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I n  RSTM E84 and s t a n d a r d s  based  upon it which use  t h e  s o - c a l l e d  
2 5 - f t  o r  S t e i n e r  t u n n e l ,  t h e  mounting method f o r  t e s t i n g  l o o s e - f i l l  
i n s u l a t i o n  (minera l  o r  c e l l u l o s i c )  i s  covered  i n  a n  Appendix (A1.6 i n  
ASTM E84- 70, X1 .6 i n  tIS'IT.1 E84- 76a, and  h1.10 i n  ULC S102-1975) . The 
i n s u l a t i o n  m a t e r i a l  i s  packed a t  t h e  d e n s i t y  s p e c i f i e d  by t h e  
manufacturer  t o  a  2 - i n .  dep th  on 14-mesh ga lvan i zed  i n s e c t  s c r e e n i n g  
s t r e t c h e d  on t h r e e  f rames o f  3- b y  2-  by 3 /16- in .  a n g l e  i r o n ,  99 1/2  i n .  
long by 20 i n .  wide.  The frames a r e  p l aced  on t h e  s h o u l d e r s  o f  t h e  
t unne l  and t h e  m a t e r i a l  exposed t o  t h e  b u r n e r  f lame through t h e  
s c r een ing .  

7'0 a r r i v e  a t  t h e  f la~oc-sprcncl  c l ; ~ s s i f i c ; l t i o n s  (I:SC) listed. i n  i t s  
"Uuilcling Materials I ) i r c c t o r y , "  ( l )  Unclcrwr i t c r s '  I,ul,or-ator i c s  
I nco rpo ra t ed  (ULI) m u l t i p l i e s  t h e  observed f l ame sp r ead  by 5.128 and an 
crilpirical f a c t o r  of 1 . 4  f o r  observed  f lame sp r eads  up t o  8 f t  t o  c o r r e c t  
f o r  t h e  thernlal  e f f e c t  of t h e  s c r e e n .  The 1977 e d i t i o n  o f  t h e  D i r ec to ry  
l i s t s  33 t r e a t e d  c e l l u l o s i c  m a t e r i a l s ,  t e s t e d  i n  some c a s e s  a t  two o r  
more d e n s i t i e s .  The "cor rec ted"  FSC v a l u e s  so  l i s t e d  r ange  from 1 5  t o  
60. A l l  exce p t  two f a l l  i n  t h e  15  t o  40 range ,  a t  2.0 t o  3 . 0  l b / c u  f t  
d e n s i t y .  



Some e a r l y  commercial t e s t s  of  f i r e - r e t a r d a n t - t r e a t e d  c e l l u l o s i c  
l o o s e - f i l l  m a t e r i a l  a t  DBR had c a s t  some doubt  on t h e  s e n s i t i v i t y  o f  t h e  
t e s t  t o  r e t a r d a n t  l e v e l  when u s i n g  t h e  p r e s c r i b e d  s c r e e n s .  I n  conversa -  
t i o n s  w i t h  11". K l e i n f e l d e r  o f  LJLI, FSC v a l u e s  o f  200 t o  300 f o r  u n t r e a t e d  
newspr in t -based  l o o s e - f i l l  were quo tcd ,  b u t  no samples  o f  such  m a t e r i a l s  
were a v a i l a b l e .  Two u n t r e a t e d  samples  from Canadian s o u r c e s  gave 
" c o r r e c t e d "  r a t i n g s  o f  4 2  and 50, r e s p e c t i v e l y ,  on t h e  s c r e e n s .  I n  l a t e r  
t e s t s  on t h e  f l o o r  by t h e  method now proposed  t h e  r a t i n g s  wcre  315 and 
550,  r e s p e c t i v e l y .  I t  was s u g g e s t e d  t h a t  t h e  s c r e e n i n g  used  a t  ULI and  
DBR might  have d i f f e r e d ,  b u t  a  sample o b t a i n e d  from ULI proved t o  b e  
i d e n t i c a l  w i t h  t h a t  used  h e r e .  

