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(54) ASPIRATING DETECTION SYSTEM AND METHOD

(57) An aspirating detection system, a heat-detection
device for an aspirating detection system, and a method
of determining that a temperature in a monitored envi-
ronment has exceed a predetermined threshold are pro-
vided. An aspirating detection system 1 for monitoring
an environment 4, the system 1 comprising: an aspirating
detector 2 for aspirating and detecting smoke in a sample
of air; a sampling pipe 3 for providing a sample of air to
the aspirating detector 2, the sampling pipe 3 at least

partially exposed to the monitored environment 4; and a
heat-detection device 100 exposed to the monitored en-
vironment 4 and arranged to emit an airborne substance
into the sampling pipe 3 when the temperature of the
monitored environment 4 exceeds a predetermined
threshold; wherein the aspirating detector 2 is arranged
to detect the airborne substance and thereby detect that
the temperature of the monitored environment 4 exceeds
the predetermined threshold.
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Description

[0001] The present invention relates to an aspirating
detection system, a heat-detection device for an aspirat-
ing detection system, and a method of determining that
a temperature in a monitored environment has exceeded
a predetermined threshold.
[0002] Aspirating detection systems are generally
used to monitor multiple buildings or rooms for airborne
particulates or gasses using a single detection system.
In a conventional aspiration detection system, air from
the one or more buildings or rooms to be monitored is
aspirated through a network of one or more pipes to a
central aspirating detection unit. The central detection
unit then analyses a sample of the aspirated air to detect
the airborne particulates or gasses. For example, aspi-
rating detection systems may be configured to detect
smoke which may indicate a fire, to detect natural gas
which may indicate a gas leak, or to detect carbon mon-
oxide for safety purposes. They may also be implement-
ed for other detection purposes.
[0003] There are many advantages in using aspirating
detection systems over conventional point detectors. For
example, using a network of one or more pipes, which
require no electrical power, to cover a large area rather
than using an array of multiple point detectors may avoid
the need for electrical wiring to be installed or modified
in the building or room to be covered. This is particularly
relevant for example in buildings of historical importance,
where it is desired to preserve the integrity of the building,
or for spaces where vandalism of the system’s electron-
ics may need to be prevented, such as prisons or public
spaces. Additionally or alternatively, this is also particu-
larly relevant for environments in which the introduction
of electricity could be hazardous due to the atmosphere,
for example in a battery factory, chemical production
plant, or otherwise. Further, the implementation of one
or more central detection units to detect one or more
substances obviates the need for multiple point detectors
installed over the area to be monitored. As such the cost
of a higher sensitivity detector may be offset by the fact
that only a single central detection unit may be necessary
to detect a desired substance, rather than a multiplicity
of point detectors.
[0004] In rooms or buildings where there is a naturally
high prevalence of smoke, such as industrial warehous-
es, kitchens, factories or otherwise, aspirating detection
systems may suffer false alarms and it may be appropri-
ate to implement a separate heat-detection system
where heat is detected as a condition indicative of a fire,
rather than smoke. The heat-detection system may op-
erate alongside or in place of the aspirating detection
system. This may avoid nuisance or false alarms gener-
ated upon the detection of smoke from a known source
by an aspirating detection system. In examples where
the heat-detection system operates alongside the aspi-
rating detection system, the aspirating detection system
may be configured to be less sensitive to smoke, or con-

figured to not detect smoke and instead to detect other
particulates or gasses. This may avoid nuisance alarms
or the undesirable detection of smoke that is not indica-
tive of a safety-critical event like a fire.
[0005] One such conventional heat-detection system
which may be implemented alongside an aspirating de-
tection system for this purpose is a linear heat-detection
system. Linear heat-detection systems generally com-
prise two parallel wires, isolated from one another by a
casing formed of polymeric material. The polymeric cas-
ing is configured to melt at a chosen temperature which
is to be detected, and upon being exposed to heat of said
temperature, melts. The two wires, previously isolated
from one another, come into contact. Upon contact, an
electric circuit is completed and/or short-circuited and the
generated current or resistance is used to signal the de-
tection of the target temperature.
[0006] Linear heat-detection systems are independent
from any aspirating detection system they may run par-
allel to, and accordingly may generally be installed sep-
arately. This may damage buildings or rooms during their
installation. Further the entire linear heat-detection sys-
tem, or at least the relevant wiring, covering a large area,
may need to be replaced each time the polymeric wire
casing is melted. The linear heat-detection system, being
a separate system to an aspirating detection system, may
also increase costs associated with installing required
fire detection and prevention equipment. Additionally, lin-
ear heat-detection systems require electricity to function
which may be unsuitable for the monitoring of some en-
vironments.
[0007] It is desirable to provide improvements in envi-
ronmental monitoring systems such as aspirating detec-
tion systems, which may provide improved safety and
fire monitoring services.
[0008] Viewed from a first aspect the invention pro-
vides an aspirating detection system for monitoring an
environment, the system comprising: an aspirating de-
tector for aspirating and detecting smoke in a sample of
air, a sampling pipe for providing a sample of air to the
aspirating detector, the sampling pipe at least partially
exposed to the monitored environment, and a heat-de-
tection device exposed to the monitored environment and
arranged to emit an airborne substance into the sampling
pipe when the temperature of the monitored environment
exceeds a predetermined threshold, wherein the aspirat-
ing detector is arranged to detect the airborne substance
and thereby detect that the temperature of the monitored
environment exceeds the predetermined threshold.
[0009] By using an aspirating detection system to de-
tect heat rather than merely detecting smoke, it is possi-
ble to increase the functionality of the aspirating detection
system e.g. to detect smokeless heat. This may allow for
the detection of overheating events which may be indic-
ative of e.g. damage to a monitored environment or its
contents, and/or events which may be a precursor to such
damage and/or a fire event.
[0010] By detecting the airborne substance, the aspi-
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rating detection system is capable of detecting heat ex-
ceeding the predetermined threshold, as the emission of
the airborne substance from the heat-detection device
occurs only when the heat-detection device is exposed
to such conditions present in the monitored environment.
[0011] Since the system comprises a heat-detection
device, the aspirating detection system may be config-
ured to detect the airborne substance rather than (or as
well as) smoke. Smoke can be a result of for example a
fire but also processes such as cooking or manufacturing
that otherwise cause nuisance alarms. The heat-detec-
tion device may therefore indicate a fire by the emission
of the airborne substance, rather than a generic smoke
produced by a known source, and may therefore help
reduce instances of false alarms.
[0012] Additionally, the heat-detection device may
emit the airborne substance in response to heat not nec-
essarily from a fire source, but to any heat of the moni-
tored environment which exceeds the predetermined
threshold. By releasing the airborne substance when no
airborne substance would otherwise be released, the
heat-detection device may indicate heat conditions which
suggest damage or future damage to, for example, elec-
tronic or machine components. The temperature may be
a precursor to a fire. Preventative and/or failsafe meas-
ures may then be implemented such that damage to elec-
tronic or machine equipment, or otherwise, may be re-
duced, avoided and/or minimised.
[0013] Further, the heat-detection device may require
no electronic components or wiring. That is, the heat-
detection device may be a passive device. The heat-de-
tection device may be suitable for installation in the as-
pirating detection system without electronic communica-
tion and/or electrical connection. As such, damage to
buildings and/or infrastructure may be avoided as no
electronic wiring is necessary to provide adequate heat-
detection. No wiring or electricity is needed for the aspi-
rating detection system other than that required for the
aspirating detector, which may (or may not) be located
remotely from the environment to be monitored. As will
be appreciated, the sampling pipe may be a plastic pipe
or otherwise and may not require electronics. Accordingly
no supplementary electronic or wires for electronic com-
munication and/or electrical connection are required in
the monitored environment. Thus, the aspirating detec-
tion system may be operable to detect heat in the mon-
itored environment without requiring electricity in the
monitored environment. It may therefore be employed
for detecting heat in environments that cannot have elec-
tricity introduced therein, or in which the introduction of
electricity is a hazard.
[0014] The aspirating detection system may be config-
ured to raise an alarm in response to detecting that the
temperature of the monitored environment exceeds the
predetermined threshold. The alarm may be a visual
alarm and/or an aural alarm. The aural alarm may be
generated by a siren, a speaker, a bell or the like. The
visual alarm may be generated by a stroboscopic light,

