
ANSI/NFPA 259 An American National Standard February 12, 1993 

I I I I I I I I I I I I 
j 

, 

m NFPA 259 
m Potential Heat 
m of Building 
m Materials 
m 1993 Edition 
m 

m 

m 

,,m 

m 

m 

m 

m 

m N F P A  ~ 

m 

National Fire Protection Association 1 Batterymarch Park, PO Box 9101, Quincy, MA 02269-9101 



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 Interpretations, 
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, National Fire 
Protection Association, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Govern- 
ing Committee Projects shall not be considered the offficial position of NFPA or any of its Committees 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 appli- 
cable 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 com- 
mittee 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 he 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 lawmak- 
ing 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 nonexclusive 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 continually updating and revising 
NFPA standa.rds. 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. 

3. Scope of License Grant - -  The terms and conditions set forth above do not extend to the index 
to this document. 

(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 Associa- 
tion, 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 com- 
pliance or noncompliance with the provisions given herein, for any restrictions imposed on materials or pro- 
cesses, 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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N F P A  2 5 9  

Standard T e s t  M e t h o d  for  

Potential Heat of Building Materials 

1993 E d i t i o n  

NOTICE: Information on referenced publications can be 
found in Chapter 7 and Appendix B. 

C h a p t e r  1 G e n e r a l  

1-1 Scope. This me thod  of  test provides  a means  of  
determining, under  controlled laboratory conditions, the 
total potential release of heat  of materials under  defined 
fire exposure conditions. Determinat ions may be made on 
individual homogeneous  or  individual composite materi-  
als, from which a representat ive sample can be taken. It is 
essential that the information on application of  potential  
heat data in Appendix  A be consulted pr ior  to applying 
test results. 

1-2 Significance, The  potential  heat  test method yields a 
proper ty- type measurement  of the total heat  release possi- 
ble from building materials  when exposed to oxidizing 
conditions at 750°C (1382°F). 

Except for very low heat materials such as steel, results are 
reported in terms of heat release per  unit mass (Btu/lb). 

1-3 Defini t ion.  Potential  heat  of  a mater ia l  as deter-  
mined by this method is the difference between the heat  of  
combustion of  a representat ive specimen of  the material  
and the heat of  combustion of  any residue remaining after 
exposure to a defined fire condition, using combustion cal- 
orimetric techniques. 

1-4 General .  One of two specimens removed from the 
material to be tested is pulverized,  pelleted, and burned  in 
a high-pressure  oxygen atmosphere.  This de termines  the 
gross heat  of combustion of  the material.  The  second spec- 
imen is heated in air for two hours at a t empera tu re  of  
750°C (1382°F). A port ion of the resulting residue of  this 
specimen, if any, cor responding  to a p rede te rmined  weight 
of original material,  is g round  or  pulverized, mixed with a 
combustion promoter ,  and pelleted for burn ing  as was the 
first specimen. After correct ing for the heat  p roduced  by 
the combustion promoter ,  the difference in heating values 
of the two specimens is the potential  heat  as defined in 
Section 1-3. The  test p rocedure  is i l lustrated schematically 
in Figure 1-4. 

C h a p t e r  2 T e s t  A p p a r a t u s  a n d  Mater ia l s  

2-1 O x y g e n  Bomb Calorimeter.  This device shall be 
used to de te rmine  the gross heat  of combustion of the test 
specimen. The  appara tus  shall include the firing circuit 
and fuse wire. 

NOTE: Either the isothermal-jacket bomb calorimeter 
(ASTM D3286) or the adiabatic bomb calorimeter (ASTM 
D2015) may be used. 

I Material ] 
to be tested 

Pulverization I F~ ~ nagt: ~5g r ~ 

Combustion promoter 1 
added (when needed) I 1 

1 
CombustiOnbomb I 

l Pulverization 

I 
l Combustion promoter 

added 

I 
I Combustion ] 

bomb 

1 [ • 1 Combustion promoter I [ Combustion promoter 
correction _ i I correction 

[ I 
Figure 1-4 Schematic diagram of test procedure for potential heat 

measurements. 

