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ABSTRACT 

L;~rgc-scul' fire tests are son~ctimes ntxccssary to assess the validity of firc safety proposals 
t1i;lt \oor~ld restrict the use of wood prodtrcts in btlildings. Sinunlated d\t~elling b~nrns in 1967 
and mobile home burtls in 1976 were sponsored by the Hardwood Plywood Manufactrirers 
Association. In  both series of burns, the perfor~nance of Class A and Class C flamespread 
\r~all interior finish was c o t ~ i ~ n r e d .  Early liniiting occupant egress conditions appeared to 
hc primarily influenced by the combt~stible contents typical of and contained within the 
test strtictt~res. 

Ke!ltuortls: Ply\vood wall panels, decorative plywood, gypsnnl wall board, wood crib tests, 
tc31nl~crature, smokc, carbon monoxide, carbon dioxide, oxygen depletion, furnishings, fuel 
load. 

Fil c is a compleu pllcnomcnon. Perhaps 
sometime in the future, appropriate fire 
prediction ecluations will be developed; 
relationships between small-scale tests, 
~nocl(>ling and full-scale fires may be iden- 
tified; and computer simulations of pro- 
jected fire scenarios might be analyzed so 
that the growth and result of fires can be 
better mnderstood. 

It appears that for the next few years we 
will have an exteilsion of what has taken 
placc. in thc imniediate past; various labora- 
tory or simulation tests will be used to 
oval t ta tc  and compare the performance of 
oiaterials relative to onc or more fire prop- 
erties. The information derived will be used 
a s  tlle l~asis of controlling what materials 
may or niay not be used in various types or 
areas of buildings. 

FIamespread of protiucts and fire en- 
durance of assemblies arc3 among traditional 
fire properties referenced i11 building codes. 
T1iel.e has been rccent interest in mcthods 
for assessing other fire properties including 
rate of heat release, the formation of toxic 

' l'restsntcd at the, Socicty of Wood Science and 
'l'c~chnoloyY Sy~npi)si~lni, Trends in Fire Protection, 
Session 11-Technology and Research, Madison, 
M71, 90 April 1977. 

and noxious combustion gases, ancl ease of 
ignition. Corner configuration tests and ex- 
perimental room hums have been used to 
gain knowledge of fire per forn~anc~ of dif- 
ferent materials, products, and assemblies. 

I t  is left to the regulator, the code official, 
and the inspector to sort through informa- 
tion provided by these available tools of the 
inexact science of fire property perfor- 
mance in setting appropriate requiremcnts 
for materials and products. 

The often-asked question of what a 
small-scale or laboratory test means rela- 
tive to a real fire has become rhetorical. 
Most now realize that the results of an 
actual fire cannot be projected by a single 
fire property test. The quest for the ulti- 
mate small-scale fire test to govern the use 
of matei-ials and products in buildings is 
much like flailing at windmills, which 
l~rings us full circle to the original hypothe- 
sis that structural fires are complex. This 
exercise in circumlocution call help to ex- 
plain the necessity for conducting full-scale 
fire tests. 

a ion- With the maze of fire property rcl t ' 
sh ipsas  a background, frequently in the 
emotional atmospherc that iinevitably fol- 
lows a fire disaster, sometimes a proposal 
is made that some material or product be 
more rigidly controllecl. On two occasions 
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SWRl FLOOR PLAN OF FURNITURE PLACEMENT 

8- DOUBLE BED C- CHAIR,WOOD OR UPHOLSTERED 

K -BOOK CASE D- DRESSER OR CHEST 

T - TABLE M-MMAZINE RACK 

S - COUCH X- IGNITION CRl B 

I .  1 Floor plan of fllrnitnre p l ae f~~nmt  in the SwRI 1,urns. The living roo111 floor was covered with 
a njlon carpet, the dining room with vinyl asbestos tile, and the bedroom with laminated block flooring 
sclrlares. Two small arca rugs wrrc placed in the bedroom. 

thc Hardwood Plywood Manufacturers As- 
sociation (IIPMA) has found it necessary 
to sponsor full-scale burns in multi-room 
structures to assess the validity of restrictive 
flamespread proposals. 