FLOOR MOUNTING blETHOD : EQUIPMENT Fr TECHNIQUE 

The e x i s t i n g  t e s t  method f o r  s o f t  f l o o r  c o v e r i n g s ,  ULC S102.2-1975, 
(') has  been  ex tended  t o  t h e  t e s t i n g  o f  t h e r m o p l a s t i c  m a t e r i a l s ,  s u c h  a s  
a c r y l i c  l i g h t i n g  d i f f u s e r s .  I t  h a s  a l s o  been proposed a s  t h e  t e s t  method 
f o r  p o l y c a r b o n a t e  g l a z i n g  and p o l y s t y r e n e  foams. A s h e e t  o f  No. 14 
a s b e s t o s  p a p e r  i s  p l a c e d  on  t h e  p r e h e a t e d  f l o o r ,  t h e  o u t l e t  elbows o f  t h e  
Tce b u r n e r  a r e  t u r n e d  45 deg fo rward  and  downward, and t h e  6  t u r b u l e n c e -  
p roduc ing  G-26 f i r e b r i c k s  a r e  p l a c e d  i n  t h e i r  u s u a l  p o s i t i o n s ,  a s  i n  t h e  
t e s t i n g  o f  c a r p e t s .  

The most p r a c t i c a l  s u p p o r t  s u g g e s t e d  a s  a  r i g i d  and i n e x p e n s i v e  
c a r r i e r  f o r  l o o s e - f i l l  i n s u l a t i o n  d u r i n g  c o n d i t i o n i n g  and placement  on  
t h e  f l o o r  o f  t h e  f u r n a c e  was a  s e t  o f  t r a y s  f a b r i c a t e d  from 1- by 2 - i n .  
(diamond p a t t e r n )  14-gauge expanded meta l  mesh. T h i s  mesh, a v a i l a b l e  up 
t o  48 by 9 6  i n .  i n  s i z e ,  was formed i n t o  t r a y s  1 i n .  deep and 17 i n .  wide .  
Tho were  made t h e  naximum p o s s i b l e  l e n g t h  (94 i n . )  and one  was 90 i n .  
l o n g .  The t r a y s  were  l i n e d  on t h e  bo t tom and edges  w i t h  No. 14 a s b e s t o s  
p a p e r .  

I n  a  l a t e r  v e r s i o n ,  o n e  9 4 - i n .  t r a y  was s l o t t e d  t o  c l e a r  t h e  thermo- 
c o u p l e  p i p e  and b r i n g  t h e  exposed m a t e r i a l  c l o s e r  t o  t h e  end o f  t h e  
t u n n e l  f l o o r  (25  f t  t o t a l ,  1 9 . 5  f t  n e t )  . The f i r e - e n d  t r a y  p r o j e c t e d  
4  i n .  ups t ream o f  t h e  Tee b u r n e r .  I n  t h e  DBR t u n n e l  i t  i s  o f f s e t  7  i n .  
downstream from t h e  b u r n e r  r i s e r  p i p e  th rough  t h e  f l o o r .  

PRELIMINARY FLAME-SPREAD TESTS 

One u n t r e a t e d  c o n t r o l  and t h r e e  t r e a t e d  c e l l u l o s i c  m a t e r i a l s  were 
s u p p l i e d  by an O n t a r i o  p roducer  f o r  p r e l i m i n a r y  t e s t s .  The r e t a r d a n t s  
wcrc  alum, b o r a x  and a  7 5 / 2 5  alum/borax mix, r c s p c c t i v c l y ,  a11 a t  a 

20 p c r  c e n t  add-on l c v c l  (20 p a r t s  o f  r e t a r d a n t  p c r  100 p a r t s  o f  f i h r c ) ,  
a c c o r d i n g  t o  t h e  s u p p l i e r  . 

I n  t h e s e  e a r l y  t e s t s  t h e  i n s u l a t i o n  was d i s t r i b u t e d  a t  t h e  r a t e  o f  
1 . 2  kg (2 .64  I b )  p e r  t r a y  t o  a  d e p t h  o f  1 i n . ,  g i v i n g  a  d e n s i t y  o f  
a p p r o x i m a t e l y  2 .9  l b / c u  f t .  

To minimize t h e  d i s t u r b a n c e  o f  t h e  m a t e r i a l  d u r i n g  h a n d l i n g  and 
p o s i t i o n i n g  i n  t h e  f u r n a c e ,  a n  1 8 - i n .  w i d t h  o f  1 - i n .  hexagona l  mesh f e n c e  