an LED, or a message on a display panel. The alarm may
be an email, SMS message or the like sent to a commu-
nication device such as a smartphone. The aspirating
detection system may release a suppressant into the
monitored environment in order to reduce the tempera-
ture therein. Alternatively, the aspirating detection sys-
tem may not release a suppressant into the monitored
environment in response to detecting that the tempera-
ture therein exceeds the predetermined threshold, and
therefore the detection of heat (rather than e.g. of fire per
se) may provide advanced warning of deteriorating con-
ditions, but may not immediately require safety critical
actions, such as the discharge of suppressant.
[0015] The aspirating detection system may be oper-
able to cool the monitored environment in response to
detecting that the temperature of the monitored environ-
ment exceeds the predetermined threshold. The cooling
may be performed by a sprinkler system. The sprinkler
system may be configured to spray water or any suitable
suppressant in the monitored environment. The cooling
may be performed by an air conditioning unit. The cooling
may be performed by a cryogenic gas cooling system.
The aspirating detection system may be arranged to dis-
charge a suppressant into the monitored environment in
response to detecting that the temperature of the moni-
tored environment exceeds the predetermined threshold.
The aspirating detection system may comprise a fire ex-
tinguishing device configured to discharge the suppres-
sant. The suppressant may be any known fire extinguish-
ing suppressant.
[0016] The aspirating detection system may be config-
ured so that in response to detecting that the temperature
of the monitored environment exceeds the predeter-
mined threshold, it compares the predetermined thresh-
old to a temperature threshold, and the system may se-
lect a response based upon that comparison. For exam-
ple, if the predetermined threshold is greater than the
temperature threshold, the aspirating detection system
may respond differently to how it would respond if the
predetermined threshold is less than the temperature
threshold. The system may respond using any and all of
the functions described herein. The system may be con-
figurable by a user to respond as needed.
[0017] The aspirating detection system may comprise
a fire panel and/or command module. The fire panel
and/or command module may be configured to coordi-
nate the response of the aspirating detection system to
the detection that the temperature of the monitored en-
vironment exceeds the predetermined threshold. The fire
panel and/or command module may be configured to
raise an alarm in response to detecting that the temper-
ature of the monitored environment exceeds the prede-
termined threshold. The fire panel and/or command mod-
ule may be configured to generate a signal to cool the
monitored environment in response to detecting that the
temperature of the monitored environment exceeds the
predetermined threshold. The fire panel and/or com-
mand module may be configured to generate a signal to
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discharge a suppressant into the monitored environment
in response to detecting that the temperature of the mon-
itored environment exceeds the predetermined thresh-
old. The fire panel and/or command module may be con-
figured to send a notification such as an email or a text
message or the like in response to detecting that the tem-
perature of the monitored environment exceeds the pre-
determined threshold. The notification may provide the
predetermined threshold and indicate that the tempera-
ture exceeds that.
[0018] The fire panel and/or command module may
comprise a processor. The fire panel and/or command
module may be in electronic communication with the as-
pirating detector, and may be arranged to receive a signal
from the aspirating detector e.g. that a temperature ex-
ceeding the predetermined threshold has been detected
by detection of the airborne substance. The fire panel
and/or command module may be programmable to de-
fine a response of the aspirating detection system upon
detecting that the temperature of the monitored environ-
ment exceeds the predetermined threshold.
[0019] The aspirating detector may be for aspirating a
sample of air from the monitored environment via the
sampling pipe, and may be for detecting smoke in the
aspirated sample. Thus, the aspirating detector may be
fluidly connected to the sampling pipe for receiving a flow
of fluid therefrom e.g. for receiving an airflow therefrom.
Thus, the sampling pipe may supply a flow of fluid e.g.
air to the aspirating detector during use.
[0020] The aspirating detector may detect the airborne
substance using an optical sensing device. The aspirat-
ing detector may be a nephelometer. The aspirating de-
tector may comprise a laser head.
[0021] The laser head may be a high sensitivity laser
head. The aspirating detector may use any suitable
means for detecting the airborne substance.
[0022] The aspirating detector may be configured to
detect a plurality of gasses, airborne substances, partic-
ulates and the like. The aspirating detector may be con-
figured to detect smoke and the airborne substance. The
aspirating detector may be operable to distinguish be-
tween a plurality of airborne substances e.g. between
smoke and the airborne substance emitted from the heat-
detection device.
[0023] The aspirating detector may be configured to
only detect the airborne substance. The aspirating de-
tector may therefore not detect other substances and
may only react to the temperature in the monitored en-
vironment exceeding the predetermined threshold.
[0024] The system may include an aspirating device
for drawing a sample of air into the aspirating detector
through the sampling pipe. For example, the aspirating
device may be a pump, a fan, a compressor, or any suit-
able means for drawing a sample of fluid such as air into
the system, and into the aspirating detector from the sam-
pling pipe. The aspirating device may be part of the as-
pirating detector, or may be separate from the aspirating
detector.

[0025] The sampling pipe may be at least partially with-
in the monitored environment. The sampling pipe may
thereby be exposed to the monitored environment and
to conditions within the monitored environment. Thus,
the sampling pipe may be exposed to temperature in-
creases in the monitored environment. At least a portion
of the sampling pipe may be arranged to be in thermal
equilibrium with the monitored environment. The system
may comprise a plurality of sampling pipes disposed
throughout the monitored environment, and the plurality
of pipes may be connected together and/or connected
to the aspirating detector.
[0026] The sampling pipe may be any suitable size and
may have any suitable diameter. The sampling pipe may
have a diameter of 20mm to 50mm. The sampling pipe
may have a diameter of 20mm to 40mm. The sampling
pipe may have a diameter of 20mm to 30mm.
[0027] The monitored environment may comprise one
or more buildings, rooms and/or apparatus to be moni-
tored by the aspirating detection system.
[0028] The heat-detection device may be within the
monitored environment and thereby exposed to condi-
tions within the monitored environment. The heat detec-
tion device may therefore be heated in the event that the
temperature in monitored environment increases. The
heat-detection device may be arranged to be in thermal
equilibrium with the monitored environment.
[0029] The heat-detection device may be installed on
the sampling pipe. The heat-detection device may be in-
stalled in the sampling pipe. The heat-detection device
may be mechanically coupled to the sampling pipe, and
may be mechanically coupled by any suitable means.
The system may include a mechanical coupling for cou-
pling the heat-detection device to the sampling pipe. The
mechanical coupling may comprise e.g. a screw, a
clamp, a slot or any suitable mechanism.
[0030] The heat-detection device may be arranged to
seal an opening in the sampling pipe to the monitored
environment. The heat-detection device may thereby
prevent fluid communication between the interior of the
sampling pipe and the monitored environment, at least
via the opening in the pipe at that location within the mon-
itored environment. The heat-detection device may
therefore prevent ingress into the sampling pipe from the
monitored environment of smoke, particulates, or other
substances that could be detected by the aspirating de-
tector but which do not warrant an alarm. For example,
if the monitored environment comprises a kitchen, a ga-
rage, and/or another environment in which smoke or the
like is typically expected, the heat-detection device may
function to prevent false alarms e.g. by preventing in-
gress of those into the sampling pipe. The heat-detection
device may adhere to the sampling pipe. In doing so the
heat-detection device may be operable to seal the open-
ing in the sampling pipe. The heat-detection device
and/or the sampling pipe may comprise a seal arranged
to seal the heat-detection device in the opening of the
sampling pipe.

5 6 



EP 3 913 350 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0031] The system may comprise a plurality of heat-
detection devices and the interior of the pipe may be en-
tirely sealed (at least from the monitored environment)
by that plurality of heat-detection devices. The aspirating
detection system may therefore be configured to function
as only a heat-detection system.
[0032] Alternatively, the heat-detection device(s) may
seal the sampling pipe only in a particular region of the
monitored environment. For example, if the system is
arranged to monitor a plurality of locations (e.g. including
a kitchen and a library), the sampling pipe may be sealed
by the heat-detection device(s) in one location (e.g. in
the kitchen) to reduce the chance of false alarms from
an environment where smoke or the like is expected, but
may comprise openings in another location (e.g. in the
library) for aspirating air and thereby detecting smoke e.
g. in line with usual practices for an aspirating detection
system. The aspirating system may be configured to op-
erate as both a typical aspirating system for detecting e.
g. smoke, and as a heat-detection system for detecting
heat.
[0033] The heat-detection device may be a substance.
For example, the heat-detection device could be a heat-
responsive material and/or thermal paste. It may be ap-
plied to the sampling pipe e.g. in an interior of the sam-
pling tube. Upon exposure to a temperature exceeding
the predetermined threshold, the substance may under-
go a reaction and/or phase change which results in the
emission or discharge of the airborne substance.
[0034] The heat-detection device may have any suit-
able size e.g. for containing sufficient material that the
aspirating detector can detect its discharge. The heat-
detection device may be sized such that it may be in-
stalled in or on the sampling pipe. The heat-detection
device may be installed externally to the sampling pipe,
or may be installed internally. The heat-detection device
may be installed on an extension of the sampling pipe e.
g. on or in a dedicated portion of the sampling pipe.
[0035] The heat-detection device may be less than or
equal to 20mm in width and/or diameter. The heat-de-
tection device may be less than or equal to 30mm in width
and/or diameter. The heat-detection device may be less
than or equal to 50mm in width and/or diameter. The
heat-detection device may be less than or equal to 20mm
in height. The heat-detection device may be less than or
equal to 30mm in height. The heat-detection device may
be less than or equal to 40mm in height. The heat-de-
tection device may be less than or equal to 50mm in
height.
[0036] The sampling pipe may be a network of sam-
pling pipes. The sampling pipe may be a first sampling
pipe, the first sampling pipe connected to a second sam-
pling pipe. The sampling pipe may be an assembly of a
plurality of pipes. The pipes may connect to each other,
and/or may connect to the aspirating detector. Each pipe
may be arranged so as to supply fluid therefrom to the
aspirating detector.
[0037] The heat-detection device may be installed in