2-2 Electric Muffle Furnace. This appara tus  shall be 
used to fire the test specimen. A small opening or por t  shall 
be provided for passage of an air-supply tube. Auxiliary 
appara tus  includes: 

(a) Specimen Container. This shall be a fused silica or 
ceramic container,  1z/4 in. (31.8 mm) inside diameter  by 
4 in. (101.6 mm) long. 

(b) Container Cap. This shall be of  material  similar to 
the specimen container (a) and shall he snug fitting. An 
opening shall be provided tbr insertion of the air tube (c), 
sized to allow a loose fit. 

(c) Air Supply Tube. This tube shall be of porcelain,  
fused silica, or corrosion-resistant metal. Inside diameter  
shall be :~/16 in. (4.8 mm) minimum; length shall be sufficient 
to extend beyond the opening in the container cap (b). 

(d) Wire Specimen Holder [see Figure 2-2(d)], This shall 
be formed to hold the test specimen away from the walls of 
the specimen container (a), thus allowing free airflow around 
the specimen. Corrosion-resistant wire shall be used. 

(e) Specimen Container Support. This shall be of  fire 
brick or  similar material,  shaped to hold the specimen con- 
tainer (a) and cap (b) in al ignment with the por t  of the 

1993 Edition 
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muffle furnace, thus allowing the air supply tube (c) to be 
inserted through the port and into the specimen container (a). 

- e s 

For SI Units:  1 in. = 25.4 ram. 

Figure 2-2(d) W i r e  specimen holder for muffle furnace f i r ing.  

2-3 Mill. This shall be either the hand mill or the ball 
mill type. It shall be used to pulverize test specimens. 

2-4 Pellet ing Press. This press shall be used for com- 
pressing the pulverized test specimen into a pellet shape 
suitable for the bomb calorimetry procedure. The press 
shall be a type normally used tor bomb calorimetry. 

2-5 Microbalance. This balance shall be a type normally 
used for chemical analysis, weighting to 0.1 mg. 

2-6 Oxygen Cylinder and Accessory Equipment. This 
cylinder and its accessories shall be suitable for use with the 
bomb calorimeter. 

2-7 Compressed Air Supply. This shall be a suitable lab- 
oratory air supply for use with the muffle furnace. 

2-8 Standard Alkali Solution. This shall be the standard 
alkali titrating solution, as specified in ASTM D3286, Test 
Method for Gross Calorific Value of Solid Fuel by the Isothermal- 
Jacket Bomb Calorimeter, or ASTM D2015, Test Method for 
Gross Calorific Value of Solid Fuel by the Adiabatic Bomb Calo- 
Fimeter. 

2-9 Combustion Promoter. This shall be the National 
I Institute of Standards and Technology standard material 

for calorimetric determinations, benzoic acid (SRM 39i). 

Chapter 3 Test Specimens 

3-1 Specimens.  Two air-dry representative specimens 
shall be required for each determination,  one for each test 
procedure. 

3-1.1 A specimen shall be considered air di'y when it 
has reached constant weight in an envi ronment  maintained 
at 73 + 2°F (23 + I°C) and 50 -+ 5 percent relative 
humidity. 

3-1.2 If the test subject is a composite or heterogeneous 
material, the various elements of the subject shall be con- 
tained in the test specimen in the same propor t ions  as in 
the material. 

Chapter 4 Direct Bomb Test 

4-1 Specimen Preparation. 

4-1.1 One test specimen shall be pulverized in the hand 
or ball mill so as to pass through a 60-mesh screen. Enough 
of the specimen shall be pulverized so as to provide no less 
than 10 g of powder. 

NOTE: While man)" materials may be suitably reduced 
using a clean carbide double bastard file or mortar and pes- 
tle or both, it may sometimes be useful to (dry-ice) fi'eeze 
materials containing asphaltic, mastic, or plastic compo- 
nents prior to filing, or to use mechanical blenders, ball or 
hammer mills, grinders, milling or lathe cutters, etc. For 
laminated materials, it may be preferable to separate into 
component layers and to grind, file, or pulverize each com- 
ponent separately. The powdered components then may be 
mixed intimately in proportion to their original weight frac- 
tions and the mixture tested, or, alternately, each compo- 
nent may be tested separately and the contributions of heat 
combined in proportion to their original weight fraction. 

4-1.1.1 The  specimen that is puh 'er ized shall not be 
smaller than 1/,, in. x 3 in. (12.7 mm x 76.2 ram) in the 
thickness supplied. 