n e t t i n g  was f a s t e n e d  a l o n g  one edge of  each t r a y ,  p u l l e d  a c r o s s  t h e  
m a t e r i a l ,  and  hooked on t h e  p r o j e c t i n g  ~ o i n t s  on t h e  o p p o s i t e  edge o f  t h e  
t r a y .  One o b s e r v e r  o f  a  t y p i c a l  t e s t  remarked t h a t  c l o s e  c o n t a c t  o f  t h e  
f e n c e  n e t t i n g  w i t h  t h e  i n s u l a t i o n  n e a r  t h e  edges  of t h e  t r a y  appea red  t o  
b e  r e d u c i n g  l a t e r a l  f l ame sp r e a d  t o  sonie e x t e n t .  L a t e r  work sugges ted  
t h a t  t h i s  was a minor f a c t o r ;  i t  was found t h a t  t h e  f e n c e  n e t t i n g  \ins n o t  
e s s e n t i a l  i f  p r o p e r  c a r e  was t a k e n  i n  t h e  h a n d l i n g  of t h e  t r a y s .  No I .oss 
o f  f i n e  m a t e r i a l  o r  d u s t  was n o t ed  du r ing  t h e  t e s t s  because  o f  t h e  240-.fpn1 
a i r f l o w  th rough  t h e  f u r n a c e .  The n e t t i n g  was t h e r e f o r e  omi t t ed  du r ing  
subsequen t  t e s t s  o n  t h e  f l o o r .  

I n  a d d i t i o n  t o  t h e  f o u r  m a t e r i a l s  a l r e a d y  mentioned, a  nu11113er o f  
b l e n d s  o f  t h e  t r e a t e d  a n d  u n t r e a t e d  m a t e r i a l  were p r epa red  t o  t e s t  t h e  
s e n s i t i v i t y  o f  t h e  method t o  changes i n  r e t a r d a n t  c o n t e n t .  Subsequent  
work sugges t e d  t h a t  t h e  r e t a r d a n t s  i n  t h e  t h r e e  t r e a t e d  samples were  n o t  
w e l l  d i s p e r s e d  i n  t h e  f i b r e  mass.  I n  a d d i t i o n ,  a t  t h i s  t ime,  t h e r e  were  
d i f f i c u l t i e s  w i t h  equipment,  p a r t i c u l a r l y  t h e  a i r  c o n d i t i o n i n g  o f  t h e  
s t o r a g e  a r e a ,  hence  t h e s e  p r e l i m i n a r y  r e s u l t s  \$ill n o t  b e  d i s c u s s c d  a t  
l e n g t h .  The u n t r e a t e d  (raw pu lp)  c o n t r o l  had a  FSC o f  315 o n  t h e  f l o o r  
and  a  c o r r e c t e d  FSC o f  42 on t h e  c e i l i n g  a t  2 - i n .  dep th  on t h e  p r e s c r i b e d  
s c r e e n s .  

The t e s t  c o n d i t i o n s  f i n a l i y  dec ided  upon includecl adequa t e  
c o n d i t i o n i n g  a t  37 t o  41 p e r  c e n t  R . H . ,  and, on t h e  b a s i s  o f  v e l o c i t y  
measurements w i t h  t h e  loaded t r a y s  i n  p o s i t i o n ,  shimming up t h e  cover  o f  
t h e  f u r n a c e  1 i n .  t o  m a in t a in  t h e  o r i g i n a l  c r o s s - s e c t i o n a l  a r e a  i n  t e s t s  
on  t h e  f l o o r .  

SECOND SERIES O F  FLAME-SPREAD TESTS 

A s  a l r e a d y  ment ioned,  a review of t h e  p r e l i m i n a r y  t e s t s  sugges t ed  
t h a t  t h e  b l e n d i n g  of  t r e a t e d  a n d  u n t r e a t e d  m a t e r i a l  was n o t  a s a t i s f a c t o r y  
way t o  p r e p a r e  a  s e r i ~ e s  o f  samples o f  d i f f e r e n t  r e t a r d a n t  c o n t e n t s .  
Fur thermore i t  was r e a l i z e d  t h a t ,  even w i th  t h e  maximum u n i f o r m i t y  o f  
compos i t ion  o b t a i  nab l e  by normal mechanical  d i s p e r s i o n  o f  t h e  r e t a r d a n t s ,  
r e p e a t a b i l i t y  o f  r e s u l t s  was l i k e l y  t o  be  poor  because  o f  t h e  e r r a t i c  arid 
d i s c o n t i n u o u s  t y p e  o f  p r o p a g a t i o n  i n  s a n ~ l e s  w i t h  FSC v a l u e s  below 125 by 
t h e  e s t a b l  j.shed iilethods o f  c a l c u l a t i o n  j:\STM ES4- 70 o r  ULC S102.2.- 1975) . 