FIHE TESTS 

So~ctl~rcest Resenrch Zrutitute Burns 

1)uring the late 1960's, a requirement was 
proposed as a result of a number of fires 
in San Francisco that all interior wood 
paneling Yi inch or lcss in thickness be 
1,acked by a noncombustible material. As a 
~.esl)o~ise to this proposal, the Hardwood 
Plywood hilall~ifacturers Association spoil- 
sorchcl three tests conducted by Pryor ( 1968) 
of Southwest Research Institute. A build- 

ing room, and bedroom. Identical furnish- 
ings were placed in the building for each 
of three burnouts, as illustrated in Fig. 1. 
The structure was rebuilt after each burn. 
The design variable was interior wall finish 
with flamespread determined by the Stein- 
er tunnel using ASTM E-84 ( ASTM 1976) : 

Test 1, gypsum wallboard, W-inch thick 
-flamespread of 15 ( Class A) .  

Test 2, cherry plywood, '/&-inch thick- 
flamespread of 148 ( Class C )-applied 
over %-inch gypsum wallboard (Class 
A).  
Test 3, cherry plywood %-inch thick- 
flamespread of 148 (Class C)-applied 
dircctly to studs. 

ing approximately 13 ft wide by 44 ft long Each room in the structure was about 12 
was constructed within which the tests x 14 ft. Therc was an open archway, ap- 
wele conducted. The structure contained proxinlately 6 ft wide, between the living 
three rooms sin~ulating a living room, din- room and the dining room. Between the 
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SWRl INSTRUMENTATION LAYOUT 

-GAS PROBE AT ONE OR MORE ELEVATION 

x -THERMOCOUPLE AT ONE OR MORE ELEVATION 

Frc:. 2. Location of thcr~nocouplcs ancl gas prohes in the S\\,RI burn structure. 

dining room and bedroom, thcre was a 
closed wootl hollowcore flusli door. Fur- 
nishings were selected by Southwest Rc- 
searcl~ Institute to 1x2 typical of the Soutll- 
west region. 

Tho fire was i11itiatc.d in the corner of the 
li\!ing roo111 11y a 9:%-11) crib placed equal 
distance from the wall surface and an u p  
bolstered chair. Temperature and carbon 
mol~oxicle ( CO ) , carllon dioxide ( CO- ) , 
turd oxygen (0-) levels were mcasnred at 
various elevations and locations in the liv- 
ing room, dining room, and the bedroom, 
as shown on Fig. 2. Life safety or occupmit 
egrcss was the primary factor investigated. 

Results of thew tcsts were that limiting 
life conditions occurred rapidly in all three 
tclsts i l l  the living room ancl dining room at 
allout 6 to 8 min. Teml~erature was found 

wood over g y l ~ ~ i m  11oard and plywood all- 
plied directly to sti~ds, limiting condition? 
were reached in the bedroom in about 26 to 
28 inin. 'The closed hollo\vcore bedroom 
door kept hot g~lses from entering the bed- 
room from the primary fire area of the liv- 
ing and dining rooms. This closed door 
~vould have kept the bedroom occup:unt 
safe from fire, in all three 11urns for a rela- 
tively long period ot time. 

Two of thc conclusions stated by Sonth- 
\vest Research Institute were: 

In terlnr of the relative times to reach 
limiting temperature conditions in the 
living room and dining room areas of 
each test, thcre did not appear to be any 
significant difference as indicated by the 
conditions at the 5-ft level. 

to 1)c the critical factor: the temperature The major combustible sources contribut- 
level citcld by Southwest Research Institute ing to the early limiting conditions in the 
\\/as 300 F. living rooin and dining room areas ap- 

I11 the bedroo111, liiniting coliditions were pear to be the contents as evidenced by 
never reached in the structure that had the lack of ally significant change (noted 
gyps11111 walls. This test was terminated in conclusioil above) when the different 
aftcr 60 ~nin.  111 the l)nrns that had ply- interior finish assemblies were used. 
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'l 'hel.~ 1. Conlpuri.uon of test .strzcctures U I I ~  test cont/itions. 

