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(567)  Anaspirating smoke detector system 1 compris-
es a network of pipes 4 connected to a central smoke
detection unit 3, which includes a smoke sensor and a
pump 6. The pump 6 is configured to selectively draw air
through the network of pipes 4 in a first direction towards
the smoke sensor during a normal mode of operation,

SELF-CLEANING ASPIRATING SMOKE DETECTOR

and to blow air through the network of pipes 4 in a second,
opposite direction during a cleaning mode of operation.
The cleaning mode of operation may comprise reversing
a direction of rotation of the pump 6, or may comprise
changing how the pump 6 is connected to the network
of pipes 4.
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Description

[0001] The presentdisclosurerelatesto aself-cleaning
aspirating smoke detector system.

[0002] An aspirating smoke detector system is a sys-
tem used in active fire protection, comprising a central
detection unit which draws air through a network of pipes
to detect smoke in multiple locations around a building.
The central detection unit includes a nephelometer that
detects the presence of smoke particles suspended in
air by examining light scattered from a laser beam pass-
ing through a sensorchamber. Aspirating smoke detector
systems are typically much more sensitive than spot-type
smoke detectors.

[0003] Over time, fouling such as dust and other pol-
lutants can accumulate in the pipes. This can contami-
nate the air samples, resulting in false alarms, or can
reduced flow rate through the network of pipes meaning
that incomplete air samples are received by the central
detection unit. Aspirating smoke detector systems are
typically configured to monitor for the presence of fouling,
and will trigger an alert if excessive fouling is detected.
[0004] When fouling is detected, it is necessary to
clean the network of pipes. This typically comprises a
maintenance worker disconnecting a section of the net-
work of pipes and connecting a vacuum or compressor
to that section in order to remove the accumulated foul-
ing. In simpler aspirating systems, the section of the net-
work of pipes may need to be mechanically disconnect-
ed. In other systems, valves may be included within the
network of pipes to isolate a section of piping and to allow
air to be supplied or vented via a separate port.

[0005] A need exists for an improved aspirating smoke
detector system.

[0006] Viewed from a first aspect, the present disclo-
sure provides an aspirating smoke detector system com-
prising a smoke sensor, a network of pipes for supplying
air to the smoke sensor, and a pump configured to draw
the air through the network of pipes in a first direction
towards the smoke sensor during the normal mode of
operation, wherein the system is configured to selective
operate in a cleaning mode of operation in which the
pump blows air in a second, opposite direction through
at least part of the network of pipes.

[0007] The aspirating smoke detector system is thus
capable of providing a self-cleaning function by using its
pump to blow air through the network of pipes. This re-
duces or even avoids the need for manual cleaning of
the pipes, as well as the need for a separate blower or
vacuum to be connected to the system.

[0008] The aspirating smoke detector system may be
configured to initiate the cleaning mode of operation re-
sponsive to detection of possible fouling. Possible fouling
may be detected by detection of contaminants in air re-
ceived by the smoke sensor and/or by detection of a re-
duction in air flow through the network of pipes.

[0009] Additionally, or alternatively, the aspirating
smoke detector system may be configured to initiate the
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cleaning mode of operation periodically, for example dai-
ly, weekly, monthly, or based upon any other periodic
cycle.

[0010] Yet further additionally, or alternatively, the as-
pirating smoke detector system may be configured to in-
itiate the cleaning mode of operation responsive to an
action by an operation, such as a command to initiate
the cleaning mode of operation.

[0011] In one embodiment, the system may be config-
ured such that the pump operates in a first direction dur-
ing a normal mode of operation and in a second, oppo-
sition direction during the cleaning mode of operation.
[0012] The pumpis preferably driven by an electric mo-
tor, and the motor may be operable in a first direction and
a second, opposite direction. Thus, the motor may drive
the pump in the first direction during the normal mode of
operation, and may drive the pump in the second, oppo-
sition direction during the cleaning mode of operation.
[0013] In another embodiment, the system may com-
prise a valve arrangement to alternately connect an outlet
of the pump to an outlet of the system and to the network
of pipes. The outlet of the pump may be connected to
the outlet of the system during the normal mode of op-
eration, and the outlet of the pump may be connected to
the network of pipes during the cleaning mode of oper-
ation.

[0014] The pump may comprise a centrifugal blower.
However, any pump suitable for use with an aspirating
smoke detector system may be used.

