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SUITABLE LIMITS TO THE RESPONSE OF HEAT..sEN3ITIVE FIRE DETECrOBS TO
AVOID FALSE ALAIlMS

by

R.W. Pickard and D. Hird

1. Introduction

It has been shown(l) that the time for a heat-sensitive fire detector
to operate depends more qn its "settmg" than its sensitiVity. The .
"setting" for fixed tempera~ detectors is the nOminal operatmg temperature
and for rate-of-rise detectorst2) the m:inimum rate-of-rise of air temperature
fer which compensated operation occurs. The operating time =der fire
conditions ~ thus be reduQ~d by reducmg the setting, the permissible lower
limits of which depend upon the maximum likely ambient temperatures and lIIIlb.iant
temperature variations. .

Ambient conditions are likely to va:r:y considerably where industrial.
processes mvolvmg the generation of heat are OCIl1cemed~ and it is important
that this should be taken into account when sitmg and settmg fire detectors
if the best reapenae is to be achieved with freedom :f'1':lm fal-se alanns•. Such
applications however, are likely to require higher settmgs than are
necesslUY in office or domestic accommodation where the h1~est 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 "settmg" of detectors, to take into account these conditions.

2. Choice of heatmg appliance

The max1Jnum teJ!lperature and temperature variations are likely to occur
directly above a heatmg appliance. Since a detector head would not be mounted
near a fixed appliance it was decided to use the hi~est-ratedportable
canvecter heater in commQII use, rated at 3 Kw. and to place this in a smaJ.1
room such as would be used as a single office, smaJ.l reception room or similar
occupancy.

3. ExperimentaJ.

The experiments were carried out in a room 12 ft x 8 ft. 6 in. x 8 ft 6 in.
(880 cu.ft) with a flat ceiling. A 40 S.W.G. chromel-alumel thermocoUple was
mounted 2 in. below the centre of the ceiling and directly above the 3 Kw heater,
The doer and window were closed. Variations in air temperature over a period
of 10 minutes were recorded antomaticaJ.ly (Fig.1) • During this time, the air
temperature rose from 660F (19OC) to 1190F (48.5OC) .

lj., Discussion

To avoid faJ.se al.arms, a detector should not operate when exposed to the
time-temperature CUIVe sholm in Fig.l, since these conditions are possible
without a fire. The operating times of detectors have been been determined at
a number of constant rates of rise of temperature, 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 caJ.culated :f'1':lm Fig.l and are shOwn in
Fig.2. Thus if a deteotor takes longer to operate at a given rate-of-rise of
temperature than shown by Fig.2 it is unlikely to give fal-se alanns in normaJ.
occupancies. Although these rates-o.f'-rise of air temperature are likely to0= at a detector during the development of a fire, they will be sustained
for longer times than if they were due to a heating appliance, These
oonditiona therefore :!JIipose a limit on the "setting" of detectors and it is
necesslUY to examine how the performance of detectors mi~t be expected to
compare with the suggested limiting conditions.



5. Fixed-temperature detectors

Temperatures of 4600 (3) and.5000 (4-) have been suggested as
reasanable upper l:1JDits in which worle can be carried on regularJ.J. Further,
Fig. (1) shows that under severe conditions of heating a temperature of .5000
mi~t be reached. It would seem reascnable, therefore, to assume that a
fixeCL-temperature detector with a nominal operating temperature of .5000 is
pemaps the most sensitive detector of this type likeJ.J to be used in prac'j;ice, )
Fig•.3 shows how the operating t:1JDe of such a detector, Which has a sensitivity\l
of 20 seconds, mi~t be expected to vary with rate ·of.··rise of air temperature.
For comparison the suggested min:1JDum t:1JDes are also shown. It can be seen
that the operating t:1JDe is greater than the min:1JDum t:1JDe for all rates -at· ·rise
of temperature over this range.

6. Rate-of-rj,ae detectors

'The operating temperature of rate-of-rise detectors decreases as the
rate··of·-dae of $ temperature to which they are subjected increases above
a niinimum level(2}. It is not possible therefore to set a limit to ·the
sensitivity of this type of detector from the maximum ambient temperature
likeJ.J to be rea.c;ned. However, the perfOI1l11ince of a rate-of-rise detector
can be predicted( 2), Fig.4- shows the opera'j;ing t:iJnes which mi~t be expected
from two rate-of-rise detectors. One is designed to operate as a compensated
detector down to rates-·of··rise of temperature of 600 per minute, operating
on a temperature limit of .5000 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 Operating temperature
of 2000' over the range of rates-of--rise of air temperature considered.

