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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 i n 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. 

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 
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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FREE! Send today for the NFPA Catalog. 
The National Fire Protection Association publishes a 100 
page catalog of all its Firesafety Products and Services. 

If you ever need firesafety codes and standards, Fire Serv- 
ice training programs and firesafety education materials 
this catalog is a necessity. 

To receive your free copy of the NFPA Catalog, just mail in 
this postage paid card today! Or call toll-free 1-800-344- 
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Mail to: 

FORM FOR PROPOSALS ON NFPA T E C H N I C A L  C O M M I T T E E  D O C U M E N T S  

Secretary, Standards Council  
Nat ional  Fire Protection Association, Bat terymarch Park,  Quincy,  Massachusetts 02269 

Date Name Tel .  No. 

Address 

Represent ing (Please indicate organizat ion,  company or self) 

1. a) Document  Tit le:  

. 

h) Sec t ion/Paragraph:  

Proposal recommends: (Check one) [] new text 
[] revised text 
[] deleted text. 

NFPA No. & Year  

3. Proposal (include proposed new or revised wording, or identif ication of wording to be deleted): 

4. Statement of Problem and Substantiation for Proposal: 

5. [] Th is  Proposal is or iginal  mater ia l .  
[] Th is  Proposal is not or iginal  material ;  its source (if known) is as follows: 

(Note: Original material is considered to be the submitter's own idea based on or as a result of his own experience, thought, or research and. so the best of his knowledge, is not copsed 
from another source.) 

I agree  to g ive  N F P A  al l  a n d  fu l l  r ights ,  i n c l u d i n g  r igh ts  of  copy r igh t ,  in this  Proposa l  a n d  I u n d e r s t a n d  tha t  I a c q u i r e  no  r igh ts  in  

a n y  p u b l i c a t i o n  of  N F P A  in w h i c h  this Proposa l  in this  o r  a n o t h e r  s im i l a r  o r  ana logous  f o r m  is used. 

S i g n a t u r e  

PLEASE USE SEPARATE FORM FOR EACH PROPOSAL 

| 
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FORM FOR PROPOSALS ON NFPA T E C H N I C A L  C O M M I T T E E  D O C U M E N T S  

Mail to: Secretary, Standards Council  
Nat ional  Fire Protection Association, Bat te rymarch  Park,  Quincy,  Massachusetts 02269 

Date 5/18/85 .Name John B. Smith Tel. No. 617-555-1212 

Address 9 Seattle St.. Seattle, WA 02255 

Represent ing (Please indicate organizat ion,  company or self) 

1. a) Document Title: Protective Signaling Systems NFPANo. &Year NFPA 72D 

b) Section/Paragraph: 2-7.1 (Exception) 

2. P r o p o s a l  r e c o m m e n d s :  ( C h e c k  o n e )  [ ]  n e w  t e x t  

[] revised text 
[]  deleted text. 

3. Proposal (include proposed new or revised wording,  or identif icat ion of wording to be deleted): 

Delete exception. A 

Fire Marshals Assn. of North America 

4. Statement of Problem and Substanti  

A properly installed and mair 
The occurrence of one or mo 
"trouble" signal because it in 
to future malfunction o J ~ , e o  e 
available on these s 'y~( rps~  
it on all systems will 

d ' s ~ s ~ b u l d  be free of ground faults. 
q~d~a~lfs should be required to cause a 
is a'~Yidition that cou Id contribute 
p(~Sround fault protection has been widely 
; and its cost is negligible. Requiring 
,=r installations, maintenance and reliability. 

5. [] Th is  Proposal is or iginal  mater ia l .  
[] Th is  Proposal is not or iginal  material ;  its source (if known) is as follows: 

(Note:  Or ig inal  ma te r i a l  is considered to be the submit ter 's  own idea based on or  as a result of  his own experience,  thought ,  or research and,  to the  best of  his knowledge, is not copied 
from another  source.)  

I agree to give NFPA all and full rights, including rights of copyright, in this Proposal and I understand that I acquire no rights in 
any publication of NFPA in which this Proposal in this or another similar or analogous form is used. 

Signature 

PLEASE USE SEPARATE FORM FOR EACH P R O P O S A L  



SUBMITTING PROPOSALS ON 
NFPA TECHNICAL COMMITTEE DOCUMENTS 

Contact NFPA Standards Administration for final date for receipt of proposals 
on a specific document. 

1. 

2. 