The t y p i c a l  f l a m e  p r o p a g a t i o n  f o r  samples  i n  t h i s  range o f  FSC i s  
c h a r a c t e r i z e d  by v e r y  r a p i d  i g n i t i o n  and  r a p i d  advance o f  a modera te ly  
con t i nuous  f lame from t h e  b u r n e r  t o  3  t o  4 f t  beyond t h e  ~ r o  mark  of thc: 
t u n n e l ,  sometimes f o l l o we d  b y  r e c e s s i o n  t o  t h e  zero mark. F u r t h e r  
advances  a r e  g e n e r a l l y  e r r a t i c ,  w i t h  a  tendency f o r  t h e  ve ry  f e e b l e  
de t ached  flame f r o n t  t o  s k i p  a lo ng  h igh  s p o t s  i n  t h e  middle  o f  t h e  sa111p1~ 
o r  t o  proceed i n  a  narrow c o n t i n uous  band a l o n g  t h e  w a l l s  f o r  I imi  tod  
d i s t a n c e s .  A v i g o r o u s  and s u s t a i n e d  f1a:ne f r o n t  t l sua l l y  deve lops  on1.y 
when i t  approaches  t h e  end o f  t h e  t unne l ,  whe ther  o r  n o t  propagat io: :  h a s  
beer, e s s e n t i a l l y  conti .nuous o r  f o l l o ~ t s  a rnajor r e t r e a t  o r  even a n  alnlost  
complete  s e l f - e x t i n g u i . s h m e ~ ~ t  a t  a  p o i n t  downstre:;n of  t h e  zero Illark at: 

sane t i n e  dul-ing t h e  1.0-min t e s t .  



I n  t h e  l i g h t  o f  t h e s e  o b s e r v a t i o n s  and  expe r i ences ,  t h e  commit tee  
resporhsib 1  e f o r  t h e  p r e p a r a t i o n  o f  CGSB S t a n d a r d  51-GP- 60P ( 3, was a s k e d  
t o  o b t a i n  a graded  s e r i e s  o f  samples  ~ i t h  chemical  r e t a r d a n t  sys tems  t h a t  
would have a r e a s o n a b l e  p r o b a b i l i t y  o f  meet ing a13 o t h e r  performance 
r equ i r emen t s  f o r  such mat e r i a l s .  

'Two r e t a r d a n t  systemrJ were  p r e p a r e d .  Sal~lpl e s  w i t h  f o u r  d i f f e r e n t  
l e v e l s  o f  r e t a r d a n t  irr each systerll were p r epa red  b y  a t h r e e - p a s s  g r i n d i n g  
o p e r a t i o n  i n  10-bag l o t s  a t  a p p r ox ima te ly  30 l b  p e r  b a g .  These were 
s h i p p e d  t o  t h e  Energy and Service:  S e c t i o n  o f  DRR. Ten bags  o f  a n  
u n t r e a t e d  c o n t r o l  sample (NO. 9)  were  a l s o  s u p p l i e d .  

The samples  were  i d e n t j ~ f i e d .  as f o l l ows :  

System A - Borax (5-Hydrate)  : Bor ic  Acid,  2 : l  --- 

Blix # l  - 24 p e r  c e n t  add-on 
#2 - 20 p e r  c e n t  add-on 
#3  - 12 p e r  c e n t  add-on 
#4 - 7 p e r  c e n t  add-on 

System B - Borax: B o r ~ c  Acld: A l u i ,  2: 1: 1 -- -. 

Mix # S  - 25 p e r  c e n t  add--on 
#6 - 1s p e r  c e n t  add-on 
# 7  - 11 p e r  c e n t  zdd-on 
# 8  - 7 p e r  cent ad:l-on 

Mix 89 - u n t r e a t e d  c o r ~ t r o l  (raw p u l p )  

A l l  samples  were  c o n d i t i o n e d  a t  37 t o  Ltl p e r  c e n t  I C . f i . ,  70-72 O F  

b e f o r e  t e s t i n g .  The d u r a t i o n  o f  c o n d i t i o n i n g  i s  r e co rded  w i t h  t h e  r c s u l  t s  
i n  Tab1 e  I .  A l l  had a  minimum o f  24 h  c o n d i t i o n i n g  on t h e  t r a y s  o r  i n  
sha l low boxes  i n  t h e  p r e l i m i n a r y  r a p i d  s u r v e y  o f  s i n g l e  samples o f  cach  
mix. I n  subse q u e n t  r e p e a t  t e s t s  t h e  mini mtnn c o n d i t i o n i n 2  tirne was 4 8  h ,  
a s  i n d i c a t e d  i r l  T a b le  I .  