[0015] The system may be configured such that the
pump moves air through the smoke sensor during the
normal mode of operation. The system may be config-
ured such that the pump does not move air through the
smoke sensor during the cleaning mode of operation.The
network of pipes preferably comprises at least one pipe,
which may comprise one or more branches. Optionally,
the network of pipe may comprise a plurality of pipes.
The system may be configured to selectively isolate one
or more of the plurality of pipes from a central unit com-
prising the smoke sensor and the pump. The system may
be configured to selectively isolate one or more of the
plurality of pipes from the central unit during either one
or both of the normal mode of operation and the cleaning
mode of operation.

[0016] The one or more pipes preferably each com-
prise a plurality of sampling holes exposed to a protected
environment. The protected environment may comprise
one or more rooms of a building.

[0017] The smoke sensor may comprise a nephelom-
eter.

[0018] The system preferably comprises an alert mod-
ule. The alert module may be configured to trigger an
alert responsive to the detection of possible fouling. The
alertmodule may be configured to trigger an alertrespon-
sive to detection of smoke.

[0019] The system may be installed within a building.
Thus, in a preferred embodiment, the present disclosure
also provides a building comprising a protected environ-
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ment, and an aspirating smoke detector system as de-
scribed above, wherein the network of pipes extends
through the protected environment for supplying air from
the protected environment to the smoke sensor.

[0020] Viewed from a second aspect, the present dis-
closure provides a method of operating an aspirating
smoke detector system, comprising: when operating in
a normal mode of operation, using a pump to draw air
through the network of pipes in a first direction towards
a smoke sensor; and when operating in a cleaning mode
of operation, using the pump to blow air in a second,
opposite direction through at least part of the network of
pipes.

[0021] The aspirating smoke detector system may be
an aspirating smoke detector system as described
above, and may include any of the optional features de-
scribed thereof.

[0022] The method may comprise initiating the clean-
ing mode of operation responsive to detection of possible
fouling. The method may comprise detecting fouling, for
example by detection of contaminants in air received by
the smoke sensor and/or by detection of a reduction in
air flow through the network of pipes.

[0023] The method may comprise initiating the clean-
ing mode of operation periodically, for example daily,
weekly, monthly, or based upon any other periodic cycle.
[0024] The method may comprise initiating the clean-
ing mode of operation responsive to an action by an op-
eration, such as a command to initiate the cleaning mode
of operation.

[0025] In the normal mode of operation, the pump may
operate in a first direction, and in the cleaning mode of
operation, the pump may operate a second, opposition
direction.

[0026] The pumpis preferably driven by an electric mo-
tor, and the motor may be operate in a first direction and
a second, opposite direction. Thus, the motor may drive
the pump in the first direction during the normal mode of
operation, and may drive the pump in the second, oppo-
sition direction during the cleaning mode of operation.
[0027] The method may comprise connecting an outlet
of the pump to the outlet of the system during the normal
mode of operation, and may comprise connecting the
outlet of the pump to the network of pipes during the
cleaning mode of operation.

[0028] The method may comprise moving the air
through the smoke sensor during the normal mode of
operation. The method may not move air through the
smoke sensor during the cleaning mode of operation.
[0029] The network of pipes may comprise a plurality
of pipes. The method may comprise, in the cleaningmode
of operation, selectively isolating one or more pipe of the
plurality of pipes and blowing the air only through one or
more non-isolated pipe of the plurality of pipes.

[0030] A preferred embodiment of the present disclo-
sure will now be described in greater detail, by way of
example only and with reference to the drawings, in
which:
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Figure 1  shows a schematic illustration of an aspirat-
ing smoke detector system;

Figure 2  shows a central detection of the system dur-
ing in a normal mode of operation; and

Figure 3  shows the central detection unit during a
cleaning mode of operation.

[0031] Figure 1 shows an aspirating smoke detector

system 1 configured to detect smoke within a protected
environment 2. The illustrated protected environment 2
is shown as a single room, but it will be appreciated that
the aspirating smoke detector system 1 may be readily
employed to detect smoke across multiple rooms.
[0032] The aspirating smoke detector system 1 com-
prises a central detection unit 3 which is configured to
receive air samples via a network of piping 4 that extends
across the protected environment. In the illustrated em-
bodiment, the network of piping 4 comprises a plurality
of pipes disposed along a ceiling of the protected volume
2. The illustrated example includes four discrete pipes
that each connect directly to the central detection unit 3,
but in other embodiments the network of piping 4 may
include more or fewer pipes, and one or more of the pipes
may include branches.

[0033] The network of piping 4 comprises a plurality of
sampling holes 5 located in the pipes of the network of
piping 4 for collecting air samples from the protected vol-
ume 2.