a juncture of the network of pipes. The heat-detection
device may be installed wherever is necessary within the
network of pipes.
[0038] The airborne substance may be at least one of
an aerosol or a target gas. The airborne substance may
be paraffin smoke. The airborne substance may gener-
ally be a gas and/or substance which is not generally
prevalent in the monitored environment. As such the de-
tection of generally prevalent substances and/or com-
pounds in the monitored environment causing nuisance
alarms may be avoided. Generally prevalent gases may
include, but are not limited to, oxygen, nitrogen, carbon
dioxide, carbon monoxide, and methane. Generally prev-
alent aerosols may include smokes which are the com-
bustion products of known fire sources within the location
and/or vicinity of the heat capsule.
[0039] The combustion of various products may pro-
duce distinguishable smokes and/or substances. The air-
borne substance may be distinguishable from the gen-
erally prevalent gas and/or substance. The airborne sub-
stance may be detectable by the aspirating detector due
to the airborne substance having a recognisably different
signal and/or signature to that of generally prevalent gas-
es and/or substances. The airborne substance may a
substance capable of being aspirated by the aspirating
detector. The aspirating detector may be operable to dis-
tinguish between a plurality of airborne substances.
[0040] The airborne substance may be generated as
the result of a phase transition and/or a chemical reaction.
For example, the heat-detection device may comprise
and/or contain material in a liquid or solid form. When
the heat-detection device is exposed to temperatures
which exceed the predetermined threshold, the material
may transition into a gaseous phase such that it may be
aspirated by the aspirating heat detector. Similarly, the
material may emit the airborne substance as an aerosol
and any airborne particulates. For example, the material
may be a substance which combusts at temperatures
exceeding the predetermined threshold. The airborne
substance may be product of combustion, explosion
and/or pyrolysis, for example from a material that com-
busts, explodes or undergoes pyrolysis when exposed
to the monitored environment at a temperature exceed-
ing the predetermined threshold.
[0041] The monitored environment may comprise a
first volume and a second volume, wherein the sampling
pipe is disposed at least partially in the first volume and
at least partially in the second volume, wherein the heat-
detection device is disposed in the first volume, and
wherein the sampling pipe comprises an opening into the
second volume for aspirating air from the second volume.
[0042] The second volume may be separate or sub-
stantially separate from the first volume. The first volume
may have a distinct or substantially distinct atmosphere
to the second volume. For example, the first volume may
be one in which smoke or the like is typically expected
(e.g. a kitchen), and the second volume may be one in
which smoke is not typically expected (e.g. a library). The
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use of the heat-detection device as described herein may
therefore enable the system to monitor different types of
environment simultaneously. The system may simulta-
neously monitor the first volume for an increase in tem-
perature exceeding the predetermined threshold, and
may monitor the second volume for smoke therein.
[0043] It will be appreciated that although the same
pipe may be partially disposed in the two volumes, the
system may include a second sampling pipe for monitor-
ing the second volume. The sampling pipe may therefore
be a first sampling pipe and may be exposed at least
partially to the first volume. The second sampling pipe
may be exposed at least partially to the second volume.
[0044] As will be appreciated, the first volume may re-
fer to a building, room and/or apparatus present in the
monitored environment. The second volume may refer
to a building, room and/or apparatus present in the mon-
itored environment.
[0045] The aspirating detection system may be oper-
able to monitor a plurality of volumes. The monitored en-
vironment may comprise a plurality of volumes. Each vol-
ume may be substantially separated (or distinct) from the
others. The sampling pipe may be at least partially ex-
posed to each volume. The aspirating detection system
may comprise a plurality of sampling pipes and one or
more sampling pipes may be at least partially exposed
to each volume. Thus, each volume may be served by
at least one sampling pipe. Each pipe may have one or
more heat-detection devices installed. One or more of
the plurality of sampling pipes may not have a heat-de-
tection device installed. Thus the aspirating detection
system may be operable to simultaneously monitor a plu-
rality of volumes for heat exceeding a predetermined
threshold and a plurality of volumes for smoke therein.
[0046] The monitored environment may be the plenum
of an apparatus. The first and/or second volume may be
the plenum of an apparatus. The apparatus may be ma-
chinery. The apparatus may be an electrical apparatus.
The apparatus may include, for example, a computer
server. The plenum may be an empty space provided for
cooling purposes and/or for housing various compo-
nents. The plenum may be in fluid communication with
the sampling pipe directly. The plenum may be in fluid
communication with the sampling pipe indirectly, for ex-
ample via a capillary tube e.g. for drawing fluid from the
plenum into the sampling pipe.
[0047] By monitoring the apparatus including machin-
ery and electrical apparatus, such devices may be mon-
itored for overheating. Appropriate action may be taken
to then preserve the condition of the apparatus or perform
maintenance on the apparatus, for example. Such over-
heating events may be a precursor to fire events, or may
just be likely to cause damage to the apparatus.
[0048] Accordingly the aspirating detection system
may detect if a monitored environment of an apparatus
exceeds a given temperature.
[0049] The heat-detection device may be a first heat-
detection device and the airborne substance may be a

first airborne substance. The system may further com-
prise a second heat-detection device arranged to emit a
second airborne substance when the temperature of the
monitored environment exceeds a second predeter-
mined threshold, wherein the aspirating detector is op-
erable to detect the second airborne substance.
[0050] By providing a first heat-detection device and a
second heat-detection device, each emitting a first and
second airborne substance respectively when the tem-
perature exceeds a predetermined threshold, the aspi-
rating detection system may monitor multiple locations
within the environment, and may detect when the tem-
perature of the monitored environment at multiple loca-
tions exceeds the predetermined threshold. The first
heat-detection device may be within the first volume and
the second heat-detection device may be within the sec-
ond volume.
[0051] Further, the first airborne substance may be dif-
ferent to the second airborne substance. The aspirating
detector may be operable to distinguish between the first
and second airborne substance. The system may there-
fore identify which of the first and second heat-detection
device(s) was compromised. That is, which of the first
and second heat-detection devices emitted its airborne
substance upon being exposed to a temperature exceed-
ing the predetermined threshold. An alarm may be raised,
or further information deduced or action taken, based on
which of the airborne substances was detected.
[0052] The first airborne substance and the second air-
borne substance may be different and the first and sec-
ond heat-detection devices may be arranged to emit the
respective airborne substances when exposed to re-
spective environments at the first and second predeter-
mined thresholds. The aspirating detector may be con-
figured to distinguish between the first airborne sub-
stance and the second airborne substance and the as-
pirating detector may therefore be operable to distinguish
which heat-detection device has been activated, and
hence which predetermined threshold of temperature
has been reached.
[0053] The second heat-detection device may be ar-
ranged to emit the second airborne substance when the
temperature of the monitored environment exceeds a
second predetermined threshold. The first heat-detection
device may be arranged in the first volume and the sec-
ond heat-detection device may be arranged in the second
volume. The system may therefore be operable to deter-
mine which volume has a temperature in excess of the
corresponding predetermined threshold. An alarm indi-
cating heat-detection in the relevant volume may then be
raised or any other suitable action may be taken. The
aspirating detection system may comprise a plurality of
heat-detection device, each with respective airborne
substances and arranged to discharge those airborne
substances when exposed to environments is excess of
respective predetermined thresholds.
[0054] Although the first and second predetermined
thresholds may be the same, they may also be different.
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The first and second heat-detection devices may be with-
in the same monitored environment e.g. in the same vol-
ume, and may be configured to emit their respective air-
borne substances when the temperature of the environ-
ment is at different predetermined thresholds. For exam-
ple, if the first predetermined threshold is lower than the
second predetermined threshold, the aspirating detector
may detect a progression of increasing temperatures
within the monitored environment by initially detecting
the first airborne substance, then detecting the second
airborne substance. The system may be therefore be op-
erable to monitor the severity of temperature increases
in a monitored environment. The system may be config-
ured to e.g. send a notification upon detection of the first
predetermined threshold, then cool the environment up-
on detection of the second predetermined threshold. The
aspirating detection system may therefore provide a type
of early-warning system.
[0055] Any suitable combination of heat-detection de-
vice with respective predetermined thresholds may be
used in any suitable configuration of sampling pipes.
Each heat-detection device may be associated with a
known location or volume, and a known predetermined
threshold. The aspirating detection system may therefore
provide increased functionality.
[0056] By being able to distinguish different tempera-
tures in different volumes, the aspirating detection sys-
tem may be able to provide a bespoke aspiration detec-
tion system. The combination of multiple heat-detection
devices via the first and second heat-detection device
within a single aspiration detection may negate the need
for multiple linear heat-detection systems to be installed.
[0057] The aspirating detection system may be a pre-
existing and/or a preinstalled aspirating detection sys-
tem. The heat-detection device may be retrofitted to the
aspirating detection system. By retrofitting the aspirating
detection system with the heat-detection device, existing
aspirating detection systems may be repurposed for de-
tecting heat exceeding a predetermined threshold via the
airborne substance, the airborne substance emitted from
the heat-detection device when exposed to temperatures
exceeding the predetermined threshold. Retrofitting as-
pirating detection systems may save costs, as conven-
tional linear heat detectors need not be installed along-
side and/or in place of existing aspirating detection sys-
tems.
[0058] The heat-detection device may contain or en-
capsulate the airborne substance, or a material that will
emit or transition into the airborne substance at a relevant
temperature e.g. when the monitored environment ex-
ceeds the predetermined threshold.
[0059] The heat-detection device may be a heat-de-
tection capsule comprising a portion arranged to struc-
turally fail when the temperature of the monitored envi-
ronment exceeds the predetermined threshold and
thereby release the airborne substance. The portion may
therefore open the capsule when the temperature of the
monitored environment reaches the predetermined

