DESCRIPTION

[Title of Invention] CONTROL SYSTEM FOR CONTROLLING MULTIPLE
APPARATUSES IN LINKAGE

[Technical Field]

[0001]

The present invention relates to a control system which is
configured to control aplurality of devices in a 1inked manner.
[Background Art]

[0002]

A system which has been known controls, in a linked manner,
devices which are configured to condition air in the same space,
such as a floor heating device and an air conditioner. For
example, Patent Literature 1 recites that the linked control
is performed as command signal generation means of the floor
heating device sends a command signal for controlling the
capability (room temperature) of the air conditioner to an air
conditioner outdoor unit and sends a signal for controlling
the capability (temperature of heating medium) of the floor
heating device to a floor heating outdoor unit.

[Citation List]

[Patent Literature]

[0003]

Patent Literature 1: Japanese Unexamined Patent Publication
No. 2013-210145

[Summary of Invention]



[Technical Problem]

[0004]

When a plurality of devices are controlled in a linked manner
as control signals are transmitted between the devices as
described above, it is necessary to connect the devices by
dedicated lines. In recent years, a highly versatile control
system which is able to control devices in a linked manner
without requiring dedicated equipment has been desired.
[0005]

An object of the present invention is therefore to provide a
highly versatile control system which is able to control
devices in a linked manner.

[Solution to Problem]

[0006]

A control system according to the first aspect of the invention
includes: devices which are configured to condition air of a
single space and are not able to directly communicate with one
another; a relay unit which is able to mutually communicate
with each of the devices via a first communication line; and
an operating unit which 1s connectable to a public
communication network and is able to communicate with the relay
unit via a second communication line, the devices Dbeing
controlled in a linked manner by a control signal sent from
the operating unit via the relay unit.

[0007]



In this control system, a dedicated line connecting the devices
is unnecessary, and the linked control of the devices 1is
possible by the control signal transmitted via the relay unit.
Furthermore, because the operating unit is able to obtain
application software for the linked control over the public
communication network, a dedicated operating unit is not
required. A highly versatile system is therefore realized.
[0008]

According to the second aspect of the invention, the control
system of the first aspect is arranged such that the devices
include a floor heating apparatus, and linked control of the
devices is carried out by controlling another one of the devices
based on an operating state of the floor heating apparatus.
[0009]

This control system makes it possible to swiftly achieve a
comfortable temperature with less energy.

[0010]

A control system according to the third aspect of the invention
includes: devices which include a water heater for supplying
hot water to a bathtub and at least one air conditioning device
configured to condition air of a bathroom having the bathtub,
the devices not being able to directly communicate with one
another; a relay unit which is able to mutually communicate
with each of the devices via a first communication line; and

an operating wunit which 1s connectable to a public



communication network and is able to communicate with the relay
unit via a second communication 1line, the devices being
controlled in a linked manner by a control signal sent from
the operating unit via the relay unit.

[0011]

In this control system, a dedicated 1line connecting the devices
is unnecessary, and the linked control of the devices 1is
possible by the control signal transmitted via the relay unit.
Furthermore, because the operating unit is able to obtain
application software for the linked control over the public
communication network, a dedicated operating unit is not
required. A highly versatile system is therefore realized.
[0012]

According to the fourth aspect of the invention, the control
system of the third aspect is arranged such that linked control
of the devices is carried out by controlling one of the devices
different from the water heater based on an operating state
of the water heater.

[0013]

With this control system, the air condition of the bathroom
system is controllable in accordance with the timing of hot
water supply.

[0014]

According to the fifth aspect of the invention, the control

system of any one of the first to fourth aspects is arranged



such that the relay unit is connectable to the public
communication network, and the second communication line is
a line in the public communication network.

[0015]

With this control system, the linked control is possible
anywhere as long as the connection to the public communication
network is available.

[0016]

According to the sixth aspect of the invention, the control
system of any one of the first to fifth aspects is arranged
such that a transmission process of signal transmission is
carried out in the order of the operating unit, the relay unit,
one of the devices, the relay unit, and the operating unit,
and transmission processes regarding the respective devices
are not simultaneously carried out.

[0017]

With this control system, because the transmission processes
regarding the respective devices are not simultaneously
carried out, the control is simple.

[0018]

According to the seventh aspect of the invention, the control
system of any one of the first to fifth aspects is arranged
such that a transmission process of signal transmission is
carried out in the order of the operating unit, the relay unit,

one of the devices, the relay unit, and the operating unit,



and transmission processes regarding the respective devices
are simultaneously carried out.

[0019]

With this control system, because the transmission processes
regarding the respective devices are simultaneously carried
out, the processing speed is high.

[0020]

According to the eighth aspect of the invention, the control
system of any one of the first to seventh aspects is arranged
such that the operating unit includes a storage unit which
stores information regarding the devices.

[0021]

With this control system, because a dedicated device for
storing information regarding the devices is unnecessary, the
versatility of the system is further improved.

[0022]

According to the ninth aspect of the invention, the control
system of the eighth aspect is arranged such that, after a data
amount of the information stored in the storage unit reaches
a predetermined amount, if a new piece of the information is
further stored in the storage unit, a piece of the information
stored in the storage unit, which is the oldest piece of
information, is replaced with the new piece of information.
[0023]

With this control system, as the data amount of the information



regarding the devices stored in the storage unit of the
operating unit does not exceed the predetermined amount, the
storage unit is not required to have a large capacity.
[Advantageous Effects of Invention]

[0024]

As described above, the present invention provides the
following advantageous effects.