.. . . . ~  --.--- ~ r. - - - - - --- . -- - 
Southwest  Research I n s t i t u t e  U n d e r w r i t e r s  L a b o r a t o r i e s  

~ .............................................................. 

S t r u c t u r e  Dimensions 1 2 ' 9 "  x  4 4 ' 8 "  13 '9 "  x  66 '9 "  

Approx. Volume 
L i v i n g  Area 

Approx. Vol ume 
P r i ~ n a r y  F i r e  Area 

C e i l i n g  F i n i s h  '$~?!!!-!%l!lb03 rd C-elj-ulose f i b e r b o a r d  
15 FS 75 f S  

Fue l  Load 
O v e r a l l  

F u e l  Load 
Pr imary  F i r e  Area 

Closed -- 
No windows 

V e n t i l a t i o n  Semi-c losed 
2  d i n i n g  room 

windows open 3" open 

No i n t e r n a l  
fans  on 

1 bedroom 
window open 6 "  

l q n i  t i o n  C r i b  
D e s c r i p t i o n  

I g n i t i o n  C r i b  Weight  

l g n i  t i o n  C r i b  P o s i t i o n  

52 p ieces  D o u g l a s - f i r  
3/4"  x  3/4" x  18" 

50 p ieces  Doug las -T i r  
3/4"  x  3/4" x  6.7 

9.75 I b s  

Equ id i  s tance  
f rom c h a i r  and 
wal 1  - 3" t o  4" 

f rom each 

1 "  and par; l le l  t o  
c h a i r ;  1  f rom 
w a l l  one p o i n t  

l g n i  t o r  3 oz methyl  
a l c o h o l  i n  pan 

0.19 oz e t h y l  
a l c o h o l  i n  pan 

Room o f  F i r e  O r i g i n  L i v i n g  room 
c o r n e r  

L i v i n g  room 
c o r n e r  

t~umbe_r_of E d r O O m S  --. . - -- . - - - - . . .- 

Does n o t  i n c l u d e  k i t c h e n  c a b i n e t s  

tc,rmine the appropriate crib size to be used trash container filled with various items of 
trash and paper. The crib in each full-scale 
fire test was nlaced between the wall sur- 

as an ignitioil source. Criteria used in 
selecting the crib included that it be suf- 
ficiently large that both the \v:~ll and the 
upholstered chair would have an oppor- 
tunity to ignite, and be sufficielltly large 
that the fire in its initial stage would be 
similar in both mobile homes. The crib 
would have to be sufficiently small so it 

face and a chair in one comer of the living .* 

room as shown in Fig. 3. 
Certain factors that might affect occu- 

pant egress were studied. Temperature 
measurements, carbon monoxide ( CO) , 
carbon dioxide (CO-), oxygen (0-) and 
smoke levels were colitinuouslv monitored would not represent a significant factor in 

producing limiting conditioiis or to be a sig- 
nificant factor in the fucl load. The crib 
was used primarily as an ignitor. After a 
11um1,er of tests had been conducted 011 four 
different crib sizes, a sizt. of 3.3 lb (1,500 
g )  was found to be appropriate. A crib of 
this size might simulate something like a 

in the bedroom and at various other loca- 
tions in the mobile home, including the 
corridor and kitchen-living area, as shown 
in Fig. 4 . 

