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heating of a dwelling. A central heating system, adapted to be powered using
a resource, is provided with a control module for switching the heating sys -
tem between on and off modes in response to signals at a transceiver. A user
selects a desired time, via an internet enabled device, at which they wish the
dwelling to be heated. Using stored information the control module determ-
ines a time period for the central heating system to be on to have the dwell -
ing heated by the desired time. An advanced time is then calculated to pre-
| cede the desired time by the time period. The transceiver then turns the heat-
ing system on at the advanced time. The internet enabled device may be a
smartphone, tablet or computer to allow remote control and thereby provide
active management of resource usage.
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HEATING CONTROL SYSTEM

The present invention relates to a central heating control system for controlling the central
heating of a dwelling and in particular, though not exclusively, the invention relates to a
central heating control system which offers a user the opportunity to set a desired time at
which they wish the property to be heated and the system determines the most efficient usage

of resource to achieve this.

Excessive consumption of natural resources is an increasing problem. Such consumption
depletes natural resources and, in turn, this can cause environmental problems as well as
causing an increase in the cost of these resources such as oil and gas. As a result, these tising

costs can put significant strain on the budgets of users of the resources.

Awareness campaigns to try and encourage more careful use of natural resources on a
personal basis has made knowledge of the 1ssues mainstream, however, awareness raising has
not been successful in seeing the changes in behaviour required for significant conservation

of resources with increased utility use.

When managing use of these resources, for example, the use of electricity within a school
buitding or office building or even within a howe, the abstract measure of utility consumption
based simply on the use of appliances means that it is difficult for individuals to correlate
particular actions to, for example, have a reduced use of power or water. This is compounded
by the utilities companies sending out monthly or quarterly bills, which means, that any
specific action is lost within the context of utility consumption over a period of thirty days or

more.

To overcome this disconnection between the actions which use the utilities and the overall
resource consumption, a variety of different utility monitoring systems have been developed.
These utility monitoring systems monitor the consumption of utilities such as gas, electricity,
LPG, oif and water and provide an easy to interpret display which enables users to assess the
current level of usage and compare this to an optimum or maximum desired level of usage.
By having the connection between actual usage and optimal usage clearly visible and easy to
interpret, users can, in real time, modify their behaviour and see the results in terms of utility

consumption.
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Such a utility monitoring system is disclosed in WO 2008/025939 o the present applicants
wherein the energy monitoring systern determines threshold and raximum consumption
values then monitor’s ongoing resource usage, providing a graphical display output which a
user can easily interpret to understand how current resource consumption compares to the

threshold and maximum consumption values.

However, these monittoring systems can only notify a person of their resource usage against a
predetermined criterion and provide no direct control over the resource usage. Meter

resources such as oil and bottled gas are not monitored due to their being pre-paid.

For most households, the largest resource usage is needed to heat the home and provide hot
water. In order to manage the resource usage, central heating systems in most dwellings
typically have a programmable timer to set the times when the heating is desired to be on or
off. They may also have a thermostat to allow for temperature control though it is more

common for one merely to turn the boiler on and off to control the temperature.

it is recognized that a typical dwelling will take a certain amount of time to heat the property
once the botler has been switched on. There will be a number of variables which affect thus
timing such as the inside temperature of the dwelling, the outside temperature of the
dwelling, the thermal mass of the dwelling and the power rating of the boiler 1n use. As these
are variable, a user wishing to, for example, rise in the morming to a warm house, will
typically set the timer on the boiler to come on one or even two hours ahead of when the
property is desired to be heated. Equally, if a person has an expectation that they will arrive
home from work say, at a predetermined time such as 5 p.m |, they will again set the timer on
the boiler to come on at 3 or 4 p.m. 1o the afternoon in an atiempt to ensure that the property
is warm for their arrival. For larger buildings such as offices and schools, the length of time

required to heat the property 18 much more difficult to estimate.

