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(54) Device for automatically controlling an air maintenance system

(57) A device (10) for automatically controlling an air
maintenance system (12) is disclosed. The device uses
a Passive Infra-Red (PIR) detector (14) to count the
number of movements within an enclosed space during
a specified time period. Readings from a temperature
sensor (16) may also be included. A processor (18) then

estimates the number of people within the enclosed
space and thereby activates the air maintenance sys-
tem (12) at a suitable activation level. Preferably, a PIR
detector (14) with no latching-on period is provided.
Communication between the processor (18) and the air
maintenance system is preferably by way of a radio
transceiver (32).
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Description

Field of the Invention

[0001] This invention relates to the field of automatic
controls for activating and controlling air maintenance
systems in public or private buildings.

Background to the Invention

[0002] Public or private buildings such as pubs, offic-
es, restaurants, cinemas and others often need several
independent air maintenance units to maintain air qual-
ity at an acceptable level. These units may include air
cleaners, extraction fans, heaters or air conditioning
units and ceiling fans. For staff working in these build-
ings, the levels at which to set these different units may
be difficult to judge, or they may neglect to activate the
system until the air quality is already poor.
[0003] Many public or private buildings now operate
automatic air maintenance systems in an attempt to
overcome these difficulties. These usually work by in-
corporating a thermostat into the air maintenance sys-
tem to monitor the temperature within the building.
These systems are limited in that they may activate the
system on a hot day when only one person is in the build-
ing, thereby wasting energy; alternatively, the sudden
arrival of a large number of people, such as in a cinema
or theatre, may not cause the air maintenance system
to activate at a sufficiently high level to maintain air qual-
ity.

Statement of Invention

[0004] According to the present invention there is pro-
vided a device for automatically controlling an air main-
tenance system, the device comprising: sensor means
for detecting at least one parameter within an enclosed
space; and processor means, having at least one input
connectable to said sensor means for receiving data
from said sensor means, and having at least one output;
wherein said sensor means comprises at least one mo-
tion sensor means which can sense a number of indi-
vidual movements within the enclosed space; the device
being characterised in that said processor means is pro-
vided to record the number of movements sensed by
said at least one motion sensor means within the en-
closed space during a specified time period and to pro-
vide an output for controlling the air maintenance sys-
tem when connected thereto.
[0005] In a preferred embodiment of the invention,
said at least one motion sensor means comprises a Pas-
sive Infra-Red (PIR) detector which may provide an out-
put for each movement sensed within the enclosed
space with no latching-on period. Said sensor means
may further comprise at least one temperature sensor.
[0006] Said processor means can interpret said data
received from said sensor means and can select an ap-

propriate activation level for the air maintenance sys-
tem. Said processor means can generate an output sig-
nal which is dependent upon the interpretation of said
data received from said sensor means and the output
signal provides a control signal which can be supplied
to the air maintenance system to control its operation.
[0007] A preferred embodiment of the present inven-
tion further comprises a radio transmitter means having
at least one channel and wherein the control signal can
be communicated to the air maintenance system by the
radio transmitter means under the control of the proc-
essor means, for the purpose of controlling the opera-
tion of the air maintenance system. In a preferred em-
bodiment, said radio transmitter means is arranged to
transmit the control signal to the air maintenance sys-
tem, when connected thereto, at substantially regular in-
tervals under the control of the processor means, for the
purpose of adjusting the operation of the air mainte-
nance system.
[0008] The invention may further comprise receiving
means for receiving the transmitted control signal when
the device is in operation, these receiving means pref-
erably comprising radio receiver means. The radio re-
ceiver means is connectable with the air maintenance
system in order to control the operation thereof.
[0009] A preferred embodiment of the present inven-
tion further comprises interpreting means, connectable
to an output of the radio receiver means, in order to in-
terpret the control signal and to provide an output for
controlling the operation of the air maintenance system.
Preferably, said interpreting means is further connecta-
ble to switching means of or for the air maintenance sys-
tem, whereby electrical power can be supplied thereto.
[0010] In a preferred embodiment of the present in-
vention, said sensor means is manually adjustable and
said processor means is manually configurable.
[0011] A further embodiment of the present invention
provides an air maintenance system comprising at least
one air maintenance unit for controlling the atmospheric
parameters in an enclosed space and comprising a de-
vice as herebefore described.
[0012] In a further embodiment, the or each at least
one air maintenance unit is selected from air cleaners,
ventilation units and/or temperature control units.