3. 

4. 

5. 

6. 

INSTRUCTIONS 

Please use the forms which follow for submitting proposed amendments. 
Use a separate form for each proposal. 

For  each  d o c u m e n t  on  which  you are  p ropos ing  a m e n d m e n t  ind ica te :  

(a) T h e  n u m b e r  and  t i t le of  the  d o c u m e n t  

(b) T h e  specif ic  sect ion or  p a r a g r a p h .  

Check  the  box i nd i ca t i ng  whe the r  or  not  this p roposa l  r e c o m m e n d s  new text,  revised text,  or  to 
de le te  text.  

In the  space  iden t i f i ed  as "P roposa l "  inc lude  the  w o r d i n g  you propose  as new or  revised text,  or  
ind ica te  if  you wish to de le te  text .  

In the  space  t i t led " S t a t e m e n t  of  P r o b l e m  and  Subs t an t i a t i on  for Proposa l"  s tate the  p r o b l e m  
which  will be resolved by your  r e c o m m e n d a t i o n  and  give the specific reason for your  proposa l  in- 
c l ud ing  copies  of  tests, research  papers ,  f ire expe r i ence ,  etc.  If  a s t a t e m e n t  is m o r e  t h a n  200 
words  in length ,  the  t echn ica l  c o m m i t t e e  is au tho r i zed  to abs t rac t  it for  the T e c h n i c a l  C o m m i t t e e  
Repor t .  

Check  the  box i nd i ca t i ng  w h e t h e r  or  not  this p roposa l  is o r ig ina l  ma te r i a l ,  and  if it is not,  ind ica te  
source.  

I f  s u p p l e m e n t a r y  m a t e r i a l  ( pho tog raphs ,  d i ag rams ,  reports ,  e tc . )  is inc luded ,  you m a y  be r e q u i r e d  
to submi t  suff ic ient  copies  for  all m e m b e r s  and  a l t e rna tes  of  the  t echn ica l  c o m m i t t e e .  

NOTE: The NFPA Regulations Governing Committee Projects in Paragraph 10-10 state: Each proposal shall be submit- 
ted to the Council Secretary and shall include: 
(a) identification of the submitter and his affiliation (Committee. organization, company) where appropriate, and 

(b) identification of the document, paragraph of the document to which the proposal is directed, and 

(c) a statement of the problem and substantiation for the proposal, and 

(d) proposed text of proposal, including the wording to be added, revised (and how revised), or deleted. 



APPENDIX B/INDEX 259- 9 

A p p e n d i x  B R e f e r e n c e d  P u b l i c a t i o n s  

B-1 T h e  fo l lowing  d o c u m e n t s  or  po r t i ons  t h e r e o f  are  
r e f e r e n c e d  w i th in  this d o c u m e n t  for  i n f o r m a t i o n a l  pur-  
poses only a n d  thus  are  not  c o n s i d e r e d  pa r t  o f  the  re- 
q u i r e m e n t s  of  this d o c u m e n t .  T h e  ed i t i on  i n d i c a t e d  for  
e a c h  r e f e r ence  shou ld  be  the  c u r r e n t  ed i t i on  as of  the  
d a t e  of  the  N F P A  issuance  of  this d o c u m e n t .  T h e s e  
r e f e rences  shou ld  be l isted s epa ra t e ly  to fac i l i t a te  up-  
d a t i n g  to the  latest  ed i t i on  by the  user.  

B - l - 1  N F P A  P u b l i c a t i o n .  N a t i o n a l  Fire P r o t e c t i o n  
Assoc ia t ion ,  B a t t e r y m a r c h  Park ,  Qu incy ,  MA 02269. 

N F P A  255-1984,  Standard Method of Test of Surface 
Burning Characteristics of Building Materials. 

B - 1 . 2  A S T M  P u b l i c a t i o n s .  A m e r i c a n  Socie ty  of  
T e s t i n g  a n d  Mater ia l s ,  1916 Race  St. ,  P h i l a d e l p h i a ,  PA 
19103. 

A S T M ,  E 162-83-1984,  Standard Method of Test for 
Surface Flammability of Materials Using a Radiant Heat 
Energy Source. 

A S T M  E 906-83-1984,  Standard Test Method for Heat 

and Visible Smoke Release Rates for Materials and Prod- 
ucts. 

A S T M  S T P  464-1970,  Interlaboratory Comparison of 
the Potential Heat Test Method, Gross,  D. a n d  Na t re i l a ,  
M. G. ,  pp .  127-152. 