[0034] The central detection unit 3 is configured to ap-
ply a reduced pressure to one or more pipes of the net-
work of piping 4 so as to draw air through the sampling
holes and along the respective pipes to the central de-
tection unit 3. Where multiple pipes connectto the central
detection unit 3, as in the illustrated embodiment, the
aspirating smoke detector system 1 may comprise valves
to selective draw air along the pipes. For example, the
aspirating smoke detector system 1 may periodically
draw air through each one of the pipes individually.
[0035] The central detection unit3 comprises a sample
analyser having a smoke sensor (not shown), such as a
nephelometer. The sample analyser is configured to
process air samples received from the network of piping
2 in order to detect at least the presence of smoke. Typ-
ically, the sample analyser will provided details regarding
the quantity and/or composition of detected smoke.
[0036] The central detection unit 3 includes an alert
module that is configured to monitor data output by the
sample analyser and to trigger an alertbased on the data.
Typically, the alert module will be able to trigger different
types of alert based on respective criteria. For example,
an initial alert may be raised when low levels of smoke
are detected, which may alert an appropriate member
staff to investigate a potential fire risk, and a general alert
may be raised when higher levels of smoke are detected,
which may instruct occupants of the building to evacuate
the building. Figures 2 and 3 show part of the central
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detection unit 3 of the aspirating smoke detector system
1.

[0037] The central detection unit 3 comprises a pump
6 connected to an inlet conduit 7. The inlet conduit 7 is
in turn connected to the network of piping 4 so as to re-
ceive the air samples and to supply the air samples to
the sample analyser before the air is exhausted via an
outlet conduit 8. The pump 6 in this embodiment is a
centrifugal blower driven by an electric motor.

[0038] During a normal mode of operation, as illustrat-
ed in Figure 2, the pump 6 is driven in a first direction
(clockwise in the figures), which causes the pump 6 to
draw air through the network of piping 4 into the sample
analyser.

[0039] The central detection unit 3 comprises monitor-
ing software that monitors for indicators of potential foul-
ing of the network of piping 4. Such indicators may include
areduce air flow rate, indicative of blockage of a pipe, or
the presence of non-smoke particulate matter such as
dust or other pollution. Upon detection of potential foul-
ing, the central detection unit 3 initiates a cleaning mode
of operation.

[0040] During the cleaning mode of operation, asiillus-
trated in Figure 3, the pump 6 is driven in a second di-
rection (counter clockwise in the figures) opposite to the
first direction, which causes the pump 6 to blow air into
the network of piping 4, i.e. air drawn in through the outlet
conduit 8. This flow of air dislodges accumulated fouling
and causes the fouling to be carried out of the network
of piping 4 via the sampling holes 5.

[0041] Optionally, the central detection unit 3 may be
configured to bypass the sample analyser when operat-
ing in the cleaning mode of operation, so as to avoid any
risk of damaging the components thereof. Thus, the air
may flow directly from the outlet conduit 8, through the
pump 6 and out of the inlet conduit 7 into the network of
piping 4.

[0042] In various embodiments, during the cleaning
mode of operation, the pump 6 may be driven at maxi-
mum power. Additionally, during the cleaning mode of
operation, one or more sections of the network of piping
4 may be isolated from the pump 6 so as to increase the
flow rate of air through non-isolated sections. For exam-
ple,intheillustrated embodiment, the system 1 may close
valves toisolate three of the pipes of the network of pipes
4 from the pump 6, such that the full flow rate is directed
along the remaining, non-isolated pipe. After that pipe
has been cleaned, that pipe is then isolated and another
pipe is connected to the pump 6 to be cleaned. This proc-
ess is repeated until the entire network of piping 4 has
been cleaned.

[0043] By using the pump 6 of the central detection
unit 3, the aspirating smoke detector system is capable
of performing self-cleaning of the network of pipes with-
outthe need for manual intervention or a separate clean-
ing apparatus being connected.

[0044] Whilst the described embodiment operates the
pump 6 in reverse, a similar effect can be achieved by
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utilising a valve arrangement to switch the connections
between an inlet and an outlet of the pump 6, and the
inlet conduit 7 and the outlet conduit 8. For example,
during the normal mode of operation, the inlet of the pump
6 would be connected to the inlet conduit 7 and the outlet
of the pump 6 would be connected to the outlet conduit
8, and in the cleaning mode of operation, the inlet of the
pump 6 would be connected to the outlet conduit 8 and
the outlet of the pump 6 would be connected to the inlet
conduit 7.

Claims

1. An aspirating smoke detector system comprising a
smoke sensor, a network of pipes for supplying air
to the smoke sensor, and a pump configured to draw
the air through the network of pipes in a first direction
towards the smoke sensor during a normal mode of
operation, wherein the system is configured to se-
lective operate in a cleaning mode of operation in
which the pump blows air in a second, opposite di-
rection through at least part of the network of pipes.