As a result, it is common for users to leave heating permanently on and not use timer
controls. It is clear that by not switching heating on and off, a considerable amount of
resource wastage occurs.  For those who estimate how long the heating should be on for
before they return to the property or get up in the morning, a considerable amount of resource
usage can be wasted if indeed the property takes less time to heat than has been estimated or

in the reverse case where they have not set the timer to give sufficient time for the property to
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heat, they will return to a cold property. There will then be a sufficient amount of resource
wastage used in typically finding other sources of heat such as eleciric fives, fan heaters and
the like which the user will switch on as they feel the property is cold. It is known that a user
who heats a property in such a rapid fashion s unlikely to reduce the heating and resource
usage at a later time when the desired temperature has been reached. Additionally a

significant amount of resource usage 1s used to heat a property in such a rapid manner.

It is an object of the present invention to provide a central heating control system which

obviates or mitigates at least some of the disadvantages of the prior art.

It is a further object of the present invention to provide a central heating control system which

manages resource usage more effectively in heating a property.

According to a first aspect of the present invention there is provided a central heating control
system, comprising:

a central heating system adapted to be powered using a resource;

a control module in contact with the central heating system, the control module including
switching means to turn the central heating system between on and off modes, a control
processor for operating the switching means, a storage means for storing information on the
central heating system, a transmitter for transmitting signals relating to the mode, and a
receiver for receiving signals relating to the mode; and

a graphical user interface adapted for display on a screen, the interface including an interface
processor for operating on user inputs to the interface, a transmitter for transmitting signals
relating to the mode, and a receiver for receiving signals relating to the mode and
characterised in that:

a user input is made by selecting a desired time at which a user wishes a property to be heated
by the central heating control system; and

the desired time is transmitted to the control module and acted on by the control processor to
operate the switching means to thereby turn on the central heating system at an advanced
time, the advanced time being calculated from a time period between the advanced time and
the desired time, the time period being determined from the stored information as the time

required to heat the property.
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In this way, the central heating system will turn the boiler on for the required period of time

to heat the property. This provides the most efficient resource usage.

Preferably, the central heating system includes at least one temperature sensor. In this way,
the current temperature can be used in order to more accurately determine the time period.

This increases the efficiency of resource usage.

Preferably, the stored information can be one or more indices selected from a group
comprising: internal thermal mass of the property, inside temperature, outside temperature,
efficiency of the boiler, rate of heating against time, rate of heating against time for varying
background temperatures, and previous time periods. In this way, the time period can be

more accurately determined for environmental conditions and more frequent use.

Preferably, the graphical user interface is displayed on an internet enabled device. Internet
enabled devices may be mobile phones such as smart phones, tablets and computers. In this
way, the user can be remote from the central heating system to operate it. Thus if, say, the
user knows they will be late home from work they can access the graphical user interface as
an App or on a web-site and change the desired time so that the property will not be heated
unnecessarily. This saves on resource usage in not heating the property when it is not

occupied.

Additionally, they may use an internet enabled device when in the property removing the
requirement to go to the site of the heating control module to adjust the modes. As people
now carry their mobile phones with them at all times, this further simplifies resource
management and encourages the user to adjust the desired time whenever they receive

information on when the property will be occupied and needing to be heated.

Preferably, the control module includes setting means to adjust a temperature of the central
heating system and signals relating to the temperature are transmitted and received between
the control module and the graphical user interface. More preferably, the display shows the
temperature of the heating system. In this way, a user can determine what temperature has

been set for the heating system.
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Preferably, the graphical user interface includes adjustment means to provide a user input of a
desired temperature for the heating system. In this way, the temperature can be set remotely

by a user and thus further manage the resource usage.

Preferably, the graphical user interface displays one or more signals from other transmitters.
In this way, data collected from other web-sites or other modules can be displayed.
Preferably the signals display information selected from a group comprising: time of dawn,
time of dusk, predicted outside temperature, current outside temperature, time period of lower
tariff on the utility and public holidays. In this way, the additional information can assist a
user in optimising the temperature and desired times to be set to optimise resource usage to

save energy.

