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Summary

The minimum intensity of radiation at which matorials
ignite ig affected by the draught conditions. ITxperiments
are described which show that these effects explain certain
discrepancics between the results obtained with different
apparatus., It is also shown that if ignition occurs in the
absence of external draught, the imposition of one does nof,
in the range of these experiments, affect the ignition time.
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THE INFLUENCE OF EXTERNAL AIR MOVEMENTS ON THE IGNITION
OF MATERIALS BY RADIATION
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Y
Experiments described elsswhere <ls 2) heve shom that the minimum
infensity of raddation at which spontaneous ignition of a material occurs

may vary for the types of sources described in Table 1.

The distrepancy

is noticed even if the specimens have been blackoned %0 remove effecths

due %o variations in absorptivity (3

characteristic of different temperatures,

Table 1

of the surfaces for radiations

Characteristics of radiation sources in use

v s At e iy = B - At . e

Approximate
Uniform minimum intensity
Source Approximate|irradiated] External] of ignition of
temperature| area - | draught fibre insulation
ox om™ boar
cal om % g~% (xs/om2)
Gas~fired, radiant 1,000 80 Spent 1.6 (6.7)
pangl (%) gascs
from
panel
Tungsten £ilament lamp(5) 2,800 0.5 |Wone 2.5 (10)
- ollipsoidal mirvor
Carbon arc (6) 4,000 2 Draught | 1.7 (7.1)
~ ¢llipsoidal mirror induced
by arc
flame

The two sources with low minimum intensities for spontaneous
ignition both have external draughts.

The experiments described were designed to impose the draught from
the gas-fired panel on the specimens when these were subjected to
radiation from the tungsten lamp alone.

2‘

Experimental arrangement and procedure

The apparatﬁs uged is shown in Pig, 1 and Plate 1, The spceoimen was
placed on the central axis of the panel where specimens are normally
placed for exposure except that the specimen was perpendicular, not

parallel, to the panel,
from the panel while exposed to radiation from the tungsten lamp.

The specimen was then subJected to the draught

The

draught from the panel was practically the same as for exposure at the
minimum intensity for ignition on the panel alone.®

*®  The velocitng
wi

anemome tey

£ the draught was measured by a radiation compensated
and was found to be about 24 cm/s.




The experiments of exposing specimens to radiation from the Tamp
were in two sets; in the first, the pancl was not operating so there
was no draught, while in the second, the radiant panel was operating and
imposing its draught on the specimens., These were exposed 40 radiation
of different intensitles and the times taken %o ignite were noted,

The results of the experiments arc shown in Fig, 2; each point being
she mean of six readings. The minimum intensities for ignition in
each set of experiments ave given in Table 2.

Table

lt\.')

Mindmum intersities for ignition eal e s~y cmzj

System Oak Cedar Pibre insulation board
Iamp without 2.8 (11.6) | 2.8 (11.6) 2.2 (9.3)
draught
Loamp and 1.8 ( 7.6) | 2.5 ( 9.5) 1.6 (6.7)
draught from
panel,

3. Discussion and conclusions

The absence or presence of external air movements of velocity
order 24 om/s does not affect the time taken %o ignite at those
intensitiés at which ignition normally occurs, The minimum intensity
at which ignition occurs is, however, reduced by such a draught.

In partioular, the present experiments appeartbol show that
the mindmamedndefnsity at vhich lgnitddatoccurs-on the lamp sysbeim -
ig lowered by the alr movement from EZ% radiant panel to a level which
is characteristic of fthe panel alone 2),
Thig effect of an extemal draught must be considered when
asgessing the danger of ignition by radiation.

In view of the present results and those rep?x"ged earlier on
the origin of ignition in the stream of volatiles\®), further
consideration is being given to the role of mixing in ignition (7).
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PLATE. . GENERAL ARRANGEMENT OF APPARATUS

25 ETOTT/2 220 60 S[57CL

FR. 305,




“

R

=

Hes,

l

Radwant parel

Screan
o ,
A MSPecamen
Pe
4
*’/‘3‘1

Ei%%{:scid;ﬂ TOFPOF e

=
THE SPECIMEN IS SUBJICTFD 1O RADIATION

B CNLY FROM THE LAMP. THE
FROM THE FANEL CA

-
N BE SUPERIMPOSED

161 PLAN OF EXFERIMENTAL ARRAMGEMENT

DRAUGCHT



INTENSITY OF RADIATION — w/em®

FiG

te \\ ; Y ;
X o\& |
L4 f
i A Y j ]
C( \\ \\)i Dok
i \ \\ f - — - Cedar
\ &\O \\ = - - b by o
‘ e e DT mﬁu?uhﬂg board
L1 D N 2 |
i \\ _____ < N S s TC\% G armnp
N B e O N ;\\ T % Lng and drcu..u?ih#’
! s
‘.\%Z @\ \ ~ \E\X ~A--—-h!- Vikirf\rm’,m /.‘sl‘y/*’:‘.l"rﬁ ‘\j ‘M_uﬁji)
© 'Q"““"“"”“‘A ~X ~ _ . alene | |
J —_— © s Mymimurm %ni/er;s;‘.’y Wilh
-2 “ \\ N ™~ - — d"(;,;q%%’
’ X o = B
~
BWEXN
4 | !
G 4. 8 12 i6 20
TME TAKEN TO IGNITE -5
5.2 THE EFFECT OF AN EXTERNAL DRAUGHT ON THE MINIMUM

INTENSITY FOR

IGNITION