Blixes 1 ,  2 ,  3, 4 and 9 were t e s t e d  on t h e  c e i l i n g  jn  t h e  p r e s c r i b e d  
manner. The " c o r r e c t e d 1 '  FSC v a l u e s  a r e  r e p o r t e d  i n  ']'able I ,  I n  i hc :  t e s t s  
w i t h  t h e  m a t e r i a l s  on  t h e  f l o o r  ( excep t  mjxes 1 and 9)  t h e  FSC val11cs wcre 
-a1 c u l a t e d  b y  t h e  usua l  mcthods o f  ASTM E84- 70 o r  IJLC S102.2-3075 
( i n d i c a t e d  i n  t h e  t a b l e  a s  "1975") and by t h e  "area" o r  "GIJL" niethod now 
p r e s c r i b e d  b y  ASnI ES4-76a ( i n d i c a t e d  by "GWLr') . The mcthods a r c  
reproduced  i n  e x c e r p t s  from the a p p r o p r i a t e  st  ;lnclar (1 i n Appcn~i ixc :~  h and 
B ,  r e s p e c t i v e l y  o f  t h i s  r e p o r t .  

The "GWL" method a p p e a n  t o  b e  v!ortx r e a l  i s l i c  t h a n  t l ~ c :  "1975" method 
i n  t h e  cx se  o f  t h e  t y p i c a l l ) -  e r r a t i c  a v d  d i s c o n t i n u o u s  p ropaga t i on  
o h q e ~ v e d  i n  some t e s t  s r ~ j  t h  ri~ixcs 3 ,  5, ancl 6 .  

I n  thcs second  t e s t  o f  n!ix ? a .  3 and  t ! ~ c  t h i r d  t e s t  of ~ J X  KO.  6 t h e  
f l a m  fron:s advanced s ~ ~ o o t h l )  t o  1'; f t i~ 2 . 6 3  n i n  2nd 7 f t  i 11 1 - 6 0  ~ n j  n, 



r e s p e c t i v e l y ,  t h e n  s e l f - e x t i n g u i s h e d .  I n  such c a s e s  a  t h i r d  and  l e s s  
w i d e l y  r e c o g n i z e d  method o f  c a l c u l a t i o n  i s  sometimes u s e d .  I n  t h i s  

28 2 d  ( f t )  
s o - c a l l e d  " r a t e  method," FSC = A- - I n  t h e  above c a s c s  t h e  

t (min) 

c o r r e s p o n d i n g  v a l u e s  a r e  t h u s  150 and 123 r e s p e c t i v e l y .  

O b s e r v a t i o n  o f  t h e  c h a r  p a t t e r n  i n  t e s t s  where t h e  f l amc  r e a c h e d  
t h e  end o f  t h e  f u r n a c e  i n d i c a t e d  t h a t  t h e  6 t u r b u l e n c e - i n d u c i n g  b r i c k s  
\ $ e r e  keep ing  t h e  p a t t e r n  r e a s o n a b l y  w e l l  c e n t r e d  but. w e r e  l i m i t i n g  t h e  
invo lvement  o f  m a t e r i a l  b o t h  ups t ream and downstream o f  t h e  b r i c k s  f o r  
a  d i s t a n c e  o f  1 2  t o  1 5  i n .  I n  some c a s e s  t h e s e  " p r o t e c t e d "  a r e a s  
i g n i t e d  a f t e r  t h e  i n i t i a l  f l ame  f r o n t  had advanced a l m o s t  t o  t h e  end s f  
t h e  t u n n e l  and  t h e n  s e l f - e x t i n g u i s h e d .  

I n  t h e  f i f t h  t e s t  on mixes Nos. 3 and 6 and t h e  f o u r t h  t e s t  o n  No. 7 ,  
a l l  6 b r i c k s  were  r a i s e d  2  i n .  above t h e  s u r f a c e  on expanded meta l  mesh 
s u p p o r t s .  No s i g n i f i c a n t  e f f e c t  on t h e  c h a r  p a t t e r n ,  manner o f  propaga- 
t i o n  o r  FSC was n o t e d .  A t c s t  was c a r r i e d  o u t  o n  mix No. 7 w i t h  t h e  
b r i c k s  removed. The c h a r  p a t t e r n  was symmetr ical  and  t h e  FSC was v c r y  
c l o s e  t o  t h e  a v e r a g e  f o r  t h e  o t h e r  5  t e s t s  by e i t h e r  o f  t h e  two 
r e c o g n i z e d  methods o f  c n l c u l  a t i o n .  

