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(57) Abstract: A climate control system (200) is provided with a building master controller (201) and in each zone (z1, z2) is pro-
vided with a combined zone unit (210z1, 210z2). A CO, sensor (211) and a temperature sensor (212) are integrated into the com-
bined zone units (210z1, 210z2). Additionally provided in each zone (zl, z2) is a louvre actuator (220z1, 220z2) and a valve
(221z1, 22172). The respective louvre actuators (220z1, 220z2) and valves (221z1, 22122) are connected to the local combined
zone units (210z1, 210z2) via single core cables (219) and communication connectors (218). Additionally, the local combined
zone units (210z1, 210z2), louvre actuators (220), and valves (221), are connected directly to a local power supply unit (230z1,
230z2) by a power supply cable (231). The combined zone units (210z1, 210z2) are provided with a power supply connector
(217) for receiving the power supply cable (231). The combined zone units (210z1, 210z2) are each connected to each other and
the building master controller (201) via successive lengths of a twisted 2 core cable (209). At the central controller (201), the ca-
bles (209) are connected to a single intelligent combined zone unit connection (203) provided as part of the central controller
(101). At each combined zone unit (210z1, 210z2) the cables (209) are connected to a communicator connection (216). The cables
(209) enable communication between the central controller (201) and the respective combined zone units (210z1, 210z2). In order
to enable communications from the central controller (201) to reach a desired combined zone unit (210z1, 210z2) and to enable
the central controller (201) to identify communications received from each combined zone unit (210z1, 210z2) each combined
zone unit (210z1, 210z2) incorporates a processing unit (215).
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Improvements Relating To Climate Control Svstems

The present invention relates to climate control systems for buildings and in

particular zone control of such systems.

Many modern multi-room buildings incorporate climate control. Typically
such systems comprise a central control unit connected to a plurality of climate
sensors (typically temperature sensors) disposed in individual zones throughout the
building and also connected to a similarly dispersed plurality of climate control units.
The climate control units may be active heating or cooling units or may be passive
heating or cooling units. Such passive units may include window actuators for
opening windows and controllable actuated louvres (or other similar ventilation
means) for naturally ventilating a zone. By sending contro! signals to the climate
confrol units in response to the output signals of associated temperature sensors, the

temperature of individual zones in the building can be maintained at a desired level.

Many such systems also allow the users of individual zones to override the
climate control system within the zone. In order to facilitate this override, a zone
controller is provided. Typically, this comprises a wall mounted unit providing user
actuable override mputs and is integrated and wired with the zone temperature sensor.
In response to the user override input, the wall mounted unit sends an override signal
to a central control unit. The central control unit can evaluate the received override
signal and may in response send a control signal to climate control units associated

with the same zone to thereby adjust the zone temperature as required.

As described above, the climate control units and climate sensors in each zone
are connected to the central controller via individual direct wired connections. This
allows the building operator to maintain overall control of the system and also to
monitor operation of the system thereby gaining an indication of potential climate
control difficulties as they occur. In order to provide the requisite functionality and
reliability throughout a building, zone controllers, climate sensors and climate control
units are connected to the central controller by hard wired links. These links provide

both a power supply and carry contro} signals and output signals. However, providing
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direct links to individual zone controllers, climate sensors and climate control units
requires a considerable complexity of wiring and master controller information
gathering input / output modules. Furthermore, since both power and signals must be
carried by each connecting wire, multi-core wires are required to provide these
connections. Accordingly, climate control systems of this type are relatively complex

and expensive to fit.

It is therefore an object of the present invention to provide a climate control
system which at least partially overcomes, or alleviates, some or all of the above

problems.

According to a first aspect of the present invention, there is provided a
combined zone unit for a climate control system for a building having a plurality of
climate controlled zones, each climate controlled zone having a combined zone unit,
wherein the combined zone unit comprises: an integrated climate sensor; a power
supply connection means; one or more connection means for providing connection to
any further climate sensors provided within the zone and connection to one or more
climate control units provided within the zone; master control connection means for
providing a wired connection to the building master control unit; wherein the
combined zone unit is additionally provided with a processing unit operable both to
communicate with the building master controller and to direct the operation of the one
or more climate control units in response to the output of the integrated climate sensor
and any further climate sensors to maintain zone climate within a desired range; and
wherein the processing unit has a unique addressing identifier and is operable to send
and receive communications incorporating the unique identifier and to ignore
communications omitting the unique identifier such that a plurality of combined zone
units may be separately addressed by the building master controller when connected

together and to the building master controller in series.