threshold.
[0060] The portion may be a heat sensitive lid or clo-
sure, and may melt or degrade upon exposure to a suf-
ficient temperature. The portion may be arranged to rup-
ture when exposed to pressure from within the heat-de-
tection capsule, for example caused by a phase transi-
tion, combustion, pyrolysis, or explosion of material with-
in the capsule. The heat-detection capsule may contain
the airborne substance and/or may contain material that
emits and/or discharges the airborne substance (e.g. by
phase transition, combustion, pyrolysis, and/or explo-
sion) when exposed to an environment at a temperature
exceeding the predetermined threshold.
[0061] Temperatures which cause the emission of the
airborne substance may be configured as required to
meet the demands of the aspirating detection system.
However, appropriate temperatures for the predeter-
mined threshold may be 40°C or more, 45°C or more,
50°C or more, 55°C or more, 60°C or more, 65°C or more,
70°C or more, 80°C or more, 90°C or more, 100°C or
more, 110°C or more, 120°C or more, 130°C or more,
140°C or more, 150°C or more, 160°C or more, 170°C
or more, 180°C or more, 190°C or more, or 200°C or
more.
[0062] The predetermined threshold may be 5°C,
10°C, 15°C or 20°C above the temperature at which the
heat detecting device is arranged to emit the airborne
substance. This may account for configurations where
the heat-detection device is not necessarily at the tem-
perature of the monitored environment. There will be an
efficiency of less than 1 for heat transfer between the
monitored environment and the heat-detection device.
For example, airflows from the aspirating detector or oth-
erwise in the monitored environment may have cooling
effects on the heat-detection device. The heat-detection
device can be configured as required to emit the airborne
substance.
[0063] The portion, which may be a heat sensitive lid
or closure, may enclose the airborne substance, or ma-
terial emitting the airborne substance, when in combina-
tion with a casing. The airborne substance, or corre-
sponding material, may be encapsulated and/or en-
closed in an enclosure defined by the heat sensitive por-
tion and the casing.
[0064] The portion may be configured to melt when
exposed to temperatures exceeding the predetermined
threshold. The portion may be formed of a material with
a melting point equal to the predetermined threshold, or
less than the predetermined threshold. The material may
be a polycarbonate material. The material may be a pol-
ymeric plastic. The material may be chosen such that it
melts when exposed to an environment at a temperature
exceeding the predetermined threshold.
[0065] The casing may be formed of a heat resistant
material. The casing may be formed of polycarbonate
acrylonitrile butadiene styrene (PC-ABS). The casing
may be formed of a heat stable material. The casing may
maintain its structural integrity when exposed to temper-
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atures exceeding the predetermined threshold.
[0066] The heat-detection device may be a heat-de-
tection capsule. The heat-detection capsule may com-
prise a casing, and the portion may be arranged to struc-
turally fail when the temperature of the monitored envi-
ronment exceeds the predetermined threshold and
thereby release the airborne substance, the portion and
the casing defining an enclosure containing the airborne
substance.
[0067] By providing a heat-detection capsule which re-
leases the airborne substance, the aspirating detection
system may be able to detect when the monitored envi-
ronment is at a temperature exceeding the predeter-
mined threshold. Accordingly the aspirating detection
system may be able to detect heat due to the provision
of the heat-detection capsule.
[0068] Additionally, as the heat-detection capsule re-
quires no electronic components or wiring, the heat-de-
tection capsule may be suitable for installation without
electronic communication and/or electrical connection.
As such damage to buildings and/or infrastructure where
the monitored environment is may be avoided.
[0069] The casing may be concave. The casing may
be bowl-shaped. The casing may be a lower casing. The
casing may take any suitable shape. The casing may
conform to the shape of a portion of the sampling pipe.
For example, the capsule may be flush with an outer sur-
face of the sampling pipe when installed therein.
[0070] The portion may be planar. The portion may be
a film. The portion may be an upper portion. The portion
may be a heat sensitive upper lid or closure. The upper
portion may form a lipped edge where it meets the casing.
The portion may be take any shape as required. The
portion may conform to at least a portion of the sampling
pipe. For example, the capsule may be flush with an outer
surface of the sampling pipe when installed therein.
[0071] The lower casing may be configured to collect
the upper portion as it melts, ruptures or combusts when
exposed to an environment at temperatures exceeding
the predetermined threshold. The upper portion may un-
dergo a phase change into a liquid state. The upper por-
tion may become elastic upon melting. In this state, the
upper portion may pool and/or collect in the lower casing.
[0072] Collecting the upper portion in the lower casing
as the upper portion melts may prevent spillage of the
upper portion. Collecting the upper portion in the lower
casing may prevent the upper portion solidifying on
and/or adhering to surfaces which it may otherwise dam-
age e.g. the interior of the pipe. Residue from the portion
may therefore be easily removed from the system by un-
installing the heat-detection device.
[0073] The capsule may be installed in the pipe in an
orientation so that substantially only the airborne sub-
stance is emitted into the pipe. For example, the capsule
may be installed in a bottom or lower surface of the sam-
pling pipe. Other elements of the capsule e.g. the portion
and/or the casing may not fall or pass into the sampling
pipe. Blockage or reduction of flow through the sampling

pipe may therefore be reduced or prevented.
[0074] The heat-detection device (e.g. capsule) may
be easily replaced after emission of the airborne sub-
stance. Thus, it may be simpler and cheaper to reset the
aspirating detection system described herein than known
heat-detection systems (e.g. linear heat detection sys-
tems). It may also be feasible to detect lower temperature
than with known heat-detection systems, since only a
capsule needs to be replaced rather than e.g. an entire
length of coated wiring.
[0075] Viewed from a second aspect, the invention pro-
vides a heat-detection capsule for use as the heat-de-
tection device of the aspirating detection system of the
first aspect of the invention.
[0076] The heat-detection capsule of the second as-
pect may therefore have one or more features corre-
sponding to those of the heat-detection device of the first
aspect of the invention. Thus the above description of
the heat-detection device of the first aspect, including but
not limited to all technical advantages and alternative em-
bodiments, may be equally applicable to the heat-detec-
tion capsule of the second aspect.
[0077] Viewed from a third aspect, the invention pro-
vides a method of determining that a temperature in a
monitored environment has exceeded a predetermined
threshold, the method comprising: providing an aspirat-
ing detection system for aspirating and detecting an air-
borne substance; providing a substance or device ar-
ranged to emit the airborne substance when the temper-
ature within the monitored environment exceeds the pre-
determined threshold; and determining in response to
detection of the airborne substance that the temperature
in the monitored environment has exceeded the prede-
termined threshold.
[0078] By using an aspirating detection system to de-
tect heat rather than merely detecting smoke, it is possi-
ble to detect smokeless heat. This may allow for the de-
tection of overheating events which may be indicative of
e.g. damage to a monitored environment or its contents,
and/or events which may be a precursor to such damage
and/or a fire event.
[0079] The substance or device may be a heat-detec-
tion device. By providing a substance or device arranged
to emit the airborne substance when the temperature
within the monitored environment exceeds the predeter-
mined threshold, the aspirating detection system may be
able to detect when the monitored environment is subject
to temperatures indicative of, for example, a fire. The
aspirating detection system may be configured to detect
the airborne substance rather than (or as well as) smoke.
Smoke can be a result of for example a fire but also proc-
esses such as cooking or manufacturing that otherwise
cause nuisance alarms. The heat-detection device may
therefore indicate a fire by the emission of the airborne
substance, rather than a generic smoke produced by a
known source, and therefore the method may help re-
duce instances of false alarms.
As mentioned, the substance or device may emit the air-
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borne substance in response to heat not necessarily from
a fire source, but to any heat of the monitored environ-
ment which exceeds the predetermined threshold. By
emitting the airborne substance when no airborne sub-
stance would otherwise be released, the substance or
device may indicate heat conditions which suggest dam-
age or future damage to, for example, electronic or ma-
chine components. The temperature may be a precursor
to a fire. Preventative and/or failsafe measures may then
be implemented such that damage to electronic or ma-
chine equipment, or otherwise, may be reduced, avoided
and/or minimised.
[0080] Further, the substance or device may require
no electronic components or wiring. That is, the heat-
detection device may be a passive device. The heat-de-
tection device may be suitable for installation in the as-
pirating detection system without electronic communica-
tion and/or electrical connection. As such damage to
buildings and/or infrastructure may be avoided as no
electronic wiring is necessary to provide adequate heat-
detection. No wiring or electricity is needed for the aspi-
rating detection system other than that required for the
aspirating detector, which may (or may not) be located
remotely from the environment to be monitored. The
sampling pipe may be a plastic pipe or otherwise and
may not require electronics. Accordingly no supplemen-
tary electronics or wires for electronic communication or
currents are required in the monitored environment.
Thus, the method may be performed without the provi-
sion of electricity in the monitored environment. It may
therefore be employed for detecting heat in environments
that cannot have electricity introduced therein.
[0081] The method may comprise raising an alarm in
response to determining that that the temperature in the
monitored environment has exceeded the predetermined
threshold. The alarm may be a visual alarm and/or an
aural alarm. The method may comprise generating the
alarm by a siren, a speaker, a bell or the like. The method
may comprise generating the alarm by a stroboscopic
light, an LED or a display panel. The method may com-
prise generating a communication such as an email, SMS
message or the like and sending the communication to
a communication device such as a smartphone. The
method may comprise cooling the monitored environ-
ment. The method may comprise releasing a suppres-
sant into the monitored environment in order to reduce
the temperature therein. Alternatively, the method may
comprise not releasing a suppressant into the monitored
environment in response to detecting that the tempera-
ture therein exceeds the predetermined threshold.
[0082] The method may comprise comparing the pre-
determined threshold to a temperature threshold, and
the method may further comprise selecting a response
based upon that comparison. For example, if the prede-
termined threshold is greater than the temperature
threshold, the method may comprise responding differ-
ently than if the predetermined threshold is less than the
temperature threshold. Thus, the method may be differ-