TESTS ON POLYSTYRENE BE.LWBO.ARU - AND LOOSI: - F T LL I KSIJI,ArT1ON 

A t  a n  ad h o c  n ~ e e t i n o  o f  t h e  commit tees  r e s p o n s i b l e  f o r  t h e  dcve lop-  
ment o f  CGSD 5 1 - ~ ~ - ? 7 b 1 ( ~ ~  on shredded  p o l y s t r y e n e ,  DBR was r e q u e s t e d  t o  
i n v e s t i g a t e  t h e  f e a s i b i l i t y  o f  a  f l a r x e - s ~ r e a d  t e s t  f o r  l o o s e - f i l l  i n s u l n -  
t i o n  produced by  g r i n d i n g  l o ~ v - d e n s i t y  ( 0  .S t o  1 . 2  l b / c u  f t )  beadboard 
w a s t e  a s  a  l o g i c a l  e x t e n s i o n  o f  t h e  work o n  c e l l u l o s i  c  loose>--Fill 
m a t e r i a l .  

A c o a r s e l y - g r o u n d  sample o f  l o o s e - f i l l  r r a t e r i a l  and s a ~ n p l e s  o f  1 -  
and 2 - i n .  beadboard  were  o b t a i n e d  from s u p p l i e r  A .  'The l o o s e - f i l l  
m a t e r i a l  was t e s t e d  i n  t h e  l i n e d  t r a y s  a l r e a d y  d e s c r i b e d .  171e beadboards  
were  p l a c e d  on No. 14 a s b e s t o s  p a p e r  and h a d  c u t o u t s  i n  t h e  b o a r d s  f o r  
t h e  6 f i r e b r j  c k s  . Approximately  1 . 0  kg \<as  r e q u i r c d  t o  f i 11 t h e  t h r e e  
t r a y s  j n  t h e  t e s t  o n  l o o s e - f  i l l  m a t e r i a l .  

The r e s u l t s  werc  a s  f o l l o w s  

I g n i t i o n  FS C 

Timc, s e c  (Ul,C - -- S l 0 2 . 2 )  - 

L o o s e - f i l l  ( A ) ,  1 - i n .  30 1 8 3  
Beadboard ( A ) ,  1 - i n .  33 3 5 
Beadboard (A), 2 - i n .  48 24 0 

I n  3 sscond  s e r i e s  o f  t e s t s  nlacle t h r z e  v , f i ch s  l a t e r ,  tllc l o u s e - f i l l  
sample  f rom s u p p l i e r  A \;as r e c h e c k e d .  A 1,1uch f l r ~ e r  san-i~~lc.  of l o o s e - f i l l  
from a n o t h e r  s o u r c e ,  R ,  and neii s ;~mplcs  o f  1- ancl 2 - i n . l , t ; ~ d h o a r d \  frarn 
t h e  o r i  g i n n l  s o u r c e  were  a l s o  t c s t c d .  



The r e s u l t s  were a s  fol lows:  

I g n i t i o n  FSC 
Tirne, s z c  (UI>C S1.02.2) 

L o o s e - f i l l  {A), 1 - i n -  2 3 

L o o s e - f i l l  ( B ) ,  1 - i n .  4 C 

Beadboard ( A ) ,  1- - in .  3 3  

Beadboard ( A )  , 2- i n .  3 5 

' h e  f ine ly-ground sample of l o o s e - f i l l  ( B ) ,  u n l i k e  the  c o a r s c r  
m a t e r i a l  (A), was blown o f f  t he  f i r s t  3 t o  4 f t  o f  t he  t r a y  and p i l e d  
i n t o  a  d r i f t  about 2 i n ,  deep 3 t o  4 f t  dorvrlstream from t h e  b u r n e r .  The 
l o o s e - f i l l  m a t e r i a l s ,  whether coa r se  o r  f i n e ,  burned v igorous ly  i n  small 
clunips wi thout  f i r s t  mel t ing  i n t o  small pools  o r  even coa le sc ing  be fo re  
i g n i t i o n .  The beadboards, on the  o t h e r  hand, melted I n t o  the  usual 
pools  on t h e  a sbes tos  paper  b e f o r e  i g n i t i o n .  

DISCUSSION 

The f e a s i b i l i t y  and conveni.ence of t e s t i n g  l o o s e - f i l l  c e l l u l o s i c  
i n s u l a t i o n  on t h e  f l o o r  3re e v i d e n t ,  R e p e a t a b i l i t y  (wi th in-  lab)  i s  
probab l y  adequate f o r  c o n t r o l  purposes corisidcring t11c i n h e r e n t  non- 
uni formi ty  o f  such heterogr:~?eo~is mixes, l:he d i f f i c u l  t y  o f  o b t a i n i n g  
r e p r e s e n t a t i v e  szmples from the  product ion 1  ine, and t he  i.nfl :~cnce  o f  
r e l a . t i v e  h1.lmidit.y and c o n d i t i o ~ i n g  tinle o;.i the  mart? hygroscopic m a t e r i a l s  
i n  t h e  mixes. Some o f  t h e  v a r i a b i l i t y  reccrded  i n  'Tab1 e I  i s  probably 
due t o  d i f f e r e n c e s  between l o t s  whei-e two o r  t h r e e  bags :$ere sanpled f o r  
r e p l i c a t e  t e s t s .  

