
F.R. Note No. 305
Research Programrne
Objective B/2

__ '.C JH lIND FIPJ!] OFFICES I COMMITTEE
JOmT FIRE RES:GARCH ORGllNIZATION

This report has not boen published and should
be oonsidered as oonfidlmtial advanoe jnfolmation.
No reference should be made to it in any publication
without the written consent of the Director, Fire
Research Station, Borehc'lm Wood, Herts. (Telephone:
:SLStreo 1341 and 1797).

--------------

THE INFLUENCE OF EXTERNAL j,IR IvlOV"EMENTS ON THE IGNITION
OF MAT.CRILLS BY RWIATION

by

D. L. Simms

The m~~mum intensity of radiation at IVhich materials
ignite is affected by the draught conditicns. Experiments
are desoribed whioh show that these effects explain certain
discrepancies betweon the results obtained with different
apparatus. It is also shm'm that if ignition occurs in the
absence cf external draught, the imposition of one does not,
in the range of these experiments, affect the 19nition time.

Ivlal. 1957.
B/2/l.

Fire Research Station,
Boreham Wood.,
Herts.

© BRE Trust (UK) Permission is granted for personal noncommercial research use. Citation of the work is allowed and encouraged.



T:fIE INFLUENCE OF EXTJBRNAL j\.IR MOVEMENTS ON THE IGNITION
OF MATERIALS BY RLDIATION

by

D. L. Simms

Bxper~ncnts described elsswhere (1, 2) have sh~rrn that the ~~m
intensity of radiation at which spontaneous ignition of a material occurs
nuy vary for the types of sources described in Table 1. The discrepancy
is noticed even if the specimens have been blackened to remove effects
due to variations in absorptivity (3) of the sUl~aces for radiations
characteristic of different teDlperatures.

Chamc teris tiSiLof redia tion s ourc0i!....~

r------ ----------r---I--~--~::~~te --

Uniform minimum intensity
SOl1rce Approxinute irradiated External of ignition of

I
temperature area - draught fibre insulation

OK cm-2 board
i cal cm-2 1'1-1 (v/cm-2)

I
(6.7)IGas-fir~d(rjdiant 1,000 60 Spent 1.6

pane.:. "" gases
from
panel

._._---"
Tungsten filament 1amp(5) 2,800 0.5 None 2.5 (10)
- ollipsoidal mirror -------f-.----

Carbon arc (6 ) 4,000 2 Draught 1.7 (7.1)- ellipsoidal mirror inducc(1
by arc
flame

The two sources with Lorr manarmim intens.ities for spontaneous
ignition both have external draughts.

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

2. Experimental arrangement and erooedure

Tho apparatus used is shov1n in Fig. 1 and Plate 1. The specimen '~D

placed on the central axis of the panel where specimens are normally
placed for exposure except that the specimen was perpendioular, not
parallel, to the panel. The SpeCllQen was then subjected to the draught
from the panel while exposed to radiation from the tungs ten lamp. The
draught from the p~nel v~s practically the same as for exposure at the
minimum intensity for ignition on the panel alone.·

---".~._-_.,_.__._-----_._--------
The velocity of' the draught was measured by a radiation compens a ted
anemometer \ 8) and was found to be about 24 cm/s.



The experWl0nts of exposing speollDcns to radiation from the lamp
were in hio sets; in the first, the panel vms not operating so thore
,:las n? dr~ught, while in tho second, the radiant panel was operating and
ampos ang ~ts draught on the specimens. These were exposed to radiation
of different intensities and the times taken to ignite were noted.
The resul ts of the experiments are shewn in Fig. 2; each point being
tho mean of six readings. The ;r::i.nimum intensities for ignition in
each set of experiments are giv0;1. in Table 2.

TG-blo 2--_.-

~----,--_..- ._---
I System Oak Cedar I Pibre insulation board

lamp wi thou t 2.8 (11.6) 2.8 (11.6 ) 2.2 (9.3 )
draught

-
Lamp and 1.8 ( 7,6 ) 2.3 ( 9.5) 1.6 (6.7)
draught from
panel.

3. Discussion §Pd oonclusions

The absenoe or presence of external air movements of velocity
order 24 cm/s does not affect the time tclcen to ignite at those
ktensities at whioh ignition norrm.Ll.y occurs. The minimum intensity
at which ignition occurs is, however, reduced by such a draught.

In partioular, the presen t cxper-iments appeaitto; show
the minirw.1.lll!•.iJ.,t.ens ity at which ign:i.tiOilcGccurs_on· the lamp
is lowered by the air movement from try radiant panel to a
is characteristic of the panel alone\.2 J.

tP.At
svstom,···
level whioh

This effeot of an external draught must be considered when
assessing the danger of ignition by radiation.

In view of the present results and those reP9rted earlier on
the origin of ignition in the stream of volatiles\6), further
consideration is being given to the role of mixing ~l ignition (7).
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PLATE. I. GENERAL ARRANGEMENT OF APPARATUS
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THE SPECIMEN IS 5;,lbJECTFD TO RADifoTION eN

FkCfv1 TH E I=IC\NEL CAN DE SUPFP\IM POSED

FFOM THE LAMP. THE DP"c"UGHT
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