Preferably, the graphical user interface displays one or more signals from other stored
information on the internet enabled device. In this way, information personal to the user can
be displayed. Preferably the signals display information selected from a group comprising:
users holidays, users appointments, current air temperature in property, predicted air
temperature in property, and previously stored desired times. In this way, the additional
information further assists a user in optimising the temperature and desired times to be set to

optimise resource usage to save energy.

Preferably, the central heating system is divided into zones and wherein the control module
and the graphical user interface are adapted to provide desired times with respective on and
off modes to the zones individually. This allows a user to only heat areas of the property

which will be occupied, thus providing an opportunity for further energy savings.

Resources will be understood to herein refer to any energy supply including utility services
used by the public including, but not limited to, various types of energy supplies such as
electricity and gas as well as renewable supplies. Oil tanks, gas tanks, bottled gas, coal and

wood are also included.

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

with reference to the accompanying figure.
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Reference is initially made to Figure 1 of the drawings which illustrates a central heating
control system, generally indicated by reference numeral 10, according to an embodiment of
the present invention. The central heating control system 10 includes a central heating system
12, a control module 14 including a storage device 15 and a graphical user interface 16

located on an internet enabled device 18.

The central heating system 12 is any arrangement which provides heating by a resource to
premises which is preferably a domestic property. As an example, we will consider a gas
fired boiler being used to heat a series of radiators across a four bedroom property. Hot water

can also be provided.

In a traditional central heating system the boiler will be set at a fixed temperature. A
thermostat at a single location in the property allows a user to select a desired temperature for
the property. If the heating is set to run constantly, the boiler will be switched on and left to
run until such time as the thermostat reaches the desired temperature. Once at the desired
temperature the boiler is switched off until the thermostat drops below the desired
temperature whereupon it is switched on again. A separate thermostat located at the hot water
tank will operate in the same manner. Typically there will also be a control module which
includes a clock so that a user can set times for when the central heating system will be on

and off. This timer control module is as described hereinbefore as the prior art.

In the present invention, the control module 14 includes the facility 22 to switch on and off
the boiler and a facility 24 to adjust a temperature of the boiler via a control processor 26. It
may also be connected, via hard wire or wireless, to one or more temperature sensors located
around the property and in the hot water tank. There may also be a connection to a
temperature sensor located outside the property. The control module 14 includes a transceiver
20, capable of sending and receiving signals. The control module 14 may be internet-enabled
such that the signals are sent via the internet to a remote site for processing and onward
transmission or reception. The control module 14 also includes a storage device 15 in the
form of a computer memory. Data can be preloaded into the storage device 15 and/or

continuously recorded as the system 10 is operated.

Control of the central heating system 12 is achieved from the internet enabled device 18. The

device 18 will include a screen 28 providing a display 30 created by the graphical user
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interface 16. The interface 16 will include an interface processor 32 coupled to a transceiver
34 for the transmission and reception of signals to and from the device 18 together with
inputs made by a user on the device 18. Those skilled in the art will recognise that the
internet enabled device 18 may be a mobile phone, such as smart phone, tablet, computer or

the like.

A user will access a web-site via by it’s internet address or directly as an App. The web-site,
or App, will provide a display 30 on the graphical user interface 16. The display may indicate
settings stored in the storage device 15, such as when the boiler is intended to be turned on
and off or previously stored desired times for when the property should be heated. The
display 30 will also provide an input for a user to select or change a desired time for the
property to be heated. For example, if a user decides to come home from work early, he may

change the desired time for that day from 6pm, say, to 2pm.

Changes to the desired time can be made by the user touching a screen 28 of the display 30
where the screen 28 is a touch screen as is known in the art. Alternatively, contact can be
made by pointing and clicking at a position on the screen 28 using a mouse or touchpad as is
also known in the art. Any form of known input can be used, including via a numerical
keypad. The input transmitted from the internet-enabled device 18 to the control module 14
will signify a desired time at which the user wishes the central heating system 12 to have

heated the property.

With the desired time known, the control processor 26 then calculates a time period. The time
period is determined as the time required to bring the temperature of the property up to a
required value by switching on the boiler. The required value may be that set on a thermostat
within the property or it may be a value set by a user on the internet enabled device 18. The
time period can be: obtained from a look-up table in the storage device 15; calculated from
values stored in the storage device 15; calculated from values obtained from sensors around
the property; or, preferentially, calculated from stored values and from values obtained from

sensors around the property.