The mobile home had two bedrooms. 
The door to the master bedroom, which was 
located at the opposite end of the mobile 
home from thc living room, was wired open sn~all ~llagazinc. rack or a medium to large 
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TEST FACILITY 

Southwest Research I n s t i t u t e  U n d e r w r i t e r ' s  L a b o r a t o r i e s  

T e s t  number 1 2 3 1 2 

-- - - - - - C(A)-A C-A A-B C-B Flamespread L~sLYJ~A- _. ----_-____. . _ _-. . - - 

Condi ti ons 
Temperature 64°F 72°F 72°F 57°F 68°F 
R e l a t i v e  Hu~ni d i  t y  87% 98% 42% 55% 37% 
Wind Speed 7mp h 8mp h 8mp 11 10 t o  12 5 t o  11 

Approx. t ime  t o  212'F 
5 f e e t  e l e v a t i o n  

L i  v i  ng room 6:08 3:56 5:00 6:12 5:15 
Ad jacent  room 6:39 4:29 5:21 7:47 6:03 

3 f e e t  e l e v a t i o n  
Bedroom-open door 8:43 6:56 
Bedroom-closed door NR 26.56 26.10 NR N R 

Approx. t ime t o  300°F 
5 f e e t  e l e v a t i o n  

L i v i n g  room 
Ad jacen t  room 

3 f e e t  e l e v a t i o n  
Bedroom-open door NR 14:20 
Bedroom-closed door NR 28:36 27:32 NR NR 

Maximum temperature  a t  
5 f e e t  e l e v a t i o n  

L i v i  ng room 1240°F 1990°F 1910°F 1420°F 151 0°F 
Ad jacen t  room 600°F 1990°F 1850°F 99OoF 1060°F 

3 f e e t  e l e v a t i o n  
Bedroom-open door 285°F 320°F 
Bedroom-closed door 85"F(A) 60O0F 1 210°F 90°F 70°F(A) 

D u r a t i o n  o f  t e s t  60 30 30 45 15 
(m inu tes )  - - - - - - ---- - - - . --- - - - - . . - --- -. - - - - - - - - - - - - - - - -- - -- - - - - -- -- - - 

- No smal l  bedroom 
NR Not  reached 

( A )  No r i s e  i n  i n s i d e  temperature  

dnring each test. The second l~edroom was 
off the corridor and the door to this bed- 
room reinailled closed dr~r i~ lg  each test. 

The mobile homes were co~lstructed with 
1)uilding products norinally used by the 
manufacturer. Lauan hardwood plywood, 
'11-inch thick, with a flame spread of 190 
was 11sed as the primary wall finish and 
inch cellulose fiberboard with a flame- 
spread of 75 was used as a ceiling finish 
in one home. The second ho111e was iden- 
tical to the first except that %o-inch gyp- 
slml 1)oard wall panels with a flame spread 
of 20 represented the primary wall finish. 
The ~nol~ile  homes \,ore the seal of an in- 

spection agency indicating that each met 
federal standards. 

High temperatures were reached in both 
mobile hoincs quite rapidly. In the living 
rooin and kitchen, 100 C occurred in the 
plywood hoine in about 5 min, and in the 
gylxurn board home at about 6% min. I11 
the bedroom, this temperature in the ply- 
wood home occurred at about 8% min and 
in the gypsum home at about 8% min. 

Both homes contained labeled smoke de- 
tectors meeting applicable standards which 
were located as required by the federal 
standards. The alarnl of the smoke detector 
in the plywood home sounded contilluously 
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National Bureau of Stclntlartls Tests Safety Standards (effective 15 June 1976). 
It was determined that thc size of the unit 

Budnick (1976) of the National Bureau il-~ust be representative of typical single- 
of Staudarcls conducted a series of nine cor- wide mobile homes; thus, a 14-ft-\vide by 
ridor tests as descril~ed in an Interim Re- 67-ft-long llnit W;IS selected. 
11ort. NHSIR 76-1021. Each test was of a 
L ,  

different combination of wall and ceiling 
matcrials as applied in a nrobile home cor- 
ridor. Illcluded were ?::-.-inch lauan wall 
paneling (flamespread 194) and I%-inch 
f'il)c>rl)oard ceiling (flainesprcad 122) in one 
test, and gyl~fiun \valllx)ard (flamespread 
24) and ~i~inernl  fiberboard ceiling (flame- 
sprc,ad 19) in another. In addition to the 
Class C-Class C (\vall-ceiling) test and the 
Clnss A-Class A test, seven other burns hav- 
ing various Class A ( 0 - 2 5 ) ,  Class H (26- 
7$) and (:lass C (76-200) wall and ceiling 
finis11 comI~inations mere also conducted. 
Tlre experimental design of this NUS 
stntly was such that the fire sprcad was re- 
stricted to the corridor area. A 14-1b wood 
crill a ~ ~ d  the inaterials 11st.d for wall and 
ceiling represented the pri~~iary fuel load in 
this series of tests. 