ent depending on the absolute value of the predeter-
mined threshold, since different temperatures may re-
quire different responses.
[0083] The method may comprise discharging a sup-
pressant such as a fire suppressant in response to de-
termining that that the temperature in the monitored en-
vironment has exceeded the predetermined threshold.
The method may comprise cooling the environment in
response to determining that the temperature in the mon-
itored environment has exceeded the predetermined
threshold, e.g. using an air-conditioning system or the
like.
[0084] The method may comprise providing a fire panel
and/or a command module. The method may comprise
coordinating, in response to detecting the airborne sub-
stance and/or the determining that the temperature in the
monitored environment has exceeded the predetermined
threshold, a response of the aspirating detection system.
The step of coordinating may be performed using the fire
panel and/or command module. The step of raising an
alarm may be performed using the fire panel and/or com-
mand module. The method may comprise generating a
signal to cool the monitored environment using the fire
panel and/or command module. The method may com-
prise generating a signal to discharge a suppressant into
the monitored environment using the fire panel and/or
command panel. The steps of generating a signal afore-
mentioned may be performed in response to detecting
the airborne substance and/or the determining that the
temperature in the monitored environment has exceeded
the predetermined threshold. The method may comprise
sending a notification such as an email or a text message
or the like in response to detecting that the temperature
of the monitored environment exceeds the predeter-
mined threshold. The notification may provide the pre-
determined threshold and indicate that the temperature
exceeds that.
[0085] The method may comprise programming the
fire panel to define a response of the aspirating detection
system upon detecting the airborne substance and/or the
determining that the temperature in the monitored envi-
ronment has exceeded the predetermined threshold
and/or command module.
[0086] The method may comprise detecting the air-
borne substance using an aspirating detector of the as-
pirating detection system.
The method may comprise installing the substance or
device on and/or in a sampling pipe. The method may
comprise installing the substance or device in an interior
of the sampling pipe, or on an exterior of the sampling
pipe. The method may comprise aspirating a sample of
fluid e.g. air from the monitored environment via the sam-
pling pipe. The method may comprise detecting smoke
or the like in the aspirated sample.
[0087] The method may comprise configuring the as-
pirating detector to identify and/or distinguish between a
plurality of airborne substances. The method may com-
prise identifying the airborne substance. The method
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may comprise distinguishing between a plurality of air-
borne substances. The plurality of airborne substances
may be, e.g. smoke and the airborne substance emitted
from the heat-detection device. These steps may be per-
formed using the aspirating detector.
[0088] The method may comprise connecting the as-
pirating detector to a sampling pipe of the aspirating de-
tection system. Thus the aspirating detection and the
sampling pipe may be in fluid communication.
[0089] The method may comprise detecting the air-
borne substance using an optical sensing device.
[0090] The optical sensing device may be a nephelom-
eter. The optical sensing device may comprise a laser
head. The laser head may be a high sensitivity laser
head.
[0091] The method may comprise detecting only the
airborne substance.
[0092] The method may comprise aspirating a sample
of air into the aspirating detection system through the
sampling pipe. This may be performed using an aspirat-
ing device. The aspirating device may be a pump, a fan,
a compressor, or any suitable means for drawing a sam-
ple into the system. The aspirating device may be part
of the aspirating detector.
[0093] The method may comprise providing the sam-
pling pipe at least partially within the monitored environ-
ment. The sampling pipe may thereby be exposed to the
monitored environment and to conditions within the mon-
itored environment. The method may comprise arranging
at least a portion of the sampling pipe in thermal equilib-
rium with the monitored environment.
[0094] The method may comprise providing the sub-
stance or device within the monitored environment, and
thereby exposing the substance or device to conditions
within the monitored environment. The substance or de-
vice may therefore be heated in the event that the tem-
perature in the monitored environment increases. The
method may comprise arranging the heat-detection de-
vice in thermal equilibrium with the monitored environ-
ment.
[0095] The method may comprise mechanically cou-
pling the substance or device to the sampling pipe. The
method may comprise mechanically coupling a heat-de-
tection device to the sampling pipe, and the heat-detec-
tion device may be mechanically coupled using any suit-
able means. The method may include providing a me-
chanical coupling for coupling the heat-detection device
to the sampling pipe. The mechanical coupling may com-
prise e.g. a screw, a clamp, a slot or any suitable mech-
anism.
[0096] The method may comprise arranging the sub-
stance or device to seal an opening in the sampling pipe
to the monitored environment. The method may comprise
providing an opening in the sampling pipe to the moni-
tored environment. The method may comprise sealing
the sampling pipe using the device e.g. blocking the
opening using a heat-detection device. The substance
or device may thereby prevent fluid communication be-

tween the interior of the sampling pipe and the monitored
environment, at least via the opening in the pipe at that
location within the monitored environment. The sub-
stance or device may therefore prevent ingress into the
sampling pipe from the monitored environment of smoke,
particulates, or other substances that could be detected
by the aspirating detector but which do not warrant an
alarm. For example, if the monitored environment com-
prises a kitchen, a garage, and/or another environment
in which smoke or the like is typically expected, the sub-
stance or device may function to prevent false alarms.
The substance or device may adhere to the sampling
pipe. In doing so the heat-detection device may be op-
erable to seal the opening in the sampling pipe.
[0097] The heat-detection device and/or the sampling
pipe may comprise a seal arranged to seal the heat-de-
tection device in the opening of the sampling pipe.
[0098] The method may comprise providing a plurality
of portions of the substance and/or the device. The inte-
rior of the sampling pipe may be entirely sealed (at least
from the monitored environment) by that plurality of sub-
stances or devices. The aspirating detection system may
therefore be configured to function as only a heat-detec-
tion system.
[0099] Alternatively, the substance(s) or device(s) may
seal the sampling pipe only in a particular region of the
monitored environment. For example, if the system is
arranged to monitor a plurality of locations (e.g. including
a kitchen and a library), the sampling pipe may be sealed
by the heat-detection device(s) in one location (e.g. in
the kitchen) to reduce the chance of false alarms from
an environment where smoke or the like is expected, but
may comprise openings in another location (e.g. in the
library) for aspirating air and thereby detecting smoke in
line with usual practices for an aspirating detection sys-
tem. The method may comprise operating the aspirating
detection system as both a typical aspirating detection
system for detecting e.g. smoke, and a heat-detection
system for detecting heat.
[0100] The method may comprise providing the sub-
stance or device within a juncture of the sampling pipe.
[0101] The monitored environment may comprise a
first volume and a second volume. The sampling pipe
may be provided at least partially in the first volume and
at least partially in the second volume. The method may
also include providing the substance or device in the first
volume. The method may comprise providing an opening
into the second volume in the sampling pipe for aspirating
air from the second volume.
[0102] The second volume may be separate or sub-
stantially separate from the first volume. For example,
the first volume may be one in which smoke or the like
is typically expected (e.g. a kitchen), and the second vol-
ume may be one in which smoke is not typically expected
(e.g. a library). The use of the substance or device as
described herein may therefore enable the system to
monitor different types of environment simultaneously.
[0103] It will be appreciated that although the same
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pipe may be partially disposed in the two volumes, the
method may include providing a second sampling pipe
for monitoring the second volume. The sampling pipe
may therefore be a first sampling pipe and may be ex-
posed at least partially to the first volume. The second
sampling pipe may be exposed at least partially to the
second volume. Any suitable number of pipes may be
provided, and the monitored environment may comprise
any suitable number of volumes, each volume monitored
by at least one pipe.
[0104] The first volume may refer to a building, room
and/or apparatus present in the monitored environment.
The second volume may refer to a building, room and/or
apparatus present in the monitored environment.
[0105] The monitored environment may comprise a
plurality of volumes. Each volume may be substantially
separated from the others. The method may comprise at
least partially exposing the sampling pipe to each vol-
ume. The method may comprise providing a plurality of
sampling pipes, and at least partially exposing the one
or more sampling pipes to each volume. Thus, each vol-
ume may be served by at least one sampling pipe. The
method may comprise installing one or more substances
or devices in each sampling pipe. One or more of the
sampling pipes may not have a substance or device in-
stalled. The method may comprise simultaneously mon-
itoring a plurality of separate volumes.
[0106] The monitored environment may be the plenum
of an apparatus. The first and/or second volume may be
the plenum of an apparatus. The apparatus may be ma-
chinery. The apparatus may be an electrical apparatus.
The apparatus may include, for example, a computer
server. The plenum may be an empty space provided for
cooling purposes and/or for housing various compo-
nents. The plenum may be in fluid communication with
the sampling pipe directly. The plenum may be in fluid
communication with the sampling pipe indirectly, for ex-
ample via a capillary tube e.g. for drawing fluid from the
plenum into the sampling pipe.
[0107] By monitoring the apparatus including machin-
ery and electrical apparatus, such devices may be mon-
itored for overheating. Appropriate action may be taken
to then preserve the condition of the apparatus or perform
maintenance on the apparatus, for example. Such over-
heating events may be a precursor to fire events, or may
just be likely to cause damage to the apparatus. Accord-
ingly the method may determine if a monitored environ-
ment of an apparatus exceeds a given temperature.
[0108] The substance or device may be a first sub-
stance or device and the airborne substance may be a
first airborne substance. The method may further include
providing a second substance or device arranged to emit
a second airborne substance when the temperature of
the monitored environment exceeds a second predeter-
mined threshold. The aspirating detection system may
be for aspirating and detecting the first airborne sub-
stance and/or the second airborne substance. The step
of determining may be in response to detection of the