4-1.1.2 Particular care shall be taken to avoid segregation 
or separation of components.  For grossly heterogeneous 
materials, a representative specimen shall be obtained by 
combining samples of material from different units (or 
sheets) and from different locations on each unit. 

4-1.2 A pellet, weighing approximately 1 g, shall be pre- 
pared from an intimate mixture of the powder. 

4-1.2.1 All weight measurements shall be to the nearest 
0.1 mg. 

4-1.2.2 Pellets shall be made in accordance with the 
method tor the particular pelleting press in use and of a 
size convenient for the specimen cup. The pellets shall be 
no harder than is necessary to prevent their disintegration 
dur ing  preparation for firing. Excessively hard pellets may 
fracture and result in incomplete combustion when fired. 

4-2 Test Procedure. 

4-2.1 The pellet shall be placed in the crucible and tested 
in accordance with ASTM D3286, Test Method for Gross Cal- 
orific Value of Solid Fuel by the Isothermal-Jacket Bomb Calo- 
rimeter, or ASTM D2015, Test Method for Gross Calorific Value 
of Solid Fuel by the Adiabatic Bomb Calorimeter. 

Caution: For tests on specimens that are predomi-  
nantly metallic, the use of a silica or quartz crucible is rec- 
ommended.  The water equivalent of the calorimeter using 
the appropriate crucible should be measured and used. 

1993 Edition 
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4-2.2 If, after being fired in the oxygen bomb, the pellet 
is found to have burned completely, or to have left residue 
or ash that weighs less than 1 percent of  the original pellet 
weight, the heat of combustion shall be computed on an 
air-dry basis. In this case, procedures set forth in 4-2.3 
shall be ignored. 

4-2.3 If  the pellet does not burn, or a residue or ash that 
weighs 1 percent or more of  the original pellet weight 
remains after the firing, another 1-g pellet shall be pre- 
pared using approximately l/2-g portions of  the powdered 
specimen and a standard specimen of  benzoic acid combus- 
tion promoter.  (See Section 4-1.) 

4-2.3.1 Each portion shall be weighed accurately to 0.1 
mg prior to pelletizing. 

4-2.3.2 The pellet shall be weighed accurately to 0.1 mg. 

4-2.3.3 Any loss in weight after mixing and pelletizing 
shall be subtracted from the specimen and the combustion 
promoter  in proport ion to their original weight fractions, 
and the corrected weights shall be used in the heat of  com- 
bustion calculations. 

4-2.3.4 The pellet prepared with the benzoic acid shall be 
tested in accordance with 4-2.1. 

4-2.4 In calculating the heat of  combustion, as deter- 
mined in 4-2.3, a correction for the heat of combustion of  
the benzoic acid present in the pellet shall be applied to the 
measured heat released by the specimen. The gross heat of 
combustion of  the specimen material, on an air-dry basis, 
shall then be computed. 

Chapter  5 Muffle  Furnace  and B o m b  Tes t  

5-1 Specimen Preparation. An air-dry specimen of the 
test material selected in accordance with Chapter 3 shall be 
cut in the form of a rectangular prism 1/2 in. _+ 1/s in. x 3/4 
in. -+ l/s in. × 21/2 in. + 1/2 in. (12.7 mm _+ 3.2 mm × 190 
mm -+ 3.2 mm x 63.5 mm -+ 12.7 ram). Sheet materials 
shall be layered to these dimensions. 

5-2 Muffle Furnace Procedure. 

5-2.1 The muffle furnace shall be preheated to 750 - 
10°C (1382 +_ 18°F). 

5-2.2 The specimen shall be weighed and placed on the 
wire support  in the specimen container. The container 
shall be closed with its cap and placed in the fire-brick base. 

5-2.3 When the furnace has been preheated, the fire- 
brick base, with the specimen and its container, shall be 
placed in the muffle furnace so as to align the muffle fur- 
nace port and the opening in the specimen container cap. 
The external air supply tube shall be passed through the 
port into the container in proximity to the specimen. 

5-2.4 The test specimen shall be fired for two hours with 
a regulated airflow supplied to the specimen of 0.1 cfm 
(47.2 cm:~/sec), referenced to 60°F (15.6°C) and 30 in. Hg 
(101,000 N/m='). 