According to a second aspect of the present invention, there is provided a
climate control system for a building, the system comprising: a building master
controller; a plurality of climate controlled zones, each climate controlled zone having

a combined zone unit according to the first aspect of the present invention and at least
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one climate control unit, wherein the combined zone units are connected to each other

and to the building master controiler in series.

By providing combined zone unit in accordance with the first aspect of the
present invention, it is possible to implement a building climate control system using
less complex components, less extensive and less expensive wired connections.
Additionally, separating the power supply from the communications link to the
building master controller enables the use of a local power supply for the combined

zone unit further reducing the complexity, extent and cost of the required wiring.

The wired connection between the combined zone unit and the building master
controller may be a two core communications cable. Similarly, the wired connection
between the combined zone unit and the climate sensors and/or the climate control
units may be a two core communications cable. Alternatively and preferably, the
wired connection between the combined zone unit and the climate sensors and/or the

climate control units may be a single core communications cable.

The power supply comnection means may enable direct connection to the
building power supply. Alternatively, the power supply connection means may enable
connection to a power supply unit operable independently of either the building power
supply or another internal or external power source. The climate sensors and/or the
climate control units may each be directly connected to the building power supply or

to a power supply unit as desired or as appropriate.

The combined zone unit may be provided with a user interface. The interface
may enable the user to control the operation of the combined zone unit and hence the
zone climate. The interface may be operable to change specific thresholds for
directing operation of the climate control units. Alternatively, the interface may
provide for user override of the operation of the climate control units. The user
interface may comprise one or more user actuable controls. The user interface may
additionally comprise one or more visual indicators. The visual indicators may
comprise one or more indicator lamps and/or a display unit. The display unit may be

operable to display indicators or alphanumeric information, if required or desired.
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The processing unit may be operable to communicate to the building master
controller details relating to the output of the climate sensors. The processing unit
may be operable to direct operation of the climate control units in response to
communications received from the building central control unit. These
communications may be generated in response to communications relating to the
climate sensors. The communications received from the building master controller
may have the effect of reprogramming the operation of the combined zone unit. The
communications received from the building master controller may take precedence

over or may cede precedence to the user interface.

The climate sensors may be any sensor operable to output an electronic signal
in response to climatic conditions within a zone. In particular, suitable climate
sensors include but are not limited to: temperature sensors, carbon dioxide sensors,
carbon monoxide sensors, humidity sensors, lux sensors, occupation sensors or

similar.

The climate control units may be any units operable to control the climatic
conditions of a zone in response to an electrical signal. In particular, suitable climate
control units include but are not limited to plant and equipment such as: heating
means (such as hot water radiafors, zone control valves, clectric heating, gas fired
boilers, fan heaters and the like), cooling means (such as air cooling units,
refrigerating units, fans, motorised louvres/windows and the like), ventilation means
{such as ducted fans, louvers, windows and the like) or combined units operable to

provide a combination of heating, cooling and ventilation.

The combined zone unit may be provided within a protective housing, One or
more of the climate sensors may be co-located within the protective housing. The
protective housing may comprise a two piece housing having a "pluggable” base and a
lid. The housing may be adapted for wall mounting. In such embodiments, the base
may be attached to the wall or an electrical conduit fitting by suitable fixing means
that may include, but are not limited to, screws, bolts, nails, pins, adhesives and snap

fitting elements. The lid may be releasably attached to the base by means of suitable
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fixing means that may include, but are not limited to, screws, bolts, nails, pins,

adhesives and snap fitting elements.

The base may provide the one or more connection means. The processing unit
(and in appropriate embodiments) the user interface and the co-located climate sensors
may be mounted on or connected to a printed circuit board (PCB) within the lid

enclosure.

The building may be provided with a combined zone unit in every room or
only in selected rooms. The building may be a domestic residence such as a house or
a plurality of domestic residences such as an apartment block. The building may be a

public building such as offices, industrial units, a hotel, schools or similar.