first airborne substance and/or the second airborne sub-
stance.
[0109] By providing a first substance or device and a
second substance or device, each emitting a first and
second airborne substance respectively when the tem-
perature exceeds a predetermined threshold, the method
may involve monitoring multiple locations within the en-
vironment, and may involve detecting when the temper-
ature of the monitored environment at multiple locations
exceeds the predetermined threshold.
[0110] The method may comprise determining a loca-
tion within the monitored environment at which the tem-
perature has exceeded the predetermined threshold,
since the location of the substance or device (e.g. a heat-
detection device) may be known. The method may com-
prise providing a notification indicating the determined
location.
[0111] Further, the first substance or device may be
different to the second substance or device. The method
may involve distinguishing between the first substance
or device and the second substance or device. The meth-
od may therefore involve identifying which substance(s)
or device(s) was compromised. That is, which of the first
and second substances or devices emitted its airborne
substance upon being exposed to a temperature exceed-
ing the predetermined threshold. An alarm may be raised,
or further information deduced, based on which of the
airborne substances was detected.
[0112] The first airborne substance and the second air-
borne substance may be different. The method may com-
prise arranging the first and second substances or de-
vices to emit their respective airborne substances at the
first and second predetermined thresholds respectively.
The step of determining may include distinguishing be-
tween the first airborne substance and the second air-
borne substance. The method may therefore be able to
distinguish which substance or device has been activat-
ed, and hence which predetermined threshold of temper-
ature has been reached.
[0113] The method may include arranging the second
substance or device to emit the second airborne sub-
stance when the temperature of the monitored environ-
ment exceeds a second predetermined threshold. The
method may include arranging the first substance or de-
vice in the first volume and arranging the second sub-
stance or device in the second volume. The method may
include determining which volume has a temperature in
excess of the corresponding predetermined threshold.
The method may include generating an alarm signal in-
dicating heat-detection in the relevant volume may then
be raised or any suitable action may be taken. The meth-
od may comprise providing a plurality of substances or
devices, each with respective airborne substances and
arranging the plurality of substances or devices to dis-
charge those airborne substances when exposed to en-
vironments in excess of respective predetermined
thresholds.
Although the first and second predetermined thresholds
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may be the same, they may also be different. The method
may comprise positioning a first heat-detection device
within a first volume and positioning a second heat-de-
tection device within a second volume. The method may
include detecting an increasing series of temperatures
by detecting the first airborne substance, then detecting
the second airborne substance. The method may include
providing a notification in response to detecting the first
airborne substance, and may further include cooling the
monitored environment in response to detecting the sec-
ond airborne substance. The first and second heat-de-
tection devices may be provided in the same volume,
and the method may therefore track progression of tem-
peratures in that volume by sequential detection of the
first and second airborne substances.
[0114] By being able to distinguish different tempera-
tures in different volumes, the method may be able to
provide bespoke heat-detection and determination. The
combination of multiple substances or devices within a
single aspiration detection may negate the need for mul-
tiple linear heat-detection systems to be installed.
[0115] The provided aspirating detection system may
be a pre-existing and/or a preinstalled aspirating detec-
tion system. The providing of the substance or device
may be a retrofitting of the substance or device to the
aspirating detection system.
[0116] By retrofitting the aspirating detection system
with the substance or device, existing aspirating detec-
tion systems may be repurposed for detecting heat ex-
ceeding a predetermined threshold via the airborne sub-
stance, the airborne substance emitted from the sub-
stance or device when exposed to temperatures exceed-
ing the predetermined threshold. Retrofitting aspirating
detection systems may save costs, as conventional linear
heat detectors need not be installed alongside and/or in
place of existing aspirating detection systems.
[0117] The method may comprise applying the sub-
stance to the sampling pipe e.g. in an interior of the sam-
pling tube. The substance may be a heat-responsive
and/or thermal paste. Upon exposure to the temperature
exceeding the predetermined threshold, the substance
may undergo a reaction and/or phase change which re-
sults in the emission of the airborne substance.
[0118] The provided device may be a heat-detection
device. The heat-detection device may be the heat-de-
tection device of the first or second aspect. The method
may comprise installing the heat-detection device exter-
nally to the sampling pipe, or internally to the sampling
pipe. The method may comprise installing the heat-de-
tection device on an extension of the sampling pipe e.g.
on or in a dedicated portion of the sampling pipe.
[0119] The use of the heat-detection device may have
one or more features corresponding to use of the features
of the first and second aspects. Thus the above descrip-
tion of the heat-detection device of the first and second
aspects, including but not limited to all technical advan-
tages and alternative embodiments, may be equally ap-
plicable to the method of the third aspect accordingly.

[0120] The heat-detection device may be a heat-de-
tection capsule. The method may include arranging a
portion of the heat capsule to structurally fail when the
temperature of the monitored environment exceeds the
predetermined threshold and thereby release the air-
borne substance.
[0121] The method may include enclosing the airborne
substance, or a material emitting the airborne substance,
using the portion and a casing. The airborne substance,
or corresponding material, may be encapsulated and/or
enclosed in an enclosure defined by the heat sensitive
portion and the casing.
[0122] The method may include melting the portion
when exposed to temperatures exceeding the predeter-
mined threshold. The method may include forming the
portion of a material with a melting point equal to the
predetermined threshold, or less than the predetermined
threshold. The method may include forming the portion
of a polycarbonate material.
[0123] The method may include forming the casing.
The casing may be formed of a heat resistant material.
The casing may be formed of a heat stable material. The
casing may be formed of polycarbonate acrylonitrile buta-
diene styrene (PC-ABS).
[0124] The casing may be a lower casing. The portion
may be an upper portion.
[0125] The method may include collecting the upper
portion in the lower casing as the upper portion melts
may prevent spillage of the upper portion. Collecting the
upper portion in the lower casing may prevent the upper
portion solidifying on and/or adhering to surfaces which
it may otherwise damage e.g. the interior of the pipe.
[0126] The method may comprise installing the cap-
sule in the sampling pipe in an orientation so that sub-
stantially only the airborne substance is emitted into the
pipe. For example, the capsule may be installed in a bot-
tom or lower surface of the sampling pipe. Other elements
of the capsule e.g. the portion and/or the casing may not
fall or pass into the sampling pipe. Blockage or reduction
of flow through the sampling pipe may therefore be re-
duced or prevented.
[0127] The method may comprise using the aspirating
detection system of the first aspect and/or the heat-de-
tection capsule of the second aspect. The device may
be the heat-detection device of the first aspect and/or the
heat-detection capsule of the second aspect. The pro-
vided aspirating detection system may be the aspirating
detection system of the first aspect. The method may be
a method of using the aspirating detection system of the
first aspect for determining that a temperature in a mon-
itored environment has exceeded a predetermined
threshold.
[0128] The method may include discharging the air-
borne substance into a sampling pipe of the aspirating
detection system. The method may include replacing a
heat-detection device in the aspirating detection system
after the airborne substance has been discharged from
the heat-detection device.
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[0129] The method of the third aspect may have one
or more steps corresponding to the use and/or provision
of features of the first and/or second aspects of the in-
vention. Thus the above description of the systems
and/or apparatus of the first and second aspects of the
invention, including but not limited to all technical advan-
tages and alternative embodiments, may be equally ap-
plicable to the method of the fourth aspect.
[0130] Viewed from a another aspect, the invention
provides a method of assembling an aspirating detection
system, the method comprising: providing an aspirating
detector for aspirating and detecting smoke in a sample
of air; providing a sampling pipe for providing a sample
of air to the aspirating detector, the sampling pipe at least
partially exposed to the monitored environment; and pro-
viding a heat-detection device exposed to the monitored
environment and arranged to emit an airborne substance
into the sampling pipe when the temperature of the mon-
itored environment exceeds a predetermined threshold;
wherein the aspirating detector is arranged to detect the
airborne substance and thereby detect that the temper-
ature of the monitored environment exceeds the prede-
termined threshold.
The aspirating detection system may be the aspirating
detection system of the first aspect. Accordingly the
method may be a method of assembling the aspirating
detection system of the first aspect.
[0131] The method of this aspect may have one or
more steps corresponding to the use of features of the
first aspect. Thus the above description of the system of
the first aspect, including by not limited to all technical
advantages and alternative embodiments, may be equal-
ly applicable to the method of this aspect.
[0132] The method may include providing the sampling
pipe at least partially within the monitored environment.
[0133] The method may include installing the heat-de-
tection device on and/or in the sampling pipe.
[0134] The method may include mechanically coupling
the heat-detection device to the sampling pipe.
[0135] The method may include arranging the heat-
detection device to seal an opening in the sampling pipe
to the monitored environment.
[0136] The method may include providing a plurality of
heat-detection devices. The method may include arrang-
ing the plurality of heat-detection devices to entirely seal
the interior of the sampling pipe from the monitored en-
vironment.
[0137] The method may include providing the sampling
pipe at least partially within a first volume and at least
partially within a second volume of the monitored envi-
ronment. The method may include providing the heat-
detection device in the first volume.
[0138] The method may include providing a first heat-
detection device and providing a second heat-detection
device. The method may include arranging the first heat-
detection device in the first volume, and arranging he
second heat-detection device in the second volume.
[0139] The method may include retrofitting the heat-