For instance, if the user inputs that they wish the property to be heated for a desired time of
6pm, the control processor can access the storage device and search for a previously stored

desired time of 6pm. If the desired time is stored, the processor can use values stored with it
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such as time period and temperature of the boiler, to determine values to be set to cause the
processor to switch the boiler on at an advanced time. The advanced time will represent the
desired time minus the time period stored in the storage device 15. Thus, say, the property
took 47 minutes from switching on the boiler to recording a required temperature at the
thermostat, the time period will be 47 minutes and the advance time will be 5.13pm.
Accordingly at 5.13pm, the boiler will switch on and the property will be heated by 6pm, for

the user returning home.

If the user sets a desired time at a present time, and the time period calculated requires an
advanced time which is ahead of the present time, the processor 26 may either: send a signal
to the internet enabled device 18 so that the display 30 indicates that there is insufficient time
to heat the property and gives the user an indication of when the property can be heated i.e.
the present time plus the time period; or, the processor calculates an available time period i.e.
the desired time minus the present time and from this equates an increased boiler temperature
required to achieve the required temperature of the property at the desired time. The control
module then switches on the boiler and adjusts the temperature of the boiler to the calculated

value.

The time period can also be calculated taking into effect the actual or predicted temperature
inside the property and/or the actual or predicted outside temperature. These values can be
recorded from sensors located at the property and the predictions stored in the device 15.
Such values can assist in better determining the time period where, for example, the property
has been empty while the occupants have been on holiday, and thus the temperature may be

very low.

In a further embodiment, the property can be sectioned into zones and a desired time set for
each zone. In this way, only parts of the property are heated as required which further

improves the efficiency of and resource management in property.

Once a user selects one or more desired times on the display 30, the user can confirm the
settings and the interface processor 32 will send signals representative of the data, via the
internet from the transceiver 34. The signals can be routed through a remote server which
can store data on behalf of the user and their premises. The data is then transmitted, via the

internet, to the transceiver 20 of the control module 14. The control processor 26 interprets
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the data and switches 22 on the central heating system 12 at the advanced time calculated

from the time period.

By storing data during use, a user may be provided with an option to use a previously stored
profile/desired time i.e. it prepopulates the system with data selected. For example, one
profile may be used for Mondays to Fridays and a second profile used for Saturdays and
Sundays. The display 30 will show each profile depending on the day of the week selected

and a user can adjust these individually if required.

As the user can control the central heating system 12 from the device 18, the user has the
freedom to change the settings of their central heating system 12 remotely from their property
or from within the property but remote from the central heating control module 14. The
central heating control module 14 can therefore be placed away from view within the
property. Additionally if, say, the user knows they will be late home from work they can
access the graphical user interface as an App or on a web-site and changed the desired time
so that the heating is turned on later. This saves on resource usage in not heating the property
when it is not occupied. Additionally, they may use an internet enabled device when in the
property removing the requirement to go to the site of the heating control module to adjust
the modes. As people now carry their mobile phones with them at all times, this further
simplifies resource management and encourages the user to adjust the time period whenever

they receive information on when the property will be occupied and needing to be heated.

In a further embodiment, not illustrated, the interface processor 32 includes logic controls.
These can provide alerts to the graphical user interface if it considers an incorrect setting has
been made, for example, all zones except one has been switched off over at a time during a
predicted holiday. Additionally, emails or text messages could be sent to the device if there

is a sudden change in circumstances such as a power cut or malfunction of the boiler.

The principle advantage of the present invention is that it provides a central heating control
system in which a user can easily set time a desired time at which they require a property to
be heated by. As the system then determines a time period and an advanced time to switch on

the heating system, utility consumption management is made more efficient.
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A further advantage of the present invention is that it provides a central heating control
system which a user can adjust remotely from the property. By being able to adjust the
system remotely, when a user discovers they will not be occupying the property they can turn
set a later desired time so that the heating will come on later. This saves on resource usage in

not heating the property when it is not occupied.