As a result of this stlirly, one stated con- 
clnsion \\us, "Based on these tcsts the use 
of (:lass A wall and ceiling materials in the 
corridor could significantly increase the 
fire safety for occupants and reduce the 
prol~erty losses froin fires. For a fire start- 
i ~ ~ g  i i r  the living rooin, this could represent 
the difference l~etween the fire burning 
into the 1)edroom or not." Although this 
caille from an interim report, preliminary to 
;I final report on 1nol)ile home fire safety, 
sonie interests seized this conclusion as a 
I~asis for proposing changes in flainespread 
recl~~irenleilts in the Federal 54obile Home 
Construction and Safety Standards (HUD 
1975). 

It is estimated that liarclv~ood plywood 
reprewnts80 to 90% of wall finish in inobile 
11o111e.s. Thus, it l~ecnn~c, apparent that an 
cxpc~i~ilcnt should be sponsored by the 
liartl\voocl plywood industry to evaluate 
coinparative fire perfornlance of Class A 
and Class C wall finish as it related to oc- 
c11p;mt egress in typically f~lrinishcd nlobile 
homrs. It  was decided that two n~o\)ile 
homcs \vould be constructed, both meeting 
the Federal htobile Homc Construction and 

ITnclerzcriters' Lahorutorie,~ Inc. 11urn.s 

Two 1)urns were conducted by Under- 
writers' Laboratories on September 21 and 
22, 1976. A Fact-Finding Report on Com- 
partitive Fire Testing of T w o  Mobile Home 
[inits wit!] Representative Interior Finish 
Muteriuls ant1 Furnishings was prepared for 
the Elardwood Plywood ?Ilanufacturer\ As- 
sociation by Underwriters' Laboratories 
( 1977). 

The sponsoring organization, HPMA, 
decided on the following various design 
details. I t  was felt that the mobile homes 
should be evaluated as an entire system; 
that is, as they might be bought and lived in 
1)y occupants. The mobile homes contained 
the most common furnishing package pro- 
vided by the manldacturer, plus a few ad- 
ditional items to reflect a more lived-in con- 
dition. Mobile honles are normally sold 
tun~ished containi~lg carpets, drapes and 
itcnis ot furniture in the living room, dining 
room, and bedrooms. The placeinent of 
furnitnre in the nlobile homes is shown in 
Fig. 3. 

The living rooln had been previously 
\elected by HPMA as the room of fire origin 
becausc a National Fire Protection Asso- 
ciation study ( 1975) indicated the living 
room and kitchen to be fairly similar as lo- 
catioils in which fires are most likely to start 
in rnol~ile homes. The choice of the living 
roo111 by IIPllIA was made because various 
fire safety kitchen requirements had been 
incorporated in the federal n~obile home 
stalldarcls. These requirements included 50 
tlarllesprcad inaterial behind thc kitchen 
range and other protection to the kitchen 
cabinets al)o\ic the stove and in the vicinity 
surromnding the stove. It  was reasoned that 
when the eftcct of these measures is as- 
sessed by tire experience statistics, the in- 
cidence of kitchen fires wo~ild decrease 
relative to living room fires. 