5-2.4.1 If  ignition should occur immediately upon plac- 
ing the specimen in the furnace, application of  air shall be 
delayed until the initial flaming has stopped. 

5-2.5 Upon completion of the two-hour firing cycle, the 
container with the specimen shall be cooled in a desiccator, 
and the weight of  the residue shall be determined. 

f 

5-2.6 If  the residue from the muffle firing procedure is 
less than 5 percent of  the initial weight of  the specimen, the 
provisions of 5-2.7 and 5-2.8 shall be omitted and the heat 
of  combustion previously determined under  the direct 
bomb test, described in Chapter 4, shall be reported as the 
potential heat of the material. 

5-2.7 If  the residue after muffle firing is in excess of 5 
percent of  the original specimen weight, the residue shall 
be pulverized into a homogeneous powder. A l/2-g sample 
of  residue shall be mixed with an equal weight of  benzoic 
acid and formed into a 1-g pellet. The pellet is then treated 
as specified in the procedure for direct bomb test to deter- 
mine the heat of  combustion of the residue. 

5-2.8 The heat of combustion of the residue per unit 
weight of  original specimen shall be computed by multiply- 
ing the heat of combustion determined in 5-2.7 by the ratio 
of residue weight in 5-2.5 to the original specimen weight. 

Chapter  6 Calcu lat ing  Potent ia l  Heat  

6-1 Calculations with Less than 5 Percent Residue. The 
potential heat for test specimens yielding a residue from 
the muffle test procedure of  less than 5 percent of  the 
specimen's initial weight shall be equivalent to the speci- 
men's heat of  combustion, as determined by the direct 
bomb test, described in Chapter 4. 

6-2 Calculations with More than 5 Percent Residue. For 
test specimens that yield a residue from the muffle~test 
procedure of 5 percent or more of initial specimen weight 
and, therefore, require direct bomb calorimetry of the res- 
idue, the potential heat shall be determined as follows: 

6-2.1 The heat of  combustion of the residue shall be sub- 
tracted from the heat of combustion determined via the 
direct bomb test. The potential heat shall thus be a mea- 
sure of the heat released by a material in the muffle fur- 
nace firing. 

6-2.2 Potential heat shall be reported as quantity of heat 
per unit weight. 

Exception: Where appropriate, potential heat shall be reported as 
quantity of heat per unit volume or surface area. For material 
such as metals where the combustion process is relativel~ slow, and 
is a function of surface area, potential heat shall be reported 
appropriately on a surface area basis only. 

6-2.3 One determination of the potential heat of  a mate- 
rial is normally adequate, provided there is not significant 
variability to the material and the testing laboratory has 
established good confidence in its procedures. 
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Chapter  7 R e f e r e n c e d  Publ i ca t ions  

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

7-1.1 ASTM Publications. American Society for Testing 
and Materials, 1916 Race St., Philadelphia, PA 19103. 

ASTM D2015-78, Test Method for Gross Calorific Value of 
Solid Fuel by the Adiabatic Bomb Calorimeter 

ASTM D3286-82, Test Method for Gross Calorific Value of 
Solid Fuel by the Isothermal-Jacket Bomb Calorimeter 

A p p e n d i x  A A p p l i c a t i o n  o f  Potent ia l  Heat  Data 

This Append& is not a part of the requzrements of thts NFPA docu- 
ment, but is included ~or information purposes only. 

A-1 Application of Potential Heat Data. The potential 
heat test provides an assessment of one property of a mate- 
rial --  the total heat release possible with muffle exposure 
of the specimen, unde r  oxidizing conditions, at 750°C 
(1382°F). The appropriate use of this procedure must rec- 
ognize its nature as a property type-test. (See A. F. Robert- 
son in ASTM Standardization News.) In many applications, 
additional support ing test data by other fire test methods 
may be required fbr qualit~cing materials for various fire 
safe applications. As an example, it should be recognized 
that under  actual fire conditions some materials release all 
or most of their heat very rapidly. Other materials release 
heat very slowly and depending  on thickness and fire con- 
ditions may never release all the heat possible. The use of 
the material and additional support ing data are usually 
required for classif~cing the materials. 