A yet further advantage of the present invention is that it provides a central heating control
system which is controlled by an internet enabled device. This removes the requirement to go
to the site of the heating control module to adjust the modes. As people now carry their
mobile phones with them at all times, this further simplifies resource management and
encourages the user to adjust the time period whenever they receive information on when the

property will be occupied and needing to be heated.

It will be appreciated to those skilled in the art that various modifications may be made to the
invention herein described without departing from the scope thereof. For example, although
the heating system has been described as controlled, the hot water could also be controlled in
a similar manner. Additionally, while one internet enabled device is described, as the system
operates from a web-site/App, any number of devices can be used allowing members of a
family to individually set the controls and see what changes other members of the family

have made.

10
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CLAIMS

1. A central heating control system, comprising:
a central heating system adapted to be powered using a resource;
a control module in contact with the central heating system, the control module
including switching means to turn the central heating system between on and off
modes, a control processor for operating the switching means, a storage means for
storing information on the central heating system, a transmitter for transmitting
signals relating to the mode, and a receiver for receiving signals relating to the mode;
and
a graphical user interface adapted for display on a screen, the interface including an
interface processor for operating on user inputs to the interface, a transmitter for
transmitting signals relating to the mode, and a receiver for receiving signals relating
to the mode and characterised in that:
a user input is made by selecting a desired time at which a user wishes a property to
be heated by the central heating control system; and
the desired time is transmitted to the control module and acted on by the control
processor to operate the switching means to thereby turn on the central heating system
at an advanced time, the advanced time being calculated from a time period between
the advanced time and the desired time, the time period being determined from the

stored information as the time required to heat the property.

2. A central heating control system according to claim 1 wherein the system includes at

least one temperature sensor.

3. A central heating control system according to claim 1 or claim 2 wherein the stored
information is one or more indices selected from a group comprising: internal thermal
mass of the property, inside temperature, outside temperature, efficiency of the boiler,
rate of heating against time, rate of heating against time for varying background

temperatures, and previous time periods.

4. A central heating control system according to any preceding claim wherein the

graphical user interface is displayed on an internet enabled device.

11
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10.

11.

12.

13.

14.

A central heating control system according to claim 4 wherein the internet enabled

device is selected from a group comprising: a smart phone, a tablet and a computer.

A central heating control system according to claim 4 or claim 5 wherein access to the

graphical user interface is via an App.

A central heating control system according to any one of claims 4 to 6 wherein access

to the graphical user interface is via a web-site.

A central heating control system according to any preceding claim wherein the control
module includes setting means to adjust a temperature of the central heating system
and signals relating to the temperature are transmitted and received between the

control module and the graphical user interface.

A central heating control system according to claim 8 wherein the display shows the

temperature of the heating system.

A central heating control system according to claim 8 or claim 9 wherein the
graphical user interface includes adjustment means to provide a user input of a desired

temperature for the heating system.

A central heating control system according to any preceding claim wherein the

graphical user interface displays one or more signals from other transmitters.

A central heating control system according to claim 11 wherein the one or more

signals are data collected from other web-site(s).

A central heating control system according to claim 11 or claim 12 wherein the one or

more signals are data collected from other modules.

A central heating control system according to claim 12 or claim 13 wherein the
signals display information selected from a group comprising: time of dawn, time of
dusk, predicted outside temperature, current outside temperature, time period of lower

tariff on the utility and public holidays.

12
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15.

16.

17.

A central heating control system according to any one of claims 2 to 14 wherein the
graphical user interface displays one or more signals from other stored information on

the internet enabled device.

A central heating control system according to claim 15 wherein the signals display
information selected from a group comprising: users holidays, users appointments,
current air temperature in property, predicted air temperature in property; and

previously stored time periods.

A central heating control system according to any preceding claim wherein the central
heating system is divided into zones and wherein the control module and the graphical
user interface are adapted to provide time periods with respective on and off modes to

the zones individually.

13
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