An embodiment of the invention will now be described, by way of example

only, with reference to accompanying drawings, in which:

Figure 1 is a schematic diagram of the wiring connections of a climate

control system for a building according to the prior art;

Figure 2 is a schematic diagram of the wiring connections of a climate

control system for a building according to the present invention;

Figure 3 is a schematic diagram of a combined zone unit according to

the present invention; and

Figure 4 shows one potential embodiment of an interface on the lid of a
housing for a combined zone unit according to the present

invention.

Referring now to Figure 1 an example of the wiring of a prior art climate
control system 100 for a building is shown. For the sake of clarity, the illustrated
system controls only two zones zl, z2. It will of course be appreciated that such

systems may control many more than two zones.

The system 100 is provided with a building master controller 101 and in each

zone z1, z2 is provided with a zone controller 110z1, 11022, a CO, (Carbon Dioxide)
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sensor 111z1, 11122, a louvre actuator 120z1, 12022 and a valve 121z1, 12122. The
valves 121z1, 12122 are typically central heating flow valves and might for example
be 2 or 3 port valves or picc valves (pressure independent characterised control valve;
operable to provide a constant flow of water and/or shut off a flow of water within a

hot water based heating system).

The zone controller, 110z1, 11022 may incorporate temperature sensing

means.

The zone controllers 110z1, 11022 and CO, sensors 111z1, 11122 are each
connected to the building master controlier 101 via a 4 core cable 109. The cables
109 are connected in turn to zone controller connections 103, provided as part of the
central controller 101. The cables 109 hence provide power to the zone controllers
110z1, 11022 and CO;, sensors 11121, 111z2. Additionally, the cables 109, transport
signals from the zone controllers 110z1, 11022 and CO- sensors 111z1, 11122 to the

central controller 101.

Similarly, the louvre actuators 120z1, 12022 and the valves 121z1, 12122 are
each connected to the building master controller 101 via a 4 core cable 119,. The
cables 119 are connected in turn to zone controller connections 104, provided as part
of the central controller 101. The cables 119 hence provide both power and control

signals to the louvre actuators 120z1, 12022 and the valves 121z1, 12122.

A central processing unit 102 receives input from each of the zone controllers
110z1, 11022 and CO; sensors 111z1, 11122 so as to monitor climatic conditions in
each zone z1, z2. If necessary the central processing unit 102 sends control signals to
the louvre actuators 120z1, 12022 and the valves 121zl1, 12122, This enables the
climate in each zone z1, z2 to be controlled by appropriate operation of the louvre

actuators 120z1, 12022 and the valves 121zl1, 12122,

This arrangement has the drawback that cach zone controller 110z1, 11022,

and CO; sensor 111z1, 11122, louvre actuator 120z1, 12022 and valve 121z1, 12122
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requires direct connection to the central controller for both power and control signals.

As a result, installing such a system is complex and expensive.

Turning now to Figures 2 and 3 an example of the wiring of a climate control
system 200 for a building according to the present invention is shown. For the sake of
clarity, the illustrated system shows only two zones zl, z2. It will of course be

appreciated that such systems may control many more than two zones.

The system 200 is provided with a building master controller 201 and in each
zone z1, z2 is provided with a combined zone unit 210z1, 210z2. In the present
example a CO, (Carbon Dioxide) sensor 211 (see figure 3) and a temperature sensor
212 (see figure 3) are integrated into the combined zone units 210z1, 210z2.
Additionally provided in each zone zl1, z2 is a louvre actuator 220z1, 22022 and a

valve 221z1, 22122.

The respective louvre actuators 220z1, 22022 and valves 221z1, 22122 are
connected to the local combined zone units 21021, 21022 via single core cables 219
and communication connectors 218. Additionally, the local combined zone units
210z1, 21022, louvre actuators 220, and valves 221, are connected directly to a local
power supply unit 230z1, 230z2 by a power supply cable 231. The combined zone
units 210z1, 21022 are provided with a power supply connector 217 for receiving the

power supply cable 231.

The combined zone units 210z1, 21022 are each connected to each other and
the building master controller 201 via successive lengths of a twisted 2 core cable 209.
At the central controller 201, the cables 209 are connected to a single intelligent
combined zone unit connection 203 provided as part of the central controller 101. At
each combined zone unit 210z1, 210z2 the cables 209 are connected to a

communicator connection 216,

The cables 209 enable communication between the central controller 201 and
the respective combined zone units 210z1, 210z2. In order to enable communications

from the central controller 201 to reach a desired combined zone unit 210z1, 21022
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and to enable the central controller 201 to identify communications received from
each combined zone unit 210z1, 21022 each combined zone unit 210z1, 21022

incorporates a processing unit 215 (see figure 3).