A S T M  S T P  502-1972, Ignition, Heat Release and 
Noncombustibility of  Materials, P a r k e r  W.  J. a n d  Long ,  
M. E.,  " D e v e l o p m e n t  o f  a H e a t  Re lease  R a t e  C a l o r i m e t e r  
at N B S . "  pp.  135-151. 

Proc. ASTM,  Vol. 61, 1961, Lof tus ,  J. J . ,  Gross,  D., 
a n d  R o b e r t s o n ,  A. F. ,  " P o t e n t i a l  Hea t ,  A M e t h o d  for  
M e a s u r i n g  the  H e a t  Release  of  Mate r ia l s  in Bu i l d ing  
Fires ,"  pp .  1336-1348. 

A S T M  Standardization News, Nov. 1975, A. F. 
R o b e r t s o n ,  "Tes t  M e t h o d  C a t e g o r i z a t i o n  a n d  Fire  
H a z a r d  S t a n d a r d s , "  pp .  18-20. 

B-1 .3  N B S  P u b l i c a t i o n .  N a t i o n a l  Bu reau  of  Stan-  
da rds ,  G a i t h e r s b u r g ,  MD 20899. 

Gross,  D. a n d  R o b e r t s o n ,  A. F.,  "Se l f - Ign i t i on  T e m -  
p e r a t u r e s  of  Mate r i a l s  f r o m  Kine t ic  R e a c t i o n  D a t a , "  J .  
Res. NBS V 61, n5, pp .  413-417,  Nov. 1958. 
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259-8 P O T E N T I A L  H E A T  OF BUILDING MATERIALS 

Res. NBS, Vol. 61, A S T M  STP 502, A S T M  E 906, 
A S T M  E 162, and NFP~I 255.) Only the flame spread 
and heat release rate tests have received recognition by 
national standards organizations. The  smoldering and 
adiabatic furnace test have not yet received recognition as 
standards, al though numerous ad hoc tests of this type 
have been conducted as the need for them became ob- 
vious. 

A - 4  P r e c i s i o n  o f  t h e  P o t e n t i a l  H e a t  T e s t .  

The original paper on this test method (see A S T M  Pro- 
ceedings, Vol. 61) discussed the precision level possible 
within a single laboratory. It was concluded that with 
technicians skilled in the procedure involved, the stan- 
dard deviation of differences between duplicate deter- 
minations 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 A S T M  
STP 464.) In this reference a figure of 92 Btu/Ib  (214 
kJ/kg) was reported. These values correspond to expected 
repeatability between duplicates of 200 Btu/ lb (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 
measured. Figure A-4 provides a graphical indication of 
the basis of this claim. This figure presents a plot of the 
difference between duplicate determinations of potential 
heat as a function of the average. Because of the preci- 
sion, 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, homogeneous, and heterogeneous charac- 
teristics. Both very low and high values of potential heat 

are shown. Different symbols are used as a means for 
identification of slightly different procedures used for 
deriving the data.  Thus, all the data above 8000 Btu/ lb 
(18,600 kJ/kg) represent a single calorimetric determina- 
tion as permitted by the test procedure when negligible 
ash remains following specimen exposure in the muffle 
furnace. The  data reproduced as dots are based on two 
direct bomb calorimetric determinations and one mea- 
surement of the heat of combustion of the ash from a 
muffle exposed specimen. All remaining data are based 
on duplicate determinations of both the direct specimen 
and muffle exposed specimen. It should be noted that all 
the NBS data derived in connection with the interlabora- 
tory study (see A S T M  STP 464) are included in this 
figure. Thus the figure tends to confirm the predictions 
made with regard to reproducibility in that study. 

Actually the test procedure has been slightly modified 
from that used in the last interlaboratory test, with the 
objective of improving the precision on those materials 
that proved most difficult in the study. These changes 
have included more detailed instructions on the prepara- 
tion of specimens from laminated materials or those of 
heterogeneous character.  Because of this and the fact 
that four of the eleven laboratories participating in the 
interlaboratory study were successful in producing data 
for all materials that were within the 200 Btu/ lb  (465 
kJ/kg), repeatability and reproducibility values reported, 
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 repeatability 
within a laboratory of 200 Btu/ lb (465 kJ/kg) and a 
reproducibility between laboratories of 500 Btu/ lb  (1160 
kJ/kg) based on duplicate tests. Thus, the procedure ap- 
pears to provide adequate precision when skilled 
laboratory technical work is available. 

