified per iodical ly  by in te r rup t ing  the l ight beam with 
ca l ib ra ted  neut ra l  density filters. The  filters shall cover 
the full range  of the record ing  ins t rument .  Transmi t -  
tance values measured  by the photometer ,  using neut ra l  

5A General Electric Model 4405 12-V sealed-beam clear auto spot 
lamp is acceptable for this purpose. 

s A meter acceptable for this purpose is a Weston Instruments No. 
856BB photronic cell with an overall light-to-cell path length of 36.0 + 
2.0 in. (914 + 51 mm). 

density filters, shall be within + 3 percent  of the 
ca l ib ra ted  value for each filter. 

2-3 Temperature Measurement. 
2-3.1 A No. 18 A W G  thermocouple  (nomina l  wire cross 
section of  1620 CM or 0.823 m m  z) with 0.375 + 0.125 in. 
(10 + 3 ram) of  the junc t ion  exposed in the f i r e -chamber  
air  is to be inserted th rough  the floor of  the test chambe r  
so that  the t ip is 1.000 + 0.031 in. (25 + 1 mm)  below 
the top  surface of the gasket ing tape  and  within 1.0 ft 
(300 mm)  of  the vent end  of  the test c ha mbe r  at the 
center  of  the width of the chamber .  

I_._tT Glass Plate 

5" $ Pipe 

3" ~ Openings~ 

Figure 2-2.1 

0.25" 
S t" 

23" 

2-3.2 A No. 18 A W G  thermocouple  (nomina l  wire cross 
section of  1620 CM or 0.823 m m  z) e m b e d d e d  0.125 inch 
(3 mm)  below the floor surface of  the test c h a m b e r  is to 
be moun te d  in refractory  or po r t l and  cement  (carefully 
d r ied  to keep it f rom cracking)  at distances of  13.5 and 
24.0 ft (4.11 and  7.32 m) from the fire end of  the test 
chamber .  

Chapter 3 Tes t  Spec imens  

3-1 Cable  specimens in 24.0-ft (7.32-m) lengths are to 
be instal led in a single layer across the bo t tom of  the ca- 
ble t ray as shown in Figure 2-1.1(b).  T h e  specimens are 
la id  in the t ray in para l le l  s traight  rows without  any space 
between ad jacent  specimens other  than  tha t  needed  for 
the cable  fasteners descr ibed in Section 3-2. T h e  n u m b e r  
of  cable  specimens is to equal  the measured  inside width 
of  the rack divided by the cable  d i ame te r  with the result 
of  the division rounded  off to the nearest  lower whole 
n u m b e r  of  specimens tha t  fit consider ing the presence of  
cable  fasteners. 

3-2 Bare copper  or soft steel tie wires not larger  than  
No. 18 A W G  (nomina l  wire cross section of 1620 CM or 
0.823 m m  2) may  be used to fasten the cable  specimens to 
the rungs of  the cable  tray wherever a tie is necessary to 
keep the cable  in contact  with the rung,  s traight ,  and  
para l le l  with all of  the other  cable  specimens and  to 
minimize  movement  dur ing  the test. A tie is not  to be 
used in any m a n n e r  that  alters the abi l i ty  of  the cable  to 
t ransmi t  gases a n d / o r  vapors longi tudinal ly  th rough  the 
core of the cable.  

3-3 Propert ies  app l icab le  to ident i f ica t ion  of  the cable  
specimens are to be de te rmined  and  recorded.  
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Chapter 4 Cal ib ra t ion  of  Test Equipment 

4-1 One 0.25-in. (6-mm) mineral - f iber /cement  board  is 
to be placed on the ledge of  the furnace chamber  as 
shown in Figure 2-1.1(b). The  removable top of  the test 
chamber  is to be placed in position. 

4-2 With the board  in position and with the removable 
top in place, the draft  is to be established to produce a 
0.15-inch water column reading (37 Pa) on the draft  
manometer  with the fire-end shutter open 3 + ~e in. (76 
+ 2 mm) and with the manual  damper  in the wide open 
position. Then,  the fire-end shutter is to be closed and 
sealed. The  manometer  reading is to increase to at least a 
0.375-in. water column (93 Pa), indicating that no ex- 
cessive air leakage exists. 

flow. The  preheat ing is to be continued until the temper- 
ature indicated by the floor thermocouple at 24.0 ft (7.32 
m) reaches 150 + 5°F (66 + 3°C). During the preheat  
test, the temperatures indicated by the thermocouple at 
the vent end of  the test chamber  are to be recorded at 
15-second intervals and are to be compared  to the 
preheat  temperatures taken at the same intervals from 
the representative curve of  temperature  as a function of  
time shown in Figure 4-7. The  preheat ing is for the pur- 
pose of  establishing the conditions that  exist following 
successive tests and to indicate the control of  the heat in- 
put into the test chamber.  If  appreciable variation from 
the temperatures shown in the representative preheat 
curve occurs because of  variations in the characteristics of 
the gas used, adjustments in the fuel supply are to be 
made  prior to proceeding with the red oak calibration 
tests. 