A-2 The Test Method. The potential heat test method 
(see ASTM Proceedings) makes use of oxygen bomb calori- 
metric measurement  methods. It measures the difference 
between the heat of combustion of a product sample and 
that of the residue remaining after exposure of another 
specimen to a standardized intense thermal exposure.  
Results of the test are usually reported in terms of heat 
release per unit  mass of the specimen involved. 

The test procedure is based on as complete combustion 
of the specimen as is possible within a two-hour exposure 
period in a muffle furnace at 750°C (1382°F). 

The bomb calorimetry techniques used involve very 
small specimens of about 1-g mass. Because of this, the 
sampl ing and sldecimen p repara t ion  procedures  used 
become of considerable importance, especially with hetero- 
geneous or composite materials. Two procedures are avail- 
able to the investigator: One involves pulverizing a repre- 
sentative section of the complete composite and then 
testing the resultant mixture in the form of a small pellet. 
Another involves measuring the potential heat of the indi- 
vidual components of the material and then, on the basis of 
computations, deriving an overall value for the composite. 

The selection of a specimen for thermal exposure in the 
muffle furnace will, of course, depend on which of the 
preparation procedures is to be used. 

The fact that the muffle exposure is a severe one, involv- 
ing combustion of most of the oxidizable fuel at 750°C 
(1382°F), is essential for its consideration as a property 
type-test method. This must be carefully considered when 
applying potential heat data as a basis of code or regulatory 
procedures for building or other fire safety purposes. This 
is especially true when life safety is of prime concern. Thus 
the potential heat of two wall components may be identical, 
and yet in one wall the combustible component  may be 
placed on the exposed wall surface while in the other it 
may be deeply buried, for example, beneath an exposed 
masonry construction. Obviously, these walls represent two 
possible extremes in the hazard presented by the wall to 
building occupants in the event of a fire. Thus, simple con- 
sideration of the potential heat of the wall materials yields 
little information on the relative fire participation hazard 
of the two walls. This problem is characteristic of property- 
type fire tests. It emphasizes the need for discretion in the 
use of the test methods and in the application of resulting 
test data. 

A-3 Auxiliary Tests. As indicated above, property-type 
fire tests are seldom comprehensive enough to form the 
sole basis of acceptance of materials or products. Addi- 
tional tests are usually required. Examples of other types of 
tests that might be of value in evaluating materials as to 
their fire hazard include the adiabatic furnace, a smolder- 
ing test, heat release rate calorimeter, and flame spread 
tests. (See J. Res. NBS, Vol. 61, ASTM STP 502, ASTM E 
906, ASTM E 162, and NFPA 255.) Only the flame spread 
and heat release rate tests have received recognition by 
national standards organizations. The smoldering and adi- 
abatic furnace test have not yet received recognition as stan- 
dards, although numerous ad hoc tests of this type have been 
conducted as the need for them became obvious. 

A-4 Precision of the Potential Heat Test. The original 
paper on this test method (see ASTM Proceedings, Vol. 61) 
discussed the precision level possible within a single labo- 
ratory. It was concluded that with technicians skilled in the 
procedure involved, the standard deviation of differences 
between duplicate determinations of potential heat would 
be equal to about 94 Btu/lb (219 kJ/kg). This prediction, 
based on early work at NBS, was later confirmed for three 
of the five materials tested in the interlaboratory study. (See 
ASTM STP 464.) In this reference a figure of 99 Btu/lb 
(214 kJ/kg) was reported.  These values correspond to 
expected repeatability between duplicates of 200 Btu/Ib 
(465 kJ/kg) with a 95 percent confidence level. 

In the original paper it was stated that this order of 
repeatability was independent  of the potential heat mea- 
sured. Figure A-4 provides a graphical indication of the 
basis of this claim. This figure presents a plot of the differ- 
ence between duplicate determinations of potential heat as 
a function of the average. Because of the precision, most of 
the recent measurements of potential heat have involved a 
single determination and thus are not useful for this plot. 
The materials represented by the data comprise a widely 
varied group. They include materials of laminated, homo- 
geneous, and heterogeneous characteristics. Both very low 
and high values of potential heat are shown. Different sym- 
bols are used as a means for identification of slightly differ- 
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ent procedures  used for deriving the data. Thus,  all the 
data above 8000 Btu/lb (18,600 kJ/kg) represent  a single 
calorimetric de terminat ion  as permi t ted  by the test proce- 
du re  when negligible ash remains  following specimen 
exposure  in the muffle furnace. The  data r ep roduced  as 
dots are based on two direct  bomb calorimetric determina-  
tions and one measurement  of  the heat  of  combustion of 
the ash fi-om a muffle exposed specimen. All remaining  
data are based on duplicate  determinat ions  of both the 
direct  specimen and muffle exposed specimen. It should 
be noted that all the NBS data derived in connection with 
the inter laboratory study (see ASTM STP 464) are included 
in this figure. Thus  the figure tends to confirm the predic- 
tions made with regard  to reproducibi l i ty in that study. 