-~ 0 2000 4000 
800 I I 

600 
a 

4 0 0  "~ + x 

~ x • 
X • 

= 200 x+. 
• " . .  X ~ x "  I 

~= -2000 0 4000 
a 

Btu/Ib 

6000 
I 

8 0 0 0  1 0 , 0 0 0  1 2 , 0 0 0  1 4 , 0 0 0  

I I I I 

X 

I I 

8 0 0 0  1 2 , 0 0 0  1 6 , 0 0 0  

E~3) ( 

0 
® O 

O @  ,-, O 
x,i 

x x ® 
I E) I I 

20,000 24,000 28,000 32,000 

Mean Potential Heat kJ/kg 

Chart represents deviation between duplicates as a funct ion of average potential heat for a wide range of  materials. 
Data points represent: x - specified procedure, two determinat ions on both material and muffled specimen, + - 
specified procedure NBS data from round robin study (see ASTM STP 464),  • - specified procedure but  on ly  one 
test of muff led specimen, and(~)-specified procedure for materials of low ash content,  no test on muff led specimen. 

300 

.I3 
- 200 < 

rn 

- 100 

3 6 , 0 0 0  

F i g u r e  A-4 N B S  D a t a  D i f f e r e n c e  Be tween  Duplicate Potential 
H e a t  M e a s u r e m e n t s ,  as a F u n c t i o n  of  the A v e r a g e .  

1987 Edition 



REFERENCED PUBLICATIONS/APPENDIX A 259-7 

6-2.1 The  heat  of combust ion of  the residue shall be 
sub t rac ted  from the heat  of combust ion  de te rmined  via 
the direct  bomb  test. The  potent ia l  heat  shall thus be a 
measure  of the heat  released by a mater ia l  in the muffle 
furnace  firing. 

6-2,2 Potential  heat  shall be repor ted  as quant i ty  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 relatively slow, and t's a function of  surface 
area, potential heat shall be reported appropriately on a 
surface area basis only. 

6-2.3 One de te rmina t ion  of the potent ia l  heat  of a 
mate r ia l  is normal ly  adequate ,  provided there is not 
s ignif icant  var iabi l i ty  to the mate r ia l  and the testing 
l abora to ry  has establ ished good conf idence in its pro- 
cedures.  

Chapter 7 Referenced Publicat ions 

7-1 T h e  following documents  or port ions thereof  are 
referenced within this document  and shall be considered 
par t  of the requi rements  of this document .  T h e  edit ion 
ind ica ted  for each reference shall be the current  edi t ion 
as of the da te  of the NFPA issuance of this document .  
These  references shall be listed separa te ly  to faci l i tate  up- 
da t ing  to the latest edi t ion by the user. 

7-1.1 A S T M  Publ icat ions .  A m e r i c a n  Society for 
Test ing and Materials ,  1916 Race St., Ph i lade lphia ,  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 IsothermalJacket Bomb 
Calorimeter 

Appendix A Application of Potential  Heat Data 

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

A-1 Application of Potential  Heat  Data. 
The  potent ia l  heat  test provides an assessment of one 

proper ty  of a mate r ia l  --  the total  heat  release possible 
with muffle  exposure of  the specimen,  under  oxidizing 
condit ions,  at 750°C (1382°F). The  app rop r i a t e  use of 
this p rocedure  must  recognize its na ture  as a proper ty  
type-test.  (See A. F. Robertson in A S T M  Standardization 
News.) In many  appl icat ions,  addi t iona l  suppor t ing  test 
da t a  by other  fire test methods  may be requi red  for quali-  
fying mater ia l s  for various fire safe appl icat ions .  As an 
example ,  it should be recognized that  under  ac tual  fire 

condit ions some mater ia ls  release all or most of their  heat  
very rapidly.  Other  mater ia l s  release heat  very slowly and 
depend ing  upon thickness and fire condi t ions may never 
release all the heat  possible. The  use of the mate r ia l  and 
addi t iona l  suppor t ing  da ta  are usually requi red  for classi- 
fying the mater ials .  