The s e l e c t i o n  of  a reasonable  maxlrnurr; FSC value calc.ulatetl by e i t h e r  
method should b c  de fe r r ed  u n t i l  the  lab-  to -  lab reproducib i l  j t y  o f  t:he 
t e s t  method has  been thorcugh1.y examined. The only  o t h e r  tunnel  fu rnace  
i n  Canada (ULC] has outside-mounted obse rva t ion  windo:,:s. I t  does not  use  
b r i c k s  on t h e  f l o o r  i n  e i t h e r  S102  o r  S1112.2 t e s t s .  Sonic v a r i a b i 1 l . t ~  
between t h e  two tunne l s  i s  t o  be  expected ,  

Untrea ted  ("Regular") polys tyrene  beadbo'lrd i s  no longer  produced i.n 

Canada. \Vlietller any l a rge -  s c a l e  method of t e s t  f o r  I oose-f  i l l  n u t e r i a l  
produced from SE ( s e l f - e x t i n g u i s h i n g )  grades i s  r e a l i . s t i c  o r  u se fu l  i s  
deba tab le .  'The capabi l  jl. t i e s  o f  t h e  t e s - t  on t h e  f l o o r  (descri .bed 
previous ly)  sllould no t  b e  extended i n  arl c f f o r t  t o  examine t h e  influence 
of p a r t i c l e  s i.ze ( f i n e n e s s  of  g r i n d ) ,  - f i r e . - - r e t a rdan t  l e v e l  01- d e n s i t y  o f  
packing on t h e  nominal F.SC o f  m a t e r i a l  frorn d i f f e ren t .  s o u r c c s .  Certai .nly 

t h e  t e s t i n g  o f  very f i n e  m a t e r i a l ,  such a s  "H" i n  tile r e s u l t s  a l r cady  

quoted,  may r e q u i r e  t h e  u s c  o f  f ence  n c t t i n g  o r  an even f i n e r  screen  on 

top t o  r e s t r a i n  thc: mater ia  i on t h e  f i r s t  t r a y  i n  t h e  tun]-)el . 

I f  t h e  purposc o f  any t .cst i s  ri~ercly t o  con£ .irrn tllc adequ;-rcy o f  the  
l e v e l  of  halogznat.cd r e t a l -dan t s  presc?nt; then  t h e  1,I) I (1  imi t i n g  oxygcn 
index) metllod, as  prcsc r jbed  -i.i, itS'I'S7 112S6:i-'70(5) i s  a nucll c?iea.pcr. :ind 

nore co!lvenient t o o l  t11an ?-.he tunnel ir'urnnzra t e s  t . 
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FLMIE SPREAD CLASSTF1C:ATTOYS 07 1.00SE- FILL INSULATIOY 

Flame-Spread 
-- -- 

Mix S102 .2  
C o n d i t i o n e d  S102 

I (corrected) I hlethod I Method 

- 

39 

145  
'7 6 "14 f t ,  2 . 6 3  m j n ,  

FSC' 1.50 

181 
1 1 7  

6 9  B r i c k s  r a i s e d  
146 

9 2  
2  8 
36 *7 f t ,  1 . 6 0  min, 

PSC' 1 2 3  

5 3 

6 6 B r i c k s  r n i  sed 
1 0 3  

205 
7 76 

257 
162  B r i c k s  r a  i scd 
2  35 
193  B r i c k s  rcrrloved 

Raw c o n t r o l  

2 8 . 2  d j f t )  
*I:SC ' ( r a t e  methocl) = 

t (rn1.n) 



APPENDIX A 

EXCERPT FROM AST.1 E84-70 

"Standard Method of T e s t  f o r  S u r f a c e  Burning 

C h a r a c t e r i s t i c s  o f  Rui l  d ing  bia t e r i a l s "  

6 .  C l a s s i f i c a t i o n  

6.1  The f lame sp read  c l a s s i f i c a t i o n  (FSC) s h a l l  b e  determined a s  
f o l l o \ < s :  

6 . 1 . 1  For  m a t e r i a l s  on which t h e  f lame sp reads  19 1 /2  f t  (5 .94 m) ; 