detection device. The method may include retrofitting the
heat-detection device in and/or on the sampling pipe.
[0140] Viewed from another aspect, the invention pro-
vides a heat-detection device exposed to a monitored
environment and arranged to emit an airborne substance
when the temperature of the monitored environment ex-
ceeds a predetermined threshold. The heat-detection de-
vice of this aspect may suitable for use as the heat-de-
tection device described with reference to the first aspect
of the invention. The heat-detection device of this aspect
may therefore have one or more features corresponding
to those of the first aspect. Thus the above description
of the heat-detection device of the first aspect, including
but not limited to all technical advantages and alternative
embodiments, may be equally applicable to the heat-de-
tection device of this aspect.
[0141] Viewed from another aspect the invention may
provide a kit comprising a plurality of heat-detection de-
vices. Each of the heat-detection devices may be con-
figured to emit an airborne substance into a monitored
environment when a temperature of the monitored envi-
ronment exceeds a predetermined threshold.
[0142] The plurality of heat-detection devices may be
a plurality of heat-detection devices for use as the heat
detection devices of the first or second aspects of the
invention.
[0143] The kit may be a kit for retrofitting at least one
heat-detection device to an aspirating detection system,
wherein the at least one heat-detection device is selected
from the plurality of heat-detection devices.
[0144] By retrofitting an existing aspirating detection
system with at least one heat-detection device, existing
aspirating detection systems may be repurposed for de-
tecting heat exceeding a predetermined threshold via the
airborne substance, the airborne substance emitted from
the heat-detection device when exposed to temperatures
exceeding the predetermined threshold. Retrofitting as-
pirating detection systems may save costs, as conven-
tional linear heat detectors need not be installed along-
side and/or in place of existing aspirating detection sys-
tems.
[0145] In retrofitting existing aspirating detection sys-
tems, the aspirating detection system may be reconfig-
ured to detect the airborne substance and thus heat ex-
ceeding the predetermined threshold. Retrofitting exist-
ing aspirating detection systems may therefore repur-
pose them such that additional detecting systems are not
necessary for detecting heat.
[0146] The at least one heat-detection device may be
retrofitted in and/or on a sampling pipe of the aspirating
detection system.
The kit may also be a kit for replacing a heat-detection
device in an aspirating heat-detection system, wherein
the heat-detection device is selected from the plurality of
heat-detection devices. For example, the emission of the
airborne substance may only occur on the first instance
the heat-detection device is exposed to temperatures ex-
ceeding the predetermined threshold.
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[0147] By being able to replace only used heat-detec-
tion devices, rather than an entire heat-detection system,
as with say a linear heat-detection system, costs may be
reduced. Additionally or alternatively, damage to the
monitored environment may be reduced, as mainte-
nance may only be required where the heat-detection
device is located.
[0148] Viewed from another aspect, the invention pro-
vides an aspirating detection system configured to detect
heat. The system may comprise a heat-detecting device.
The system may comprise any of the features of the as-
pirating systems described herein with reference to the
any of the aspects.
[0149] Viewed from another aspect, the invention pro-
vides a method of using an aspirating detection system
to detect heat. The method may comprise providing a
dedicated, heat-responsive component. The method
may comprise any of the features of the methods de-
scribed herewith with reference to any of the aspects.
[0150] Certain exemplary embodiments of the inven-
tion are described below by way of example only and
with reference to the accompanying drawings in which:

Figure 1 shows an aspirating detection system; and

Figure 2 shows a heat-detection device.

[0151] Figure 1 shows an aspirating detection system
1. The aspirating detection system 1 comprises an aspi-
rating detector 2 and a sampling pipe 3. The sampling
pipe 3 is in fluid communication with the aspirating de-
tector 2, and is configured to facilitate a flow of aspirated
air to the aspirating detector 2. The aspirating detector 2
may aspirate air using an aspirating device (not shown).
The aspirating device may be a pump, fan, blower, com-
pressor or the like. The aspirating device can be a com-
ponent of the aspirating detector 2, or may be a separate
element of the system 1. The aspirating detector 2 may
then detect an airborne substance in the aspirated air.
Aspirating detection systems may be used for the detec-
tion of smoke, natural gas, carbon monoxide and other
airborne substances and/or gases.
[0152] The aspirating detection system 1 monitors an
environment 4 comprising a first volume 6 and a second
volume 7. The aspirated air is aspirated from the moni-
tored environment 4 (e.g. from the second volume 7) and
thus the aspirated air may therefore be regarded as a
sample of the air of the second volume 7 of the monitored
environment 4. To aspirate the air, the sampling pipe 3
is disposed at least partially in the monitored environment
4. A number of openings 5 are present in the sampling
pipe 3 such that the aspirating detector 2 is in fluid com-
munication with the monitored environment 4. As can be
seen in figure 1, the aspirating detector 2 need not nec-
essarily be placed in the monitored environment 4, due
to the sampling pipe 3 connecting the two. However, the
aspirating detector could be located in the monitored en-
vironment 4.