Actually the test p rocedure  has been slightly modified 
from that used in the last in ter laboratory test, with the 
objective of improving the precision on those materials that 
proved most difficult in the study. These changes have 
included more detai led instructions on the prepara t ion  of 
specimens from laminated materials or  those of heteroge- 
neous character.  Because of  this and the fact that four of 
the eleven laboratories part icipat ing in the inter laboratory 
study were successful in p roduc ing  data tbr all materials 
that were within the 200 Btu/lb (465 kJ/kg), repeatabili ty 
and reproducibi l i ty values repor ted ,  based on three of  the 
materials, would also be applicable to the full range of 
materials likely to be tested in the future. These precision 
levels involve a repeatabil i ty within a laboratory of 200 
Btu/lb (465 kJ/kg) and a reproducibi l i ty between laborato- 
ries of  500 Btu/lb (1160 kJ/kg) based on duplicate tests. 
Thus,  the p rocedure  appears  to provide  adequate  preci- 
sion when skilled laboratory technical work is available. 

Appendix  B Referenced Publicat ions 

B-I The  following documents  or  port ions thereof  are ref- 
erenced within this s tandard  for informational  purposes  
only and thus are not considered par t  of  the requirements  
of this document.  The  edit ion indicated fi)r each reference 
is the current  edition as of  the date of the NFPA issuance 
of this document .  

B-I-1 NFPA Publication. National Fire Protection Asso- 
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 255, Standard Method of Test of Surface Burning 
Characteristics of Building Materials, 1990 edition 

B-1.2 ASTM Publications. American Society of Testing 
and Materials, 1916 Race St., Philadelphia, PA 19103. 

ASTM, E 162-83-1984, Standard Method of Test for Surface 
Flammability of Materials Using a Radiant Heat Energy Source 

ASTM E 906-83-1984, Standard Test Method for Heat and 
Visible Smoke Release Rates for Materials and Products 

ASTM STP 464-1970, lnterlaboratory Comparison of the 
Potential Heat Test Method, Gross, D. and Natrella, M. G., 
pp. 127-152 

ASTM STP 502-1972, Ignition, Heat Release and Noncom- 
bustibility of Materials, Parker  W. J. and Long, M. E., "Devel- 
opment  of  a Heat Release Rate Calorimeter  at NBS." pp. 
135-151 

Proc. ASTM, Vol. 61, 1961, Loftus, J. J., Gross, D,, 
and Robertson, A. F., "Potential Heat, A Method for Mea- 
suring the Heat Release of  Materials in Building Fires," pp. 
1336-1348 

ASTM Standardization News, Nov. 1975, A. F. Robertson, 
"Test Method Categorization and Fire Hazard Standards,"  
pp. 18-20 

B-I .3 NIST Publ icat ion.  National Institute of  Standards 
and Technology (formerly National Bureau of  Standards),  
Gaithersburg,  MD 20899. 

Gross, D. and Robertson, A. F., "Self-Ignition Tempera-  
tures of Materials from Kinetic Reaction Data,"J .  Res. NBS 
V 61, n5, pp. 413-417, Nov. 1958 
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Chart represents deviation between duplicates as a function of average potential heat fi)r a wide range of materials. Data points represent: × - specified pro- 
cedure, two determinations on both material and muffled specimen, + - specified procedure NBS data ti'om rnund robin study (see ASTM STP 464), • - spec- 
ified procedure but only one test of muffled specimen, and (S) specified procedure for materials of low ash content, no test on muffled specimen. 

Figure A-4 NBS data difference between duplicate potential heat measurements, as a function of the average. 
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