A-2 T h e  Tes t  Method. 
The  potent ia l  heat  test me thod  (see A S T M  Pro- 

ceedings) makes use of  oxygen bomb ca lor imetr ic  
measurement  methods.  It measures the difference be- 
tween the heat  of  combust ion  of a product  sample  and 
that of the residue remain ing  after  exposure of  another  
specimen to a s tandard ized  intense thermal  exposure.  
Results of the test are usually repor ted  in terms of heat  
release per unit  mass of the specimen involved. 

The  test p rocedure  is based on as comple te  combust ion  
of the specimen as is possible within a two-hour exposure 
per iod in a muffle furnace at 750°C (1382°F). 

T h e  bomb calor imetry  techniques used involve very 
small  specimens of  about  1-g mass. Because of  this, the 
sampl ing  and specimen p repa ra t ion  procedures  used 
become of  considerable  impor tance ,  especially with 
heterogeneous or composi te  mater ials .  Two procedures  
are avai lable  to the investigator:  One involves pulverizing 
a representat ive  section of  the comple te  composi te  and  
then testing the resul tant  mixture  in the form of  a small  
pellet .  Ano the r  involves measur ing  the potent ia l  heat  of 
the individual  components  of the mater ia l  and  then, on 
the basis of computa t ions ,  der iving 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 p repa ra t ion  procedures  is to be used. 

The  fact that  the muffle exposure is a severe one, in- 
volving combust ion  of most of the oxidizable fuel at 
750°C (1382°F), is essential for its considerat ion as a 
p roper ty  type-test  method .  This  must  be carefully con- 
s idered when apply ing  potent ia l  heat  da ta  as a basis of 
code or  regula tory  procedures  for bu i ld ing  or other  fire 
safety purposes.  This  is especially true when life safety is 
of  p r ime  concern.  Thus  the potent ia l  heat  of two wall 
components  may be identical ,  and  yet in one wall the 
combust ib le  componen t  may be placed on the exposed 
wall surface while in the other  it may be deeply bur ied,  
for example ,  benea th  an exposed masonry construct ion.  
Obviously,  these walls represent  two possible extremes in 
the hazard  presented by the wall to bu i ld ing  occupants  in 
the event of  a fire. Thus,  s imple considerat ion of the 
potent ia l  heat  of the wall mater ia ls  yields little informa- 
tion on the relative fire par t i c ipa t ion  hazard  of the two 
walls. This  p rob lem is character is t ic  of  proper ty- type  fire 
tests. It emphasizes the need for discret ion in the use of 
the test methods  and in the appl ica t ion  of result ing test 
da ta .  

A-3 A u x i l i a r y  Tests.  

As ind ica ted  above, p roper ty- type  fire tests are seldom 
comprehensive  enough to form the sole basis of accept-  
ance of  mater ia l s  or products .  Add i t iona l  tests are usually 
required .  Examples  of  o ther  types of tests that  might  be 
of  value in evalua t ing  mater ia l s  as to their  fire hazard  in- 
clude the ad iaba t i c  furnace,  a smolder ing  test, heat  
release rate  ca lor imeter ,  and  f lame spread  tests. (SeeJ. 
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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 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 Calorimeter. 

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

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 re- 
mains after the firing, another 1-g pellet shall be 
prepared using approximately ~ - g  portions of the 
powdered specimen and a standard specimen of benzoic 
acid combustion 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 combus- 
tion promoter in proportion to their original weight frac- 
tions, and the corrected weights shall be used in the heat 
of combustion 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. 

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 cm3/sec), referenced to 60°F (15.6°C) and 30 
in. Hg (101,000 N/m2). 

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 desic- 
cator, and the weight of the residue shall be determined. 

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 ~ - 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 determine 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 
multiplying 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 5 Muff le  Furnace and Bomb Test 

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 ~ + ~ in. by 

+ ~ in .  by2  1A + ~ in. (12.7 + 3 . 2 m m b y 1 9 0  + 
3.2 mm by 63.5 + 12.7 mm). 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). 

Chapter 6 Calculat ing Potential  Heat 

6-1 Calculations with Less than 5% 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 
specimen's heat of combustion, as determined by the 
direct bomb test, described in Chapter 4. 

6-2 Calculations with More than 5% 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 
residue, the potential heat shall be determined as follows: 
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cient to extend beyond the opening  in the conta iner  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 conta iner  (a), thus al lowing free 
airflow a round  the specimen.  Corrosion-resis tant  wire 
shall be used. 