4-3 In addition, a supplemental  leakage test is to be 
conducted periodically by activating a smoke bomb in the 
fire chamber  while the fire shutter and exhaust duct  
beyond the differential manometer  tube are sealed. The  
bomb is to be ignited and the chamber  is to be pressur- 
ized to a 0.375 + 0.150-inch water column (93 + 37 Pa). 
All points of  leakage observed in the form of escaping 
smoke particles are to be sealed. 

4-4 A draft  reading is to be established within the range 
of  a 0.055- to 0.085-inch water column (13-21 Pa). The  
required draft-gage reading is to be maintained by 
regulating the manua l  damper .  The  air velocity at each 
of  seven points, each located 1.0 ft (300 mm) from the 
vent end, is to be recorded. These points are to be deter- 
mined by dividing the width of  the tunnel into seven 
equal sections and recording the velocity at the geometric 
center of  each section. The  average velocity shall be 240 
+ 5 ft per min (73.2 + 1.5 meters per min). 

4-5 The  air supply is to be mainta ined at 70.0 + 5.0°F 
(21.0 + 2.8°C) and the relative humidi ty  is to be kept at 
50 + 5 percent. 

4-6 The  test fire which produces approximately 300,000 
Btu ( thermochemical)  per hour  (87.9 kW) is to be fueled 
with bottled methane  gas of  uniform quality and with a 
heat ing value of  approximately 1000 Btu (ther- 
mochemical)  per c u f t  (37.3 MJ/mS). The  gas supply is to 
be initially adjusted to approximately 5000 Btu (ther- 
mochemical)  per min (87.9 kW). The  gas pressure, the 
pressure differential across the orifice plate, and the 
volume of  gas used are to be recorded in each test. A 
length of  coiled copper  tubing is to be inserted into the 
gas line between the supply and the metering connection 
to compensate for possible errors in the indicated flow 
because of reductions in the gas temperature  associated 
with the pressure drop and expansion across the 
regulator.  Other  applicable means of  correction may be 
used. With  the draft  and the gas supplies adjusted as in- 
dicated in Section 4-4 and in this section, the test flame is 
to extend downstream to a distance of  4.5 ft (1.4 m) over 
the specimens, with negligible upstream coverage. 

4-7 The  test chamber  is to be preheated with the 
mineral  f iber /cement  board  and the removable top in 
place and with the fuel supply adjusted to the required 

4-8 The  furnace is to cool after each test. As soon as the 
floor thermocouple at 14 ft (4.2 m) shows a temperature 
of  105 + 5°F (41 + 3°C), the next set of specimens is to 
be placed in position for test. 

4-9 With the test equipment  adjusted and condit ioned 
as described in Sections 4-2, 4-4, 4-5, and 4-7, a test or 
series of  tests is to be made  using nominally *%2-inch 
(18-mm) select-grade red oak flooring in place of  the 
mineral - f iber /cement  board specified in Section 4-1. 
Prior to the testing, the wood is to be conditioned to a 
moisture content of 6-8 percent as determined by the 
221°F (105°C) oven method (Method A) described in 
ASTM D2016. Observations are to be made  continually 
and the time is to be recorded when the flame reaches the 
end of  the specimen -- that  is, 19.5 ft (5.94 m) from the 
end of  the ignition fire. The  end of  the ignition fire is to 
be considered as being 4.5 ft (1.37 m) from the burners. 
The  flame is to reach the end point in 5.5 minutes + 15 
seconds. The  flame is to be judged to have reached the 
end point when the vent end thermocouple  registers a 
temperature  of  980°F (527°C). The  temperature  
measured by the thermocouple near the vent end is to be 
recorded at least every 30 seconds. The  photoelectric cell 
output  is to be recorded immediately prior to the test and 
at least every 15 seconds during the test. 
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Figure 4-7 Representative preheat curve. 
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4-10 Calibration tests shall be conducted for 10 
minutes.  

4-11 The  temperature and changes in photoelectric  cell 
readings are to be recorded electronically or plotted sepa- 
rately on coordinate paper. Figures 4-11(a),  (b), and (c) 
are representative curves for red oak for the f lame spread, 
the thermocouple  temperature at the 24-ft (7 .3-m)  loca- 
tion, and the optical density. 

