=

E—npﬁ?d-sn@\i :,‘:‘,'.ﬁ‘.?r:g;u LR Yt ﬁ-'lv
ehs g BB E Bulad Liijﬁe.nahuiu Wi

THE LIBRARY l

FIRE RESEARCH 5I TATION |

BOREHAM WOOD |
HERTS,

‘ ~FH. Note No.zgq/lg{;—;

DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH AND FIRE OFFICES' COMMITTEE
JOINT FIRE RESEARCH ORGANIZATICN .

This report has not been published and
should be considered as confidential advance
information, No reference should be made to 1t
in any publication without the written consent
of the Director, Fire Research Station, Boreham
Wood) Herts. (Telephcme- EIStree 1341 and
1797) -

SUITABLE LIMITS TO THE RESPONSE OF HEAT-SENSITIVE FIRE DETECTORS TO
AVOID FAISE ALARMS

by
R, W, Pickard and D, Hirxd

SUMMARY

The setiing of heat-gensitive fire detectors
must be such that false alarms are not given under
normal amblent temperature conditiems, This report
discusses the relation between maxdimum tempemture
variations and detector setting,
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SUITABLE LIMITS TO THE RESPONSE OF HEAT-SENSITIVE FIRE DETECTORS TO
AVOID FALSE ALARMS

by
R.W, Pickerd and D, Hird

1, Introducticn

It has been shown(l) that the tinme for a heat-sensitive fire detector
to operate depends more an its "setting" than its sensitivity, The
"setting" for fixed tempera detectors is the nomihal operating temperature
and for rate-of-rise detectors(2) the minimum rate-of-rise of air temperature
for which compensated cperation occurs, The operating time under fire
cenditions mey thus be reduced by reducing the setiing, the permlssible lower
limits of which depend upon the maximum likely ambient temperatures and ambient
temperature variations,

Arbient conditions are likely to vary considersbly where industrial
processes involving the generation of heat are concerned, and it is important
that this should be teken into account when siting and setting fire detectors
if the best response is to be achieved with freedom from false alarms, Such
applications however, are likely to require higher settings then are
necessary in office or domestic accommodation where the highest temperatures
and ambient temperature variations are likely to be due to the introduction of
portable heating appliances., Tests have been made to determine suitable lower
limits for the "setting® of detectors, to take into account these conditicns,

2., Choice of heating appliance

The maximum temperature and temperature variations are likely to occur
directly sbove = heating applisnce, Since a detector head would not be mounted
near a fixed appliance it was decided to use the highest-rated portable
convector heater in commpon use, rated at 3 Kw, and to place this in a small
room such as would be used as a single office, asmall reception room or similar

OCCUpPAnCY .

3. meﬁ.mmtal

The experiments were carried out in a room 12 £t x 8 £ft. 6 in, x 8 £t 6 in,
(880 cu,ft) with a flat ceiling, A 40 S.W.G, chromel-slumel thermocouple was
mounted 2 in, below the centre of the ceiling and directly above the 3 Kw heater,
The door and window were closed, Variations in air temperature over a period
of 10 minutes were recorded automatically (Fig.l). During this time, the air
temperature rose from 66°F (19°C) to 1199F (48.5°C),

L. Discussion

To avold false alarms, a detector should not operate when exposed to the
time-temperature curve shown in Fig,l, since theae canditions are possible
without a fire, The cperating times of detectors have been been determined at
a nunmber of conastant rates of rise of tempersture, and so that Fig,l can be
related to those results the average rates of rise of air temperature for
various periods of heating have been calculated from Fig,l and are shown in
Fig.,2, Thus if a detector takes longer to operate at a given rate-of-rise of
temperature than shown by Fig,2 it is umlikely to give false alarmms in normal
occupancies, Although these rates-of-rise of air temperature are likely to
occur at a detector during the development of a fire, they will be sustained
for longer times than if they were due to a heating applience, These
comditions therefore impose a limit on the "setting" of detectors and it is
necessary to examine how the performance of detectors might be expécted to
compare with the suggested limiting conditions.



5¢ PFixed-temperature detectors

Temperatures of 4L6°C (3) ang 50% (&) have been suggested as
reasmeble upper limits in which work can be carried an regularly, Further ,
Fig, (1) shows that under severe canditions of heating a temperature of 50°C
might be reached., It would seem reasansble, therefore, to assume that a
fixed~tenperature detector with a nominal operating temperature of 50°C is
perhaps the most sensitive detector of this type likely to be used in practice
Fig.3 shows how the operating time of such a detector, which has a sensitivitytl)
of 20 seconds, might be expected to vary with rate of-rise of air temperature,
For compariacn the suggested minimum times are also shown, It can be seen
that the operating time is greater than the minimum time for all rates-of- rise
of temperature over this range,

6. Rate-of-rise detectors

‘The operating temperature of rate-of-rise detectors decreases as the
rate..of--rise of temperature to which they are subjectéd increases above
a minimum level(2 o It is not poasible therefore to set a limit to the
sensitivity of this type of detector from the maximum ambient temperature
likely to be rea?h . However, the performance of a rate-of-rise detector
can be predicted(2), Fig.l shows the operating times which might be expected
from two rate-ofwrise detectors, One is designed to operate as a compensated
detector down to rates-of--rise of temperature of 6°9C per minute, operating
on a temperature limit of 500C at lower rates, The other operates as a
compensated detector at very low rates of rise of temperature, so that in
effect it behaves as a fixed temperature detector with an cperating temperature
of 209C over the range of rates-of-rise of alr temperature considered.

It cen be seen from Fig,s that while both detectors operate in a time
greater than the suggested minimum at rates--of..rise of air temperature above
10°C per minute, the detector which hea a very low setting mey prove too
sensitive at lower rates of rise,

Since the operating times of heat sensitive detectors depend largely cn
the "setting" of the detectors, these should be as low as possible without
giving rise to false alams, Minimum operating times for detectors over a
range of rates of rise of air temperature have been suggested which represent
a reascnable lower limit for the "setting" of detectors for normal occupancies,
It has been shown that a fixed temperature detector with an operating
temperature of 50°C would be expected to operate in a longer time then the
ninimum over the rangs of rates-of--rise of air temperature comsidered, Some
rate-of-rise detectors, however, may not satisfy the conditions over the

whole range,
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