(e) Specimen Container Support. This shall be of  
fire brick or s imilar  mate r ia l ,  shaped to hold the 
specimen conta iner  (a) and cap (b) in a l ignment  with the 
port  of the muffle  furnace,  thus al lowing the air supply 
tube (c) to be inserted through the port  and into the 
specimen conta iner  (a). 

- so 

For SI Units: 1 in. = 25.5 ram. 

F i g u r e  2-2(d) W i r e  Spec imen  H o l d e r  f o r  M u f f l e  F u r n a c e  Fi r i ng .  

2-3 Mi l l .  This  shall be e i ther  the hand  mill or the ball  
mill type. It shall be used to pulverize test specimens.  

2-4 P e l l e t i n g  Press.  This  press shall be used for com- 
pressing the pulverized test specimen into a pellet shape 
sui table  for the bomb  ca lor imet ry  procedure .  The  press 
shall be a type normal ly  used for bomb calor imetry .  

2-5 M i c r o b a l a n c e .  This ba lance  shall be a type nor- 
mal ly  used for chemical  analysis, weight ing to 0.1 mg. 

2-6 Oxygen Cylinder and Accessory E q u i p m e n t .  This  
cyl inder  and  its accessories shall be sui table  for use with 
the bomb calor imeter .  

2-7 Compressed  A i r  Supp ly .  This  shall be a sui table  
l abora tory  air  supply for use with the muffle  furnace.  

2-8 S t a n d a r d  A l k a l i  So lu t ion .  This  shall be the stan- 
da rd  alkali t i t ra t ing  solution, as specified in ASTM 
D3286, Test Method for Gross Calorific Value of Soh'd 
Fuel by the IsothermalJacket Bomb Calorimeter, or 
ASTM D2015, Test Method for Gross Calorific Value of 
Solid Fuel by the Adiabatic Bomb Calorimeter. 

2-9 Combus t ion  P r o m o t e r .  This  shall be the Nat ional  
Bureau  of S tandards  s t andard  mater ia l  for ca lor imetr ic  

I de terminat ions ,  benzoic acid (SRM 39i). 

Chapter 3 Tes t  Specimens 

3-1 Specimens .  Two ai r -dry  representat ive  specimens 
shall be requi red  for each de te rmina t ion ,  one for each 
test procedure .  

3-1.1 A specimen shall be considered air dry when it has 
reached constant  weight in an envi ronment  ma in t a ined  
at 73 + 2 ° F ( 2 3  + l °C)  a n d 5 0  + 5 p e r c e n t r e l a t i v e h u -  
midi ty.  

3-1.2 If the test subject is a composi te  or heterogeneous 
mater ia l ,  the various elements  of the subject  shall be con- 
ta ined  in the test specimen in the same propor t ions  as in 
the mater ia l .  

Chapter 4 Di rec t  B o m b  Tes t  

4-1 Spec imen  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 pro- 
vide no less than 10 g of powder.  

4-1.1.1 The  specimen that  is pulverized shall not be 
smal ler  than ~ in. × 3 in. (12.7 m m  × 76.2 mm)  in the 
thickness suppl ied.  

4-1.1.2 Par t icu la r  care shall be taken to avoid segrega- 
tion or separa t ion  of components .  For grossly heterogen- 
eous mater ia ls ,  a representat ive  specimen shall be ob- 
ta ined  by combin ing  samples of mate r ia l  from different 
units (or sheets) and from different  locations on each 
unit .  

4-1.2 A pellet ,  weighing approx imate ly  1 g, shall be 
p repa red  from an in t imate  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 m a d e  in accordance  with the 
me thod  for the pa r t i cu la r  pel le t ing press in use and of  a 
size convenient  for the specimen cup.  The  pellets shall be 
no ha rde r  than  is necessary to prevent  their  dis integrat ion 
dur ing  p repa ra t ion  for firing. Excessively hard  pellets 
may  f rac ture  and result in incomple te  combust ion  when 
fired. 

tWhile  many  mater ia l s  may be sui tably reduced using a clean carb ide  
double  bas tard  file or mor ta r  and  pestle or both, it may sometimes be 
useful to (dry-ice) freeze mater ia l s  con ta in ing  asphal t ic ,  mastic,  or 
plastic components  prior  to filing, or to use mechanica l  blenders,  ball or 
h a m m e r  mills, gr inders ,  mi l l ing  or la the  cutters,  etc. For l amina ted  
mater ia ls ,  it may be preferable  to separate  into component  layers and to 
gr ind,  file, or pulverize each component  separately.  The  powdered 
componen ts  then may be mixed  in t imate ly  in proport ion to their  
or iginal  weight fractions and the mix tu re  tested, or. aherna te ly ,  each 
component  may be tested separate ly  and the cont r ibut ions  of heat com- 
bined in proport ion to their  or iginal  weight fraction. 
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259-4 POTENTIAL HEAT OF BUILDING MATERIALS 