4-12 Following the calibration test(s) for red oak, a 
similar test or tests are to be conducted on specimens of  
0 .25-inch (6 -mm)  minera l - f iber /cement  board. The  tem- 
perature readings are to be plotted separately on coor- 
dinate paper. Figure 4-12 is a representative curve for 
mineral- f iber/cement  board for the temperature recorded 
by the thermocouple at the 24-ft (7 .3-m) location. 
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Chapter  5 Test  Procedure  

5-1 The  cable tray and supports are to be placed in the 
test chamber as shown in Figure 2-1. l (b)  and described in 
2-1.5 and 2-1.6 with the end 1.0 in. (25 m m )  downstream 
from the center line of the burners. 

5-2 The  furnace is to be preheated as described in Sec- 
tion 4-7. 

5-3 The  furnace is to be cooled as described in Section 
4-8. 

5-4 The  specimens are to be installed as described in 
Section 3 - 1 .  

Figure ,bll(b) Representative curve of temperature 5-5 The  removable test chamber  top is to be placed in 
at 24-ft (7.3-m) location for red oak specimen, position on top of  the furnace side ledge. 
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5-6 The test equipment is to be adjusted and condition- 
ed as described in Sections 4-2, 4-4, 4-5, and 4-7 (with the 
open-cable test specimens in place). 

5-7 The test gas flame is to be ignited. The distance and 
time of maximum flame front are to be observed and 
recorded. The test is to be continued for 20 minutes. 

5-8 The photoelectric-cell output is to be recorded im- 
mediately prior to the test and continuously during the 
test. 

5-9 The gas pressure, the pressure differential across 
the orifice plate, and the volume of gas used are to be 
recorded for the duration of the test. 

5-10 After the gas supply to the ignition flame is shut 
off, smoldering and other conditions within the furnace 
are to be observed and recorded, and the specimens are 
then to be removed for examination. 

Chapter 6 Report  

6-1 The report shall include all of the following for each 
test: 

(a) A detailed description of the open-cable specimens 
tested. 

(b) The number of lengths used as specimens for the 
test. 

(c) The graph of flame distance beyond 4 ~  ft (1.37 
m) versus time for the duration of the test. Figure 6-1 is a 
representative flame spread curve. The graph shall also 
show the representative flame spread curve of red oak [see 
Figure 4-11(a)]. 

(d) The graph of the optical density of the smoke 
generated during the test versus time for the duration of 
the test. 

Optical density = logt0 To/T 

Where To is the initial light transmission. T is the light 
transmission during the test, which varies with the 
amount of smoke. Figure 6-1(d) is a representative smoke 
curve. The graph shall also show the representative op- 
tical density curve of red oak [see Figure 4-11(a)]. 

(e) The peak and average optical density measured 
and calculated for the entire test period. 

(f) Observations of the condition of the test specimens 
after completion of the test. 

(g) The weight (mass) of nonmetallic components nor- 
malized to a figure based on 1000 ft (300 m) of tray 
length. For example, if the weight (mass) of a 1-ft (0.3-m) 
length of specimen cable, minus the metallic-component 
weight, is 0.016 lb (0.0073 kg) and there are 15 cables in 
the tray, the normalized value is 0.016 x 15 x 1000 = 
240 lbs per 1000 ft of tray (32.85 kg per 300 m of tray). 
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Figure 6-1 Representative flame spread curve of test specimen. 
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Figure 6-1(d) Representative optical density 
curve of test specimen. 

Chapter  7 Referenced  Pub l i ca t ions  

7-1 The following documents or portions thereof are 
referenced within this standard and shall be considered 
part of the requirements of this document. The edition 
indicated for each reference is current as of the date of 
the NFPA issuance of this document. These references 
are listed separately to facilitate updating to the latest 
edition by the user. 

7-2 NFPA Publications. National Fire Protection 
Association, Batterymarch Park, Quincy, MA 02269. 

NFPA 70-1984, National Electrical Code 

7-3 Other  Standards. 

ASTM D2016-74, Tests for Moisture Content of Wood, 
American Society for Testing and Materials (ASTM), 
Philadelphia, PA. 
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A p p e n d i x  A Re fe r enced  P u b l i c a t i o n s  rately to faci l i tate  upda t ing  to the latest edi t ion by the 
user. 

A- I  The  following documents  or port ions thereof  are 
referenced within this s t andard  for in format iona l  pur-  
poses only and  thus should not be considered par t  of the 
requi rements  of this document .  T h e  edi t ion ind ica ted  for 
each reference is cur rent  as of the da te  of the NFPA is- 
suance of this document .  These references are listed sepa- 

A- I .1  N F P A  P u b l i c a t i o n s .  Nat iona l  Fire Protect ion 
Association, Ba t t e rymarch  Park,  Quincy,  MA 02269. 

NFPA 251-1985, Standard Methods of Fire Tests of 
Building Construction and Materials 

NFPA 255-1984, Method of Test of Surface Burning 
Characteristics of Building Materials 