2. A system according to claim 1, wherein the system
is configured to initiate the cleaning mode of opera-
tion responsive to detection of possible fouling.

3. A system according to claim 1 or 2, wherein the sys-
tem is configured to initiate the cleaning mode of
operation periodically.

4. A system according to any preceding claim, wherein
the system is configured to operate the pump in a
first direction during the normal mode of operation
and in a second, opposition direction during the
cleaning mode of operation.

5. A system according to any of claims 1 to 3, wherein
the system may comprise a valve arrangement con-
figured to alternately connect an outlet of the pump
to an outlet of the system during a normal mode of
operation, and connect the outlet of the pump to the
network of pipes during the cleaning mode of oper-
ation.

6. A system according to any preceding claim, wherein
the network of pipes comprise a plurality of pipes,
and wherein the system is configured to selectively
isolate one or more of the plurality of pipes from a
central unit comprising the smoke sensor and the

pump.

7. A building comprising a protected environment and
an aspirating smoke detector system according to
any preceding claim, wherein the network of pipes
extends through the protected environment for sup-
plying air from the protected environment to the
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smoke sensor.

8. A method of operating an aspirating smoke detector
system, comprising:

when operating in a normal mode of operation,
using a pump to draw air through the network of
pipesinafirstdirection towards a smoke sensor;

and

when operating in a cleaning mode of operation, 70
using the pump to blow air in a second, opposite
direction through at least part of the network of

pipes.

9. A method according to claim 8, comprising: 15
initiating the cleaning mode of operation responsive
to detection of possible fouling.

10. A method according to claim 8 or 9, comprising:
initiating the cleaning mode of operation periodically. 20

11. A method according to any of claims 8 to 10, wherein
the pump operates in a first direction during the nor-
mal mode of operation, and operates in a second,
opposition direction during the cleaning mode of op- 25
eration.

12. A method according to any of claims 8 to 10, wherein
an outlet of the pump is connected to an outlet of the
system during the normal mode of operation, and 30
wherein the outlet of the pump is connected to the
network of pipes during the cleaning mode of oper-
ation.

13. A method according to any of claims 8to 11, wherein 35
the network of pipes comprises a plurality of pipes,
the method further comprising:
in the cleaning mode of operation, selectively isolat-
ing one or more pipe of the plurality of pipes and
blowing the air only through one or more non-isolated 40
pipe of the plurality of pipes.

45

50

55



EP 3 889 931 A1

WW
2 — , DA
Fig. 1
3 3
HORWNAL OPERATION BACK PLUSH
{tlockwise) {courterciockwi se)




10

15

20

25

30

35

40

45

50

55

EP 3 889 931 A1

des

Européisches
Patentamt

European

Patent Office

ce européen
brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 20 38 2245

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X US 2016/223437 Al (AJAY KEMAL [AU] ET AL) |1-13 INV.
4 August 2016 (2016-08-04) GO8B17/10
* paragraph [0008] *
* paragraph [0239] - paragraph [0240];
figure 1 *
* paragraph [0117] *
* paragraph [0112] *
* paragraph [0167] *
* paragraph [0263]; figure 4 *
X KR 101 845 264 B1 (SIM YEON SOON [KR]) 1,3-8,
18 May 2018 (2018-05-18) 10-13
* abstract *
* paragraph [0009] - paragraph [0013];
figure 1 *
* paragraph [0016] *
* paragraph [0026] - paragraph [0028];
figure 2 *
X DE 20 2008 006811 Ul (HACKER & PETERMANN |1-13

GMBH [AT]) 8 January 2009 (2009-01-08)
* abstract *

TECHNICAL FIELDS
SEARCHED (IPC)

* paragraph [0011] - paragraph [0013] * GO8B

The present search report has been drawn up for all claims

Place of search Date of completion of the search Examiner
Munich 11 September 2020 HeB, Riidiger

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P:inte

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

rmediate document document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 889 931 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 20 38 2245

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-09-2020
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2016223437 Al 04-08-2016 AU 2014336978 Al 28-04-2016
CA 2926732 Al 23-04-2015
CN 105917208 A 31-08-2016
EP 3058335 Al 24-08-2016
JP 6574762 B2 11-09-2019
JP 2017502254 A 19-01-2017
KR 20160097188 A 17-08-2016
TW 201530112 A 01-08-2015
US 2016223437 Al 04-08-2016
WO 2015054749 Al 23-04-2015

KR 101845264 Bl 18-05-2018  NONE

DE 202008006811 U1 08-01-2009 AT 10188 Ul 15-10-2008
DE 202008006811 U1 08-01-2009

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




	bibliography
	abstract
	description
	claims
	drawings
	search report