NFPA 259 

Standard Test Method for 

Potential  Heat of Building Materials 

1987 E d i t i o n  

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

Chapter 1 General 

1-1 Scope. This  me thod  of  test provides a means  of 
de te rmining ,  under  control led  l abora to ry  condit ions,  the 
total  potent ia l  release of  heat  of mater ia l s  under  defined 
fire exposure condit ions.  Determinat ions  may be made  
on individual  homogeneous  or individual  composite  
mater ia ls ,  from which a representat ive  sample  can be 
taken.  It is essential that  the informat ion  on appl ica t ion  
of  potent ia l  heat  da ta  in Append ix  A be consulted pr ior  
to apply ing  test results. 

I-2 S ign i f i cance .  The  potent ia l  heat  test me thod  
yields a proper ty- type  measurement  of  the total heat 
release possible from bui ld ing  mater ia l s  when exposed to 
oxidizing condit ions at 750 °C (1382 °F). 

Except for very low heat  mater ia l s  such as steel, results 
are  repor ted  in terms of heat  release per unit mass 
(Btu / lb ) .  

1-3 D e f i n i t i o n .  Potential  heat of a mater ia l  as deter- 
mined  by this me thod  is the difference between the heat 
of  combust ion  of a representat ive  specimen of the 
mate r ia l  and  the heat  of combust ion of any residue re- 
m a in ing  after exposure to a def ined fire condi t ion,  using 
combust ion  ca lor imetr ic  techniques.  

1-4 G e n e r a l .  One of two specimens removed from the 
mater ia l  to be tested is pulverized,  pel leted,  and burned  
in a high-pressure  oxygen a tmosphere .  This  de termines  
the gross heat  of  combust ion of the mater ia l .  The  second 
specimen is hea ted  in air for two hours at a t empera tu re  
of  750°C (1382°F). A port ion of  the result ing residue of 
this specimen,  if any, cor responding to a p rede te rmined  
weight of  or iginal  mater ia l ,  is g round  or pulverized, 
mixed  with a combust ion promoter ,  and  pel leted for 
bu rn ing  as was the first specimen.  After  correc t ing  for the 
heat  p roduced  by the combust ion promoter ,  the dif- 
ference in hea t ing  values of the two specimens is the 
potent ia l  heat  as def ined in Section 1-3. The  test pro- 
cedure  is i l lustrated schemat ical ly  in Figure 1-4. 

I MATERIAL ] 
TO BE TESTED 

I PULVERIZATION ] ]FIRING: 2 HRS. IN 
AIR AT 750*C 

ICOMBUSTION PROMOTER ] I L" A'--DD--E--D (--WiE N N E E DE D) J 1 

I 
PULVERIZATION ] 

I 
COMBUSTION PROMOTER 

ADDED I 

[ I 
[COMBUSTION PROMOTER] COMBUSTION PROMOTER 
I CORRECTION j CORRECT ON 

POTENTIAL HEAT 
BY D FFERENCE 

Figure 1-4 Schematic Diagram of Test Procedure 
for Potential Heat Measurements. 

Chapter 2 Test Apparatus and Materials 

2-1 O x y g e n  Bomb Calorimeter. ~ This  device shall be 
used to de te rmine  the gross heat  of combust ion of  the test 
specimen.  The  appa ra tus  shall include the f ir ing circuit 
and  fuse wire. 

2-2 E lec t r i c  Muffle Furnace. This  appa ra tus  shall be 
used to fire the test specimen.  A small opening  or port  
shall be provided for passage of  an a i r -supply  tube.  Aux- 
i l iary appa ra tus  includes: 

(a) Specimen Container. This shall be a fused silica 
or ceramic conta iner ,  1 ¼ in. (31.8 mm) inside d iamete r  
by 4 in. (101.6 mm)  long. 

(b) Container Cap. This shall be of mater ia l  s imilar  
to the specimen conta iner  (a) and shall be snug fitting. 
An opening  shall be provided for 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 d iamete r  
shall be ~6 in. (4.8 mm) min imum;  length shall be suffi- 

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