6.1.1.1.  I n  5 1 /2  min o r  l e s s ,  the  c l a s s i f i c a t i o n  s h a l l  b e  100 
t inies  5 1 /2  min d i v i d e d  b y  t h e  t ime i n  ziin ( t )  i n  which t h e  f lame s p r e a d s  
19 1 / 2  f t  (5.94 m) , (FSC = SSO/t); 

6 . 1 .1 .2  In  more than  5 1 / 2  mil l  b u t  no t  more t han  10 ntin, t h e  
c l a s s i f i c a t i o n  s h a l l  b e  100 t imes 5 l / ?  min d iv ided  b y  t h e  time i n  min ( t )  
t h a t  t h e  f lame sp reads  19 1/2 f t  (5.9.1 m ) ,  p l u s  1 / 2  t h e  d i f f e r e n c e  of 100 
minus t h i s  r e s u l t ,  (FSC = 50 4 2 7 5 / t ) ;  

6 .1 .2  For n l a t e r i a l s  on which t h e  flame s p r e a d s  l e s s  t h a n  19 1 / 2  f t  
(5 .94 m), and then c e a s e s  t o  con t inue  or- r e c e d e s  i n  a  10 Inin t e s t  p e r i o d ;  

6 . 1 . 2 . 1  Ifhen t h e  extreme f lame sp read  d i s t a n c e  (d)  i s  more than 
13 1 / 2  f t  (4 .11  m)  and l e s s  t h a n  19 1 / 7  f t  (5 .94  m ) ,  t h e  c l a s s i f i c a t i o n  
s h a l l  b e  100 t imes 5 1 / 2  m i n  t i r r~es  t h e  d i s t a n c e  (d) d i v i d c d  b y  19 1 / 2  f t  
(5 .94  m) t imes  10 min, p l u s  1 / 2  t h e  d i f f e r e n c e  of  100 ~riinus t h j s  r e s u l t . ,  
(FSC = 50 + 1.41d)  (FSC (me t r i c )  = 50 + 4 .62d ) ;  

6 . 1 . 2 . 2  When t h e  extreme flame spread  d i s t a n c e  (d)  i s  1 3  1/2 f t  
( 4 .11  m) O T  l e s s ,  t h e  c l a s s i f i c a t i o n  s h a l l  b e  100 tinies t h e  d i s t a n c e  (d )  
d iv ided  by 19 1 /2  f t  (5 .94 ~ n ) ,  (FSC = 5.1 28~1) (FSC ( m e t r i c )  = 16  . S 4 d ) .  



APPENDIX B 

"Standarc1 Tes t  I\lethod f o r  Sur face  Burnin2 

C h a r a c t e r i s t i c s  of Bui l d l i l g  Fla t e r i n l s l '  

' I .  L The flame spread c l a s s i f  i c a t i  ori [FSC) s h a l l  be  deteriilined a s  
fo l lows:  

7 ,. 1 . I  ' f ie  t o t a l  a r e a  CAT) under t h e  f larne spread t ime--di .s tance 
curve  shali be  determined b y  ignoring any flarne f r o n t  secess.ion. For 
e.xample, i n  F ig .  8 t h e  tl.ame spreads  10 f t  ( 3 . 05  m]  i n  ? .1/2 min and  then 
r ecedes .  The a rea  i s  c a l c u l a t e d  as  i f  t h c  f lame had s p r e a d  t o  1 0  f t  i n  
2 1 /2  inin and then  renlsined a t  10 f t  f o r  t h e  remainder of  the  t e s t  oi- 
u n t i l  t h e  flame f r o n t  again passed 10 f t ;  This  j.s bhoivn : iY :he dasl icd 

l i n e  i n  F ig .  8 .  'I'tle a.rea (AT) used Co-;. c ? ! c ~ ~ l a t i n g  t h c  flarne sprcacl 
c l a s s i f  i c a t i o l ~  i s  t h e  sum of areas  A ]  2nd :i2 i n  F i  g o  8 .  

7.1 - 2  If  t h i s  t o t 3 1  area (AT) IS 1f.s th?n  c r  c ~ i v  1 t o  97 .5  m i n - f t ,  
t h e  flarne sp rcad  c i a ; s l f i c a t i o n  sha l l  he  (1,564 ti1:les 1 hr t o t a l  are;! 
(FSC = 0.5b4 AT) . 

7.1 .3  I f  tile t o t a l  a r ea  (AT) i s  g r e a t e r  than 9'7.1; l i i l . n < . f t ,  t he  fl .al;~c 
spread  c l a s s i f i c . a t io i l  sha l l  b e  5363, div ided  by  t.he d i f f e r c n c e  of 195 

minus the  t o t a l  a r e a  ! A T )  I1:SC = 5363 /  f195-.1T]). 