[0153] A number of openings 5 may be present in the
sampling pipe 3. The sampling pipe 3 is typically a simple
plastic pipe, and the openings 5 are typically drilled into
the pipe to provide fluid communication from the envi-
ronment 4 to the aspirating detector. In the depicted sys-
tem 1 in Fig. 1, the openings 5 are outside of first volume
6 of the monitored environment 4. As such the aspirating
detection system 1 can monitor multiple volumes of the
environment 4 e.g. the first volume 6 and second volume
7.
[0154] The aspirating detector 2 may be configured to
detect, for example, smoke. The smoke may be the result
of combustion from known sources such as cooking
sources or manufacturing processes. Similarly the
smoke could be produced from fire sources which are
not known and may therefore pose a serious safety risk
or danger. However, without being able to distinguish
between smoke produced from a known or an unknown
source, smoke produced by known sources may result
in nuisance alarms.
[0155] The first volume 6 of the monitored environment
4 could be e.g. a kitchen, factory, or other volume of the
environment 4 where smoke from known sources is prev-
alent. As such, instead of openings in the sampling pipe
3 into the first volume 6, heat-detection devices 100a,
100b are provided installed in and/or on the sampling
pipe 3 of the aspirating detection system 1. Thus, smoke
or other particulates are prevented from entering the
sampling pipe 3 in this volume.
[0156] The heat-detection devices 100a, 100b are re-
sponsive to heat, rather than smoke. When exposed to
an atmosphere at a predetermined threshold tempera-
ture, a heat-detection device 100a, 100b emits an air-
borne substance into the sampling pipe 3, which airborne
substance is detectable by the aspirating detector 2.
Thus, the aspirating detector 2 will receive a signal when
the first volume 6 is at the predetermined threshold tem-
perature. Whilst two heat-detection devices 100a, 100b
are provided in the shown aspirating detection system 1,
one or more heat-detection devices 100 may be provided
as required.
[0157] Each heat-detection device 100 may seal a cor-
responding opening 5 in the portion of the sampling pipe
3 which is partially disposed in the first volume 6 of the
monitored environment 4. As such smoke may be pre-
vented from being aspirated from the first volume 6 to
the aspirating detector 2 and causing nuisance alarms.
Any suitable sealing may be provided, and the heat-de-
tection device 100 may block an opening in the sampling
pipe 3. Thus, the heat-detection device 100 may help
prevent false alarms.
[0158] Instead, the heat-detection device 100 emits an
airborne substance into the sampling pipe 3 when the
temperature of the first volume 6 of the monitored envi-
ronment 4 exceeds a predetermined threshold. The pre-
determined threshold may be regarded as the tempera-
ture which is to be detected by the system 1. The airborne
substance is aspirated to the aspirating detector 2
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through the sampling pipe 3, where it is detected. By
detecting the airborne substance, the aspirating detector
2 is able to indirectly detect heat at a temperature which
exceeds the predetermined threshold.
[0159] The aspirating detector 2 may be configured to
detect only the airborne substance, or may detect the
airborne substance and smoke etc. However, the smoke
may be from other volumes of the environment 4 only
due to the sealing of the openings 5 in the smoky first
volume 6 of the monitored environment 4.
[0160] Alternatively, the aspirating detector 2 may be
configured to detect a first airborne substance of a first
heat-detection device 100a configured to emit the first
airborne substance at a first predetermined temperature,
and also configured to detect a second airborne sub-
stance of a second heat-detection device 100b config-
ured to emit the second airborne substance at a second
predetermined temperature. The aspirating detector 2
may be able to identify and distinguish between the first
and second airborne substances.
[0161] If the first heat-detection device 100a is located
in the first volume 6 of the monitored environment 4, and
the second heat-detection device 100b is located in an-
other volume (not shown) of the monitored environment
4, the emission and subsequent detection of the first
and/or second airborne substance will allow the aspirat-
ing detector 2 to be able to determine when the first and/or
the second predetermined threshold for heat is/are
reached in each volume 6, 7 of the environment 4. Ac-
cordingly the aspirating detection system 1 may be able
to monitor heat in multiple environments, and determine
which of a plurality of volumes has reached the prede-
termined threshold.
[0162] Additionally and/or alternatively the first prede-
termined temperature may differ to the second predeter-
mined temperature. As such varying heat detection re-
quirements may be fulfilled across multiple volumes 6, 7
of the environment 4. For example, as shown in Fig. 1,
the first heat-detection device 100a may emit the first
airborne substance when the first volume 6 reaches a
first predetermined threshold temperature. The second
heat-detection device 100b may emit the second air-
borne substance when the first volume 6 reaches a sec-
ond predetermined threshold temperature. The aspirat-
ing detector 2 can detect and distinguish between the
first and second airborne substances and hence can
monitor temperature progression within the first volume
6.
[0163] Moreover, since the heat-detection process of
the system 1 relies only upon a single heat-detection de-
vice 100 (e.g. a heat-detection capsule) which is readily
replaceable, it is feasible (practically and financially) to
use the system 1 to detect lower temperatures than would
be done with known (e.g. linear) heat detection systems.
That is, it is simple to replace a heat detection device
100a, 100b in the event that it is activated to emit its
airborne substance. The system 1 can therefore easily
be reset, which stands in contrast to known linear heat

detection systems that need e.g. replacement of an entire
installed, coated wire pair. The system 1 may therefore
be used to provide an early warning, raising an alarm or
taking action at temperatures that are merely pre-cursors
to safety critical events, rather than themselves being
safety critical events per se.
[0164] All the while, monitoring of the second volume
7 can be maintained in the usual manner, since the as-
pirating detector 2 can also detect smoke or the like as-
pirated from the second volume 7 via the openings 5 in
the sampling pipe 3. Thus, functionality of the aspirating
detection system 1 is increased compared to known sys-
tems.
[0165] Turning to figure 2, a heat-detection device 100
is shown. The heat-detection device 100 shown in figure
2 may be regarded as a heat-detection capsule. The
heat-detection device 100 comprises a casing 101 and
a closure 102. The closure 102 may also be regarded as
a lid 102. The closure 102 is a portion of the heat-detec-
tion device 100 which is designed to structurally fail (and
thereby open the capsule) when exposed to tempera-
tures exceeding the predetermined threshold, and hence
release the airborne substance. For the shown heat-de-
tection device 100, the closure 102 could melt, combust
or rupture when exposed to such temperatures. A mate-
rial emitting the airborne substance, or the airborne sub-
stance itself, which was previously enclosed and/or en-
capsulated in the heat-detection device 100, may then
be in fluid communication with the sampling pipe 3, and
as such the airborne substance can be aspirated to the
aspirating detector 2, where it is detected.
[0166] The heat-detection device 100 can take any
suitable form. In the depicted example, it is a capsule
100 that is installed on the sampling pipe 3 with the lid
102 oriented into an opening 5. The capsule 100 may be
adhered (e.g. with glue) to the sampling pipe 3 in the
appropriate location, or it may be mechanically coupled
e.g. using a screw arrangement, a bayonet, a slot and
so on. Thus, it may be simple to retro-fit a known aspi-
rating detection system, and/or to reset the system 1 as
described herein following a detection event (i.e. follow-
ing emission of an airborne substance by a heat-detec-
tion capsule 100). The heat-detection device 100 may
be single-use, and may require replacement after a de-
tection event.
[0167] The heat which the heat-detection device 100
is exposed to and/or detects need not necessarily be
from a fire, and can also be a smokeless heat. Accord-
ingly the aspirating detector 2 can not only detect heat
events producing smoke, but other heat events such as
the overheating of apparatus, for example electrical
equipment or machinery, in the monitored environment.

Claims

1. An aspirating detection system for monitoring an en-
vironment, the system comprising:
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an aspirating detector for aspirating and detect-
ing smoke in a sample of air;
a sampling pipe for providing a sample of air to
the aspirating detector, the sampling pipe at
least partially exposed to the monitored environ-
ment; and
a heat-detection device exposed to the moni-
tored environment and arranged to emit an air-
borne substance into the sampling pipe when
the temperature of the monitored environment
exceeds a predetermined threshold;
wherein the aspirating detector is arranged to
detect the airborne substance and thereby de-
tect that the temperature of the monitored envi-
ronment exceeds the predetermined threshold.

2. An aspirating detection system as claimed in claim
1, wherein the heat-detection device is installed on
and/or in the sampling pipe.

3. An aspirating detection system as claimed in claim
1 or 2, wherein the heat-detection device is arranged
to seal an opening in the sampling pipe to the mon-
itored environment.

4. An aspirating detection system as claimed in claim
1, 2 or 3, wherein the airborne substance is at least
one of an aerosol or a target gas;
optionally wherein the airborne substance is paraffin
smoke.

5. An aspirating detection system as claimed in any
preceding claim, wherein the monitored environment
comprises a first volume and a second volume;
wherein the sampling pipe is disposed at least par-
tially in the first volume and at least partially in the
second volume;
wherein the heat-detection device is disposed in the
first volume; and
wherein the sampling pipe comprises an opening in-
to the second volume for aspirating air from the sec-
ond volume.

6. An aspirating detection system as claimed in any
preceding claim, wherein the heat-detection device
is a first heat-detection device and the airborne sub-
stance is a first airborne substance, the system fur-
ther comprising:

a second heat-detection device arranged to emit
a second airborne substance when the temper-
ature of the monitored environment exceeds a
second predetermined threshold;
wherein the aspirating detector is operable to
detect the second airborne substance.

7. An aspirating detection system as claimed in any
preceding claim, wherein the heat-detection device

is a heat-detection capsule comprising a portion ar-
ranged to structurally fail when the temperature of
the monitored environment exceeds the predeter-
mined threshold and thereby release the airborne
substance;
optionally wherein the portion is configured to melt
when the temperature of the monitored environment
exceeds the predetermined threshold.

8. An aspirating detection system as claimed in claim
7, wherein the heat-detection capsule further com-
prises a casing;
wherein the casing and the portion are arranged to
encapsulate the airborne substance.

9. An aspirating detection system as claimed in claim
7 or 8, wherein the portion is formed of a polycar-
bonate material.

10. A heat-detection capsule for use as the heat-detec-
tion device of the aspirating detection system of any
preceding claim.

11. A method of determining that a temperature in a mon-
itored environment has exceeded a predetermined
threshold, the method comprising:

providing an aspirating detection system for as-
pirating and detecting an airborne substance;
providing a substance or device arranged to emit
the airborne substance when the temperature
within the monitored environment exceeds the
predetermined threshold; and
determining in response to the detection of the
airborne substance that the temperature in the
monitored environment has exceeded the pre-
determined threshold.

12. A method as claimed in claim 11, the method com-
prising:
installing the substance or device in and/or on a sam-
pling pipe of the aspirating detection system.

13. A method as claimed in claim 11 or 12, the method
comprising:
determining the location of the temperature exceed-
ing the predetermined threshold based on the type
of airborne substance detected.

14. A method as claimed in claim 11, 12 or 13, the meth-
od comprising:
retrofitting the substance or device to the aspirating
detection system.

15. The method of any of claims 11 to 14, the method
comprising using the aspirating detection system of
any of claims 1 to 9, and/or using the heat-detection
capsule of claim 10.
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