Considerable work was conducted to de- 
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UL FUOR PLAN OF FURNITURE PLACEMENT 

B- DOUBLE BED C - CHAIR, WOOD OR UPHOLSTERED 

T - TABLE 0- DRESSER 

S - COUCH M- MAGAZINE RACK 

R -  BAR X- IGNITION CRIB 

F~c: .  3 .  Floor of furniture placement in the UL burns. Sculptl~red shag carpeting with pad was 
on the living room floor, and corridor floor and level loop shag carpeting with pad on the floor of the 
large 1)rdroo111. Vinyl roll goods wcre 11sed for floor coverings in the kitchcn, small l)edroo~~l,  and l~atl i-  
rootll. 

UL INSTRUMENTATION LAYOUT 

I -TEMP. 4-TEMP+CO+ %+ SMOKE 

2 -TEMF! +CO 5-TEMP + CO + 02+ SMOKE + C02 

3-TEMF!+CO+ O2 

I 4. 1,oc;ttion of t h~~r rnocon~ l r s ,  gas probes, and smoke mt.asuring devices in UL tests in mobile 
Irotrrc.\. 
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TEMPERATURES (GO~ABOVE FLOOR) 

Data- 6 Locations 

140C- 
LL 
* 1200- 
a: 

1000- 
k 

80C- 

TIME MIN. 

Plywood Home - 
Gypsum Home ---- 

FI~:. 5 .  Temperature profiles in the UL burns at  60 in above floor elevation. Each profile includes 
temperature meas~~rements taken at six locations within the nlobile horue. Temperature profiles do 
not stlow ~~~casuremen t s  in s~rlall bedroo111 within \vhich there was little or no teinperaturc rising dur- 
ing thr  tests. The slope of the temperature lines at  5 l i~in  (plywood home) and at 7 rilin (gypsunli 
Iro~rle) is re;isonal)ly similar to the slopc of temperature plottings occurring shortly thereafter at other 
1oc;itions within the mobile lronies. 

at 5 min and 20 sec and in the gypsum 
board home at 4 min and 15 sec. 

The tests were conducted with the homes 
in the winter (or  closed) condition: heat- 
ing units were off and the windows and out- 
side doors were shut. 

400- 

200- 

GENERAL DISCUSSION 

r A -c---c- ' 1 
- I I I I 

NI5S tests confined ignition and burning 
primarily to a 14-lb crib and to what other 
corn1)ustil)les there may have been in the 
corridor, although the NBS interim report 
indicates that tenability of test criteria was 
studied as it related to the event of a fire 
origiliating in the living room or kitchen 
area of a mobile home. Temperatures of 

0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 

100 C and greater were not reached in the 
bedroom when Class A walls and ceiling 
materials were used. 

In the HPMA-sponsored tests, the fire lo- 
cation was considered to be representative 
of certain actual fire experience situ a t' ions, 
and the mobile home was tested as a system 
including ordinary and typical furnishings 
as well as the structure. Temperature con- 
ditions of 100 C were reached in all roonls 
of each mobile home except in the small 
bedroom. The door from the corridor to 
this bedroon~ was closed during each test. 

Both the SwRI and the UL burns were 
conducted to assess the response to fire of 
Class A and Class C wall finishes in an en- 
vironment where furnishings and contents 
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I .  6. Sinoke density taken at two elevations (36 inches and 60 inches above floor) at  t\vo 
different locations during thc U L  burns. 

are l~o r lna l l~  present. The SwRI burns were 
cond~~ctcd ill a structure to sinlulate a living 
room, dining room, and bedroom in a dwell- 
ing. The U L  burns were conducted in two 
mobile honles built on a typical construc- 
tion line. In both test series, an ignition 
wood crib was placed equal distance from 
the wall and an upholstered chair. 

111 the study of these two serieq of tests, 
there are differences in the SwRI and the 
UL burns. Class A flame~pread ceiling ma- 
terial was used in the SwRI tests, while 
Class B was used in the mobile homes. 
Sonie ventilation was provided by opcn 
windows in the SwRI tests; a closed or 
"winter" co~ldition existed in the UL tests. 
Similarities of note include the approximate 
vohln~e of the primary fire area, fuel load 
in the primary fire area, and location of 

fire origin. Table 1 provides a cornl3arison 
of the two test strllctures. 