Brief description of the Figures

[0013] There now follows a detailed description,
which is to be read with reference to the accompanying
drawings, of several embodiments of the present inven-
tion which have been selected for description to illus-
trate the invention by way of example and not be way of
limitation.
[0014] Fig. 1 shows a preferred embodiment of the in-
vention in a schematic form.
[0015] Fig. 2 shows an example schematic circuit di-
agram of a preferred embodiment of the invention.
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Detailed Description of the Preferred Embodiments

[0016] With reference to Figures 1 and 2, a preferred
embodiment of the present invention provides a device
10 for automatically controlling an air maintenance sys-
tem 12. The device comprises sensor means 14,16 for
detecting at least one parameter within an enclosed
space; and processor means 18, having at least one in-
put for receiving data from said sensor means 14,16,
and having at least one output. In the embodiment de-
picted in the Figures, the sensor means is provided by
only two sensors 14,16 and the processor means by a
single processor 18, but it will be appreciated that a large
enclosed space or a building containing a number of
rooms may require many individual sensors which may
be controlled by one or several processors.
[0017] Each said sensor means comprises at least
one motion sensor means 14 which can sense a number
of individual movements within the enclosed space. In
the embodiment shown in the Figures, the motion sen-
sor 14 is a Passive Infra-Red (PIR) detector 14, but it
will be appreciated that other motion sensors are well
known to a skilled person and may easily be substituted
for the PIR detector 14 shown.
[0018] The PIR detector 14 may be of a standard de-
sign but, in a preferred embodiment, a modified PIR de-
tector, i.e. with no latching-on period, is provided. When
a standard PIR detector senses movement it 'latches
on' for a period of about 3 seconds. During the latching-
on period, the detector provides a single output signal
regardless of the number of movements sensed during
that period. Whereas this may be acceptable in an en-
closed space where sudden surges in people are not
expected, it would not be suitable for use in many public
buildings such as cinemas and theatres. In these build-
ings, tightly gathered groups of people may enter the
enclosed space simultaneously and a standard PIR de-
tector may only provide a single output pulse. The mod-
ified PIR detector 14 used in a preferred embodiment of
the present invention, not having a latching-on period,
would output a large number of signals in this situation
and give an indication of the number of people within
the group. This may have drawbacks should a single
person stand very close to the modified PIR detector 14.
Were this to happen, the PIR would indicate that an er-
roneously high number of movements were being
made. This can easily be overcome by mounting the PIR
detector away from areas accessible to the public or on
the ceiling, but preferably there is a provided a pulse
limiter or 'one shot device' 20 situated between the PIR
detector 14 and the processor 18 to limit the number of
pulses outputted by the PIR detector 14 in any given
time period. The one shot device may, for example,
comprise a multi-vibrator.
[0019] The processor 18 is provided to record the
number of movements sensed by the or each motion
sensor 14 within the enclosed space during a specified
time period. The number of movements sensed by the

PIR detector 14 and recorded by the processor 18 is
related to the number of people within the enclosed
space and the processor 18 is arranged to interpret data
received from the PIR detector 14.
[0020] Data from the PIR detector 14 is further com-
bined with that from a corresponding one or more tem-
perature sensors 16, each of which may comprise a
thermistor 20 as well as other components. Although
these are the only types of sensor shown in the Figures,
others may be suitable for measuring the parameters
within the enclosed space. A noise sensor, for example,
may also be used to estimate the number of people
present, or a smoke detector may sense the need to ac-
tivate a ventilation unit 22. Once data from the sensors
14,16 has been interpreted by the processor 18, the
processor 18 can then select an appropriate activation
level for the air maintenance system 12 and generate
an output signal 24 which is dependent upon the inter-
pretation of said data received from said sensor means
14,16. The output signal 26 provides a control signal 26
which can be supplied to the air maintenance system
12 to control its operation. It will be apparent that the
processor 18 can be programmable with the details of
the air maintenance system 12 and of the sensors 14,16
present within the building. For example, a basic algo-
rithm for a device 10 comprising only two sensors, a PIR
detector 14 and a temperature sensor 16, controlling an
air maintenance system 12 comprising only two air
maintenance units, an air cleaner 28 and a ventilation
unit 24 may be:

Processor Inputs Processor Outputs

[0021] No strikes by PIR for 20 minutes . . . Both units
off Low level strikes by PIR ..... Both units low High level
strikes by PIR and low temperature .... ........ Air cleaner
high, Ventilation unit low Low level strikes by PIR and
high temperature .... ..... Air cleaner low, Ventilation unit
high High level strikes by PIR and high temperature .....
Both units high
[0022] A preferred embodiment of the invention fur-
ther comprises a radio transmitter means 30 having at
least one channel and wherein the control signal 28 can
be communicated to the air maintenance system 12 by
the radio transmitter means 32 under the control of the
processor 18, for the purpose of controlling the opera-
tion of the air maintenance system 12. Although the Fig-
ures show a radio transmitter 32, it will be understood
that other forms of communication, such as by direct
wire transmission, may be used. Furthermore, in an em-
bodiment where the radio transmitter 32 has more than
one channel, it may be possible to transmit different con-
trol signals 28 to different parts of the air maintenance
system 12 such that different parts of a large building
may be controlled independently from single processor
18.
[0023] A preferred embodiment has the radio trans-
mitter 32 arranged to transmit the control signal 28 to
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the air maintenance system 12 at substantially regular
intervals under the control of the processor 18. This fea-
ture enables the quick reset of errors due to interference
between the radio transmitter 32 and the air mainte-
nance system 12, or due to device response failure of
the air maintenance system 12.
[0024] A preferred embodiment of the present inven-
tion further provides receiving means 32 for receiving
the control signal 28 when the device is in operation. In
a preferred embodiment, said receiving means 34 com-
prises radio receiver means 34, although other possibil-
ities, such as direct wire communication, may be envis-
aged and implemented. The radio receiver means 34 is
further connectable with the air maintenance system 12
in order to control the operation thereof.
[0025] An embodiment of the present invention fur-
ther provides interpreting means 34, connectable to an
output of the radio receiver means 34, in order to inter-
pret the control signal 28 and to provide an output for
controlling the operation of the air maintenance system
12. These interpreting means 36 may comprise a de-
coder 36 for decoding the control signal 28.
[0026] The interpreting means 36 may further be con-
nected to switching means 36 of or for the air mainte-
nance system 12, for supplying power thereto. Many pri-
or air maintenance systems already comprise control
switches to which the interpreting means 36 of the
present invention may be connected such that the air
maintenance system may be activated at an appropriate
level as directed by the processor 18. It may be neces-
sary to hard wire the interpreting means 36 directly to
the control switches of the air maintenance system, or
simple connectors may be available. If neither of these
possibilities is practicable, the present invention may
further provide at least one relay 38 for supplying power
to the air maintenance system at an appropriate level
as directed by the processor 18.
[0027] So that the present invention may be suitable
for use in many different enclosed spaces, a preferred
embodiment of the present invention further provides
sensors 14,16 which is manually adjustable and a proc-
essor 18 which is manually configurable.
[0028] The sensor adjusting means may comprise a
PIR range switch 38 connected to the processor 18. In
the exemplary embodiment of Figure 2, the PIR range
switch 40 comprises a three way switch with each of the
outputs going to the processor 18 and activating differ-
ent control functions programmed therein. It can be
seen, however, that the PIR range switch may have any
number of outputs dependent upon the amount of con-
trol required by the user. Alternatively a PIR range
switch 40 may be attached directly to the PIR detector
14 for controlling the sensitivity to movement of the PIR
detector 14.
[0029] Alternatively, or in addition, the adjusting
means may provide means for adjusting the sensitivity
of the temperature sensor 16. Where the temperature
sensor comprises, for example, a thermistor, the sensi-

tivity may be controlled by way of an adjustable voltage
divider 40 and operational amplifier 42. The adjustable
voltage divider 42 comprises an adjustable resistor 44
and a first scaling resistor 46. The outputs from the ther-
mistor 22 and the adjustable voltage divider 42 could
each be fed into one of the inputs to the operational am-
plifier 44. The thermistor should be connected to a sec-
ond scaling resistor 48, which has a resistance chosen
to enable the adjustable resistor 42 in conjunction with
the first scaling resistor 48 to be marked with a temper-
ature scale. Thus any difference between the output
voltage of the thermistor 22 and of the adjustable volt-
age divider 42 would reflect a difference between the
selected temperature and the actual temperature of the
enclosed space. The op-amp 44 would amplify and out-
put this voltage difference into a level detector 50 which
may detect simply that the enclosed space is too hot or
too cold, or the adjustment means may comprise further
components such that the amount by which the meas-
ured temperature is different from the selected temper-
ature is indicated. The level detector 52 would pass in-
formation on whether the enclosed space is too hot or
too cold to the processor 18, in order that the processor
18 may interpret the data and activate the air mainte-
nance system 12 at an appropriate level. Other thermo-
static control devices may be suitable for use with the
present invention.
[0030] The processor configuring means may allow
the user to change the way in which the processor 18
interprets the data provided by the sensors 14,16, such
that the control signal 28 is transmitted under different
conditions.
[0031] Preferably, the sensors 14,16 are housed in
separate boxes which should be small and easy to fix
onto a wall or ceiling. This feature keeps the sensors
14,16 discrete and easy to install. Alternatively, the sen-
sors 14,16 may be housed inside (or proximate to) each
air maintenance unit such that each unit is independent-
ly controlled without the need for radio communication.
[0032] Another preferred feature, illustrated in Figure
2, is a reset switch 52 connected to the processor 18.
This allows the user to reset the system in the event of
a malfunction, or to turn it off altogether and allow man-
ual control of the air maintenance system 12. Also
shown in Figure 2 is a shutdown timer 54 attached to
the air maintenance system 12 which shuts the system
12 down after a predetermined period of time: 5 minutes,
for example. This may be necessary if the device 10
malfunctions such that the control signal 28 is no longer
transmitted to the air maintenance system 12.
[0033] A preferred system according to the present in-
vention provides an air maintenance system 12 com-
prising at least one air maintenance unit 24,30,56, only
one of which is shown in Figure 2, for controlling the
atmospheric parameters in an enclosed space and com-
prising a device 10 substantially as described herein.
[0034] In the preferred system, the or each at least
one air maintenance unit 24,30,54 is any one of an air
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cleaner 30, a ventilation unit 24 or a temperature control
unit 58. The temperature control unit 58 may consist of
several sub units such as heaters, ceiling fans or air con-
ditioning devices.