The processing unit 215 stores a unique addressing identifier which it includes
in every communication. The central controller 201 scans every received
communication for an addressing identifier to enable it to identify the specific
combined zone unit 210z1, 21022 that has issued the communication. Similarly,
central controller 201 addresses each issued communication with an addressing
identifier and each processing unit 215 scans every received communication to
determine whether it contains the correct addressing identifier. If so, the processing
unit 215 processes the communication. If not, the processing unit 215 ignores the
communication. In such cases, the communication travels along the cable 209 to the

specifically addressed combined zone unit 210.

The processing unit is also connected to the power connector 217 and the
communication connectors 218. As can be scen in figure 3, communication
connectors 218 are also provided to connect the processing unit to CO, (Carbon
Dioxide) sensor 211 and temperature sensor 212. A further communication connector

218 is provided to connect the processing unit to a user interface 250.

The processing unit 215 is operable to locally monitor the sensors 211, 212
within its zone and to control the associated louvre actuators 220z1, 22022 and valves
221z1, 22122 to control the climate in the zone. Periodically, the processing unit will
communicate a status report to the central controller via cable 201. The central
processing unit 202 of the central controller can thus monitor operation of each
combined zone unit 210z1, 21022, If necessary, an override communication can be

communicated along cable 209 to a specific combined zone unit 210z1, 21022,

In this manner, since each combined zone unit 210z1, 21022 is provided with a
processing unit operable to store a unique addressing identifier the complexity of

wiring linking combined zone units 21071, 21022 to the central controller 201 can be
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reduced. Additionally, the processing unit 215 enables an combined zone unit 210z1,
21022 to locally process and conirol louvre actuators 22021, 22022 and valves 221z1,
22122 thus reducing the computational burden on central controller 201 as well as the
wiring complexity. Further reductions in the wiring complexity are enabled by the

local provision of a power supply 230.

“Typically, the combined zone units 210 can be provided within a protective
housing 240. The housing might typically comprise a base adapted for attachment to a
wall or the like and a lid adapted to be releasably attached to the base and to provide a
user interface 250. The base may typically incorporate fittings for retaining the
various connector means 216, 217, 218 and access openings for the various cables
209, 219 and 231. The base may additionally provide fittings for retaining one or
more printed circuit board (PCB). Upon the PCB may be mounted the processing unit
215 and, if appropriate any of the CO; sensor 211, temperature sensor 212 or the

circuitry relating to the interface 250.

Turning now to figure 4, one example of a simple user interface 250 is shown.
The interface 250 comprises a CO;, indicator 251 and a temperature control panel 252.
The CO; indicator comprises three indicator lamps 251a, 251b 251¢. The lamps 251a,
251b 251c may be LEDs and are adapted to emit green, amber and red light
respectively. The colour of the lit lamp 251a, 251b 251¢ corresponds to CO, level as
measured by the CO, sensor 211. For instance, green is equivalent to low levels of
CO,, amber is equivalent to intermediate levels of CO, and red is equivalent to high
levels of COs.  Typically, the thresholds for these lamps 251a, 251b 251c¢ are the
same as those used by the processing unit to control operation of the respective louvre

actuators 220z1, 22022 and valves 221z1, 22122,

The temperature control panel 252 comprises three indicator lamps 252a, 252b
252c. The lamps 252a, 252b, 252¢ may be LEDs. Lamp 252b when lit indicates that
a target temperature for the zone is under automatic control. Adjacent to lamps 252a
and 252¢ are provided user controls 253a and 253c. By pressing on the respective

user controls 253a, 253¢ the target temperature for the zone can be raised or lowered
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by a user. When pressing each control 253a, 253¢ the respective lamp 252a, 252¢c
flashes. If, after the user is finished, the target temperature is still raised or lowered

then the corresponding lamp 253a, 252¢ remains lit.

It is of course to be understood that the present invention is not to be restricted

5  tothe details of the above embodiment which is described by way of example only.
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Claims

1.