The atmospheric conditions at ~vhich the 
tests were conducted and various time- 
temperature observations in the five burns 
are outlined in Table 2. The temperature 
values are approximate as they have been 
taken from curves, or tables in which some 
interpolation was sometimes necessary. 
Time-temperature values were taken from 
the location within the room where the 
measured temperature occurred first. 

In conlparing the Table 2 temperature 
profiles of the SwRI burns with the UL 
burns, the rate of temperature buildup was 
slower in the SwRI burns. The time dif- 
ferential between the occurrence of 212 F 
and 300 F in the living room and in thc 
adjacent dining room was from 1:18 (Test 
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CO CONCENTRATION  AND  ABOVE FLOOR 

20- I 
I 
I 

1800- I 
I 
I 

1600- I 
I 
I 
I 

1400- Plywood Home - I I 
I 
I 1200- Gypsum Home ---- I 

z I 
I 

L 1000- I 

a. I 
I 

800 - I 
1 
I 
I 

600- I 
I 
I 

400- 
I 
I 
I 
I 

200- -0' 

0 1 2 3 4 5 6 7 8 9  
Data- 3 Locations TIME MIN. 

1 : .  7. CO concentration profiles taken at  three locations at 36-inch elevation except in rear corri- 
dor of plywood wall paneling home ( 60-inch elevation) during the UL burns. Profiles for CO do not 
sho\v concc.ntratio11 changes in th r  sniall bcdroom, \vhich ex11il)ited a different and displaced pattern rel- 
;~tiv(.  to the plywood and gypsum homes. 

1) t o  2:43 (Te\t 3 ) .  In  the UL, burns, the 
timcx differential between 212 F and 300 F 
in the living room and in the kitchen area 
was from 4 to 16 sec. 

Data from the two UL test burns are 
quite similar ill many respects. Low to 
moderate increases in temperature and 
conlbustion products took place early dur- 
ing each test. At 5 to 6 min in the plywood- 
wall-finish xilobile hoinc arid at about 7 to 
S nlin in the gypsum-wall-finish mobile 
liolrle, the nature of fire involvement 
clla~iged. The temperature ( Fig. 5) in both 
homes rose rapidly, and almost simulta- 
neo~~sly  heavy development of smoke (Fig. 
6)  occurred. Shortly thereafter, within 
about 1 min, CO concentration (Fig. 7)  in- 
creased and 0 2  conceiltration (Fig. 8)  de- 
creased quite rapidly. This suggests that in 

certain fires where no outside ventilation is 
provided a number of events can occur al- 
most at the same time, acting to prevent the 
escape of trapped occupants. 

SUMhIARY OBSERVATIONS 

1. Full-scale fire tests conducted under as 
realistic conditions as possible are some- 
times i~ecessary to assess the validity of 
fire safcty proposals. 

2. The results of various large-scale fire 
test experinlents should be considered by 
taking account of the experimental de- 
sign under which the tests are conducted. 

3. Early limiting egress conditions of vari- 
ous one-story residential structure and 
furnishing fires appear to be caused pri- 
marily by the building contents, based 
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Frc.. 8.  Or conccntration profiles taken at three locations at 60-inch elevation during the UL burns. 

o ~ r  similarities of fire test data and on the 
small time differential of 2 min anci less 
limiting egress conditions when Class A 
ailcl Class C flamespread interior wall 
finishes were evaluated in the two 
HPMA-sponsored test series. 

4. Closcd interior doors reduce the move- 
ment of heated gases and combustion 
products between rooms. IIollowcore 
wood doors may provide significant 
escape time whcn a fire originates in an- 
other room. 

5 .  Temperature appears to be the most im- 
portant limiting egress factor in the test 
series described. 

6. I'he U L  burns, co~lducted under closed 
ventilation co~lditions, exhibited ex- 
tremely rapid temperature change at 5 
and 7 mill with corresponding rapid 
changes in smoke development. Follow- 
ing shortly thereaftcr were sirnilar rapid 

increases in CO and decreases in O:! 
levels. 
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