Claims

1. A device for automatically controlling an air mainte-
nance system, the device comprising:

sensor means for detecting at least one param-
eter within an enclosed space; and
processor means, having at least one input
connectable to said sensor means for receiving
data from said sensor means, and having at
least one output;
wherein said sensor means comprises at least
one motion sensor means which can sense a
number of individual movements within the en-
closed space; and
wherein said processor means is provided to
record the number of movements sensed by
said at least one motion sensor means within
the enclosed space during a specified time pe-
riod and to provide an output for controlling the
air maintenance system when connected
thereto.

2. A device as claimed in Claim 1 wherein said at least
one motion sensor means comprises a Passive In-
fra-Red (PIR) detector.

3. A device as claimed in Claim 2 wherein said PIR
detector provides an output for each movement
sensed within the enclosed space with no latching-
on period.

4. A device as claimed in any one of Claims 1 to 3
wherein said sensor means further comprises at
least one temperature sensor.

5. A device as claimed in any one of the preceding
Claims wherein said processor means can interpret
said data received from said sensor means.

6. A device as claimed in Claim 5 wherein said proc-
essor means can select an appropriate activation
level for the air maintenance system.

7. A device as claimed in either one of Claim 5 and
Claim 6 wherein said processor means can gener-
ate an output signal which is dependent upon the
interpretation of said data received from said sensor
means.

8. A device as claimed in Claim 7 wherein the output
signal provides a control signal which can be sup-

plied to the air maintenance system to control its
operation.

9. A device as claimed in Claim 8 further comprising
radio transmitter means having at least one channel
and wherein the control signal can be communicat-
ed to the air maintenance system by the radio trans-
mitter means under the control of the processor
means, for the purpose of controlling the operation
of the air maintenance system

10. A device as claimed in Claim 9 wherein the radio
transmitter means is arranged to transmit the con-
trol signal to the air maintenance system, when con-
nected thereto, at substantially regular intervals un-
der the control of the processor means for the pur-
pose of adjusting the operation of the air mainte-
nance system.

11. A device as claimed in either one of Claim 9 and
Claim 10 and further comprising receiving means
for receiving the transmitted control signal when the
device is in operation.

12. A device as claimed in Claim 11 wherein said re-
ceiving means comprises radio receiver means.

13. A device as claimed in Claim 12 wherein the radio
receiver means is connectable with the air mainte-
nance system in order to control the operation
thereof.

14. A device as claimed in Claim 13 further comprising
interpreting means, connectable to an output of the
radio receiver means, in order to interpret the con-
trol signal and to provide an output for controlling
the operation of the air maintenance system.

15. A device as claimed in Claim 14 wherein said inter-
preting means is connectable to switching means
of or for the air maintenance system, whereby elec-
trical power can be supplied thereto.

16. A device as claimed in any one of the preceding
Claims wherein said sensor means is manually ad-
justable.

17. A device as claimed in any one of the preceding
Claims wherein said processor means is manually
configurable.

18. An air maintenance system comprising at least one
air maintenance unit for controlling the atmospheric
parameters in an enclosed space and further com-
prising a device according to any one of Claims 1
to 17.

19. A system as claimed in Claim 18 wherein the or
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each at least one air maintenance unit is selected
from air cleaners, ventilation units and/or tempera-
ture control units.
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