It can be seen from Fig.4- that while both detectors. operate in a time
greater than the suggested min:1JDum at rates-·of.·rise of air temperature above
JDOO per minute, the detector which has a very low setting~ prove too
sensitiVe at lower rates of·rise.

7. Conclusicms

Since the operating times of heat sensitive detectors depend largely on
the asetting" of the detectors, these should be as low as possible without
giving rise to false alarms. Min:1JDum operating t:1JDes for detectors over a
range of rates of· rise of air temperature have been suggested which represent
a reasonable lower l:1JDit for the asettinga of detectors for nonnal occupancies.
It has been shown that a fixed temperature detector with an operating
temperature of .5000 would be e:xpected to operate in a lcnger t:iJne than the
m:lnimum over the range of rates~of..rlse of air temperature considered. Some
rate-of-rise detectors, however, ~ not satisfy the ccnditians over the
l'Ihole range.

References

(1)

(2)

( .3)

(4-)

Hird, D., P:l.oleard, R.W. and Ross, W. The:nnal tests on some heat
sensitive fire detectors. F.R. Note No.275!1956.

Pickard, R.W. A stua;y of the operation of rate-01'-rise heat
sensitive :fire detectors. F.R. Note No.24.B/1956.

AmluaJ. report of the Chief Inspector of Factories, 1954-. H.M.S.O.

Model Code of Safety Regulations for "indllatrial establishments,
International Labdur Office, Geneva, 194-9.

- 2 -



19

LL

z
o-t-
«-cr
«
>

o

ooo
N

o
(r)

o
'¢

o
Vl

~

(

CD

(

(

c
0

0

0

0

0

0

p

~

(

.

0

0

1

\:
0

;_~: · •.t • 0

0

0 .'

o \

0

0

0

I--..-
~

~,: - .......~- .. _.

,
{
\
~

i



w
a::
::)
~

<r
CY
w
o,

Z
W
l-

rr-
<t:

LL
0

.£ W
E U)

I -
a:

w
19
<!
0:
W
>
<!

o

w
~_ u..
I- 0

-.;f

o
U')

N
o

.....
r

~

I
J.

I

I(
..

~-
./

~,.

:~
·

'r.
· ..

,

.-...

-,

..,.

~."' ..

'J::'
.::

10'}-~
N----....

I. ..~

· .



T
c

"E
U 15o
I

UJ
a:
:;)

~

<l:
a:
UJ
Q.

~

~IO

u,

o
UJ
Vl

a:
u,
o

~ 5
<l:
a:

2"5

..
~) rr

\
\
\

\
~ --e- -- De.tll.e.tor

\,
0 Minimum ~ratin9 t, ~

\
\
\
\
\
\

"\

~I\
\

\
\..

"\
, \

~
-,

-,
<,

"-

~'~ .......
.....

............. -<,

~-~ --:J-. - __ - r- -/b--
:J • 4 6 B 10

OPERATING TIM E- min

FIG.3" OPERATING TIME OF A FIXED TEMPERATURE DETECTOR
WITH A NOMINAL OPERATING TEMPERATURE OF sovc



., -' . F.R..2.94 ~

"- .

o Mmimum op€ra.tins ttme,

A Datador with mtrurnurn rata. cf ristZ. of 6°C mi -t

UJ
a:
::»
~

<
ex:
UJ
a.
~ I0 f--------+-~----_I-------_+_-----__+------_+__--___I
lLJ
~

5t--------+---------l~~--.:::=......:::___+__----.:~--~------_+_--_1

w
lJ)-

u,
o

u.
o

,
.lE
E I 5 ~--~,._........._-I---------I-- - - -i(- - - D~tzc.tor with fi~lZ.d oper-a.tifl9 tlZ.mptLra.tunz of 20°C
U

o

\0a4 6
OPE RAT I N G TIM E - min

22·5O~------4-------..L..-----......L------~-----~--.....I

FIG.4. OPERATING TIME OF RATE OF RISE DETECTORS




