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be center of the figure show situations in

: ous heating fires involve commercial clothes
ity laundry, painting operations; and piles of veg-
matetials such as cotton bales or haystacks. Wood: like
i material s subject to self-heating when exposed
ted températures that are below its netmal ignition tem-
50°C). The scientific community has not
sensus:on the self-ignition of woed. Charcoal bri-
eensuspected of sel{-heating to ignition: however,
ting has shown that the common size of briguetzes
reached sufficient temperatures to self-ignite.
lements may Spontaneously ignite when exposed
¢ phiosphorus, sodium, potassium, and some finely
etals such as zirconium may react tn this manner. Such
ire kiown as pyrophoric materials.

rFires _ :
erial that is not combustible but can increase the rate of
tion or-produce spontaneous combustion when com-
with other substances is considered to. be an oxidizing
ommonly found oxidizers include chlorine tablets for
ming pools and certain fertilizers thar may begin to self-hea
vhen tombined with organic materials such as hydraulic fluids.

fransition to Flaming Combustion _
n sufficient heat and vapors are created, smoldering mate-
1y produce flaming combustion when a piloted ignition
s introduced. The amount of time required for this tran-
s difficult to predict and depends on numerous factors.
hen the ignition source for flaming combistion is a smoL.
material such as a cigarette, a long period of time-may
efore the first flames are observed. This smoldering heat -
vbegin heating the fuel and accelerating the initiation of
 combustion. In other words, a “slow smoldering fire”
rn quite rapidly once the transition oceurs, Therefore, it
ot valid to eliminate a smoldering ignition source because a

perceived to burn rapidly after its discovery,

Flaming Ignition of SolidFuets AR
ing cCombustion of a solid fuel iterti, hi

s be
> the'fuel to genétate flammable vapors through ithei
rsis oF vaportization. These vapors are then i gnited by a
tition source such as an arc, spark, or flame once their -
mperature is reached. . o
gnition temperature is an engineering approxi-m:a_t_@on, :
éral, the temperature of ignition of solids ranges from
342°F (270°C to 466°C). lgnition temperatures for
rded plastic range from 318°F 10 680°F 270°C 1o
ased prodacrs range from 626°F to 707°F

 unlike stnoldering fires Gkich regjuive only a

X G oximately 7 to 8 K'W/m?); piloted
tit heat flux nedr 10to 15 kW/m?
flaming combustion. Experiments to determine the -
depend on the duration of the testing. Piloted
hserved in some cases after about one hour

ion s not met and ignition does not occur.
uations in which an investigator is likely to

at varying rates. These rates of flame spread;

not only the individual fuel properties, but al;

and orientation of the fuel surfaces. On vertica

current {lame spread is upward, and counterflo
is downward.

On liquids, flame spread is dependent on thé
of the liquid in relation to its flash point. If the ligir
its flash poirit, flames spread across the surface thiro
flow. When the liqisid i$ above the flash point, flaiié sp
the result of the ignition of gases. :

For flames 10 move across the surface o’ 56l
mmaterial must be heated to produce fuel gases that ig
facilitate the flame spread similar to thar of the ignition’
Rates of [lame spread depend on both concurrent and cor
flow flame spread as well as the particular properties of
(thickness, thermal inertia). The coun

thick fuels, the counterfiow flaré spread norp] 35 dloy
on a wall or horizontal on an upward-facing h
face. Concurrent flame spread on thin fuels ogeuss

thick fuels, the concurrent flame spread is normally fo

flame spread on walls and e inderside of combli'stiblé

Role of Melting and Dripping in
Flame Spread '
- Flanie spread may also be'the résult. of melting
matetials from a fuel package. When a matetial 1
with gravity, usually collecting on a horizontal si
the object. This flow can allow the flames to sprea
the burning fuel, igniting other portions of the bu
spread to other fuel packages not currently on fire, T
the ability of the flame front'to spread across the
fuel package. Fire spread may also be accelerated
fuels begin to melt and pool. For example, wh
bum, such asa cushion on.a recliner; pools
are created on the floot unidetrieat the reclin
rate ol [lame spread. -

% Role of External Heating on Flam
The rate of flame spread of a;given fuel packa
accelerated when radiant heat produced by
as well as radfant heat from the upper gas
ment fire impact the given fuel packag

laye