[1

A combined zone unit for a climate control system for a building having a
plurality of climate controlled zones, each climate controlled zone having a
combined zone unit, wherein the combined zone unit comprises: an integrated
climate sensor; a power supply connection means; one or more connection
means for providing connection to any further climate sensors provided within
the zone and connection to one or more climate control units provided within
the zone; master control connection means for providing a wired connection to
the building master control unit; wherein the combined zone unit is
additionally provided with a processing unit operable both to communicate
with the building master controller and to direct the operation of the one or
more climate control units in response to the output of the integrated climate
sensor and any further climate sensors to maintain zone climate within a
desired range; and wherein the processing unit has a unique addressing
identifier and is operable to send and receive communications incorporating
the unique identifier and to ignore communications omitting the unique
identifier such that a plurality of combined zone units may be separately
addressed by the building master controller when connected together and to
the building master controller in series.

A combined zone unit as claimed in claim 1 wherein the wired connection
between the combined zone unit and the building master controller is a two
core communications cable.

A combined zone unit as claimed in claim 1 or claim 2 wherein the wired
connection between the combined zone unit and the climate sensors and/or the
climate control units is a two core communications cable.

A combined zone unit as claimed in claim 1 or claim 2 wherein the wired
connection between the combined zone unit and the climate sensors and/or the
climate control units is a single core communications cable.

A combined zone unit as claimed in any preceding claim whetein the power

supply commection means enable direct connection to the building power

supply.
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10.

11

12.

13.

14.

15.

12

A combined zone unit as claimed in any preceding claim wherein the power
supply connection means enable connection to a power supply unit operable
independently of either the building power supply or another internal or
external power source.

A combined zone unit as claimed in any preceding claim wherein the
combined zone unit is provided with a user interface comprising one or more
user actuable controls.

A combined zone wunit as claimed in claim 7 wherein the user interface
comprises one or more indicator lamps and/or a display unit operable to
display indicators or alphanumeric information.

A combined zone unit as claimed in any preceding claim wherein the
processing unit is operable to communicate to the building master controller
details relating to the output of the climate sensors.

A combined zone unit as claimed in any preceding claim wherein the
processing unit is operable to direct operation of the climate control units in
response to communications received from the building central control unit.

A combined zone unit as claimed in claim 10 wherein the communications
received from the building master controller have the effect of reprogramming
the operation of the combined zone unit.

A combined zone unit as claimed in claim 10 or claim 11 wherein the
communications received from the building master controller take precedence
over or may cede precedence to the user interface.

A combined zone unit as claimed in any preceding claim wherein the climate
sensors are any of: temperature sensors, carbon dioxide sensors, carbon
monoxide sensors, humidity sensors, lux sensors or occupation sensors.

A combined zone unit as claimed in any preceding claim wherein the climate
control units are any of: hot water radiators, zone control valves, electric
heating, gas fired boilers, fan heaters, air cooling units, refrigerating units,
fans, motorised louvres/windows, ducted fans, louvers, windows or combined
units operable to provide a combination of heating, cooling and ventilation.

A combined zone unit as claimed in any preceding claim wherein the

combined zone unit is provided within a protective housing.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

13

A combined zone unit as claimed in claim 15 wherein the housing is adapted
for wall mounting.

A combined zone unit as claimed in claim 5 or claim 16 wherein one or more
of the climate sensors is co-located within the protective housing.

A combined zone unit as claimed in any one of claims 15 to 17 wherein the
protective housing may comprises a two piece housing having a ‘pluggable’
base and a lid.

A combined zone unit as claimed in claim 18 wherein the lid is releasably
attached to the base by any of: screws, bolts, nails, pins, adhesives or snap
fitting elements.

A combined zone unit as claimed in claim 18 or claim 19 wherein the base
provides the one or more connection means.

A combined zone unit as claimed in any one of claims 18 to 20 wherein the
processing unit, the user interface and the co-located climate sensors are
mounted on or connected to a printed circuit board (PCB) within the lid
enclosure.

A climate contirol system for a building, the system comprising: a building
master controller; a plurality of climate controlled zones, each climate
controlled zone having a combined zone unit according to any one of claims 1
to 21 and at least one climate control unit, wherein the combined zone units
are connected to each other and to the building master controller in series.

A climate control system as claimed in claim 22 wherein the building is
provided with a combined zone unit in every room or only in selected rooms.
A climate control system as claimed in claim 22 or claim 23 wherein the
building is a domestic residence, a plurality of domestic residences, an office

or offices, an industrial unit or units, a hotel or a school.
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