[0025]

According to the first aspect of the invention, a dedicated
line connecting the devices is unnecessary, and the linked
control of the devices 1is possible by the control signal
transmitted via the relay unit. Furthermore, because the
operating unit is able to obtain application software for the
linked control over the public communication network, a
dedicated operating unit is not required. A highly versatile
system is therefore realized.

[0026]

According to the second aspect of the invention, it is possible
to swiftly achieve a comfortable temperature with less energy.
[0027]

According to the third aspect of the invention, a dedicated
line connecting the devices is unnecessary, and the linked
control of the devices 1is possible by the control signal
transmitted via the relay unit. Furthermore, because the

operating unit is able to obtain application software for the



linked control over the public communication network, a
dedicated operating unit is not required. A highly versatile
system is therefore realized.

[0028]

According to the fourth aspect of the invention, the air
condition of the bathroom system is controllable in accordance
with the timing of hot water supply.

[0029]

According to the fifth aspect of the invention, the linked
control is possible anywhere as long as the connection to the
public communication network is available.

[0030]

According to the sixth aspect of the invention, because the
transmission processes regarding the respective devices are
not simultaneously carried out, the control is simple.
[0031]

According to the seventh aspect of the invention, because the
transmission processes regarding the respective devices are
simultaneously carried out, the processing speed is high.
[0032]

According to the eighth aspect of the invention, because a
dedicated device for storing information regarding the devices
is unnecessary, the versatility of the system is further
improved.

[0033]



According to the ninth aspect of the invention, as the data
amount of the information regarding the devices stored in the
storage unit of the operating unit does not exceed the
predetermined amount, the storage unit is not required to have
a large capacity.

[Brief Description of Drawings]

[0034]

[FIG. 1] FIG. 1 is a schematic diagram of a control system of
First Embodiment of the present invention.

[FIG. 2] FIG. 2 is a block diagram schematically showing the
electric structure of the terminal device of FIG. 1.

[FIG. 3] FIG. 3 shows a control table stored in the memory of
FIG. 2.

[FIG. 4] FIG. 4 is a flowchart showing an example of a process
executed in the terminal device of FIG. 1 when linked control
is performed.

[FIG. 5] FIG. 5 is a schematic diagram of a control system of
Second Embodiment of the present invention.

[FIG. 6] FIG. 6 is a flowchart showing an example of a process
executed in the terminal device of FIG. 5 when linked control
is performed.

[Description of Embodiments]

[0035]

The following will describe a control system of an embodiment

of the present invention with reference to the drawings.



[0036]

[First Embodiment]

As shown in FIG. 1, the control system 1 of the present
embodiment is formed of an air conditioner 2, a floor heating
apparatus 3, a router 4, and a terminal device 5. The air
conditioner 2 includes an indoor unit 21 provided in a space
9 and an outdoor unit 22 provided outside the room. The floor
heating apparatus 3 includes a floor heating panel 31 provided
in the space 9, a heat pump unit 32 provided outside the room,
and a floor heating unit 33 including an unillustrated heat
exchanger which heats water to be supplied to the floor heating
panel 31 by unillustrated refrigerant supplied from the heat
pump unit 32. To put it differently, the air conditioner 2 and
the floor heating apparatus 3 are configured to condition air
in the same space 9. The air conditioner 2 and the floor heating
apparatus 3 cannot directly communicate with each other.
[0037]

The air conditioner 2 and the floor heating apparatus 3 include
LAN connection adapters 2a and 3a, respectively. The router
4 is connectable to the Internet 10 by amodem 15. To the Internet
10, anapplication server 19 is connected to provide, toaclient,
application software for controlling devices such as the air
conditioner 2 and the floor heating apparatus 3 in a linked
manner. The terminal device 5 is a mobile terminal such as a

smartphone and a PDA (Personal Digital Assistant), and is
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connectable to the Internet 10 via a base station 17. The
terminal device 5 is able to download application software from
the application server 19 over the Internet 10.

[0038]

The air conditioner 2 and the router 4 are able to communicate
with each other over a communication line 11. The floor heating
apparatus 3 and the router 4 are able to communicate with each
other over a communication line 12. The terminal device 5 and
the router 4 are able to communicate with each other over a
communication line 13. The communication lines 11 and 12 are
wired link or wireless link. The communication line 13 1is
wireless link. Communications by wireless link are carried out
in accordance with a standard such as Wi-Fi and Bluetooth
(registered trademark). The router 4 performs routing so that
a received signal 1is transmitted to any one of the air
conditioner 2, the floor heating apparatus 3, and the terminal
device 5.

[0039]

The terminal device 5 is able to perform mutual communications
with the air conditioner 2 and the floor heating apparatus 3
via the router 4. When the terminal device 5 is in a
communication range (wireless communication range) of the
router 4, the terminal device 5 is able to communicate with
the router 4 via the communication line 13. When the terminal

device 5 is not in the communication range of the router 4,
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the terminal device 5 is connected to the Internet 10 via the
base station 17 and is able to communicate with the router 4
over the Internet 10. Between the air conditioner 2 and the
terminal device 5, a first transmission process is carried out
so that a signal is transmitted in the order of the terminal
device 5, the router 4, the air conditioner 2, the router 4,
and the terminal device 5. Between the floor heating apparatus
3 and the terminal device 5, a second transmission process is
carried out so that a signal is transmitted in the order of
the terminal device 5, the router 4, the floor heating apparatus
3, the router 4, and the terminal device 5. The first
transmission process and the second transmission process are
not simultaneously performed.

[0040]

As shown in FIG. 2, the terminal device 5 includes a first
communication unit 5a configured to communicate with the base
station 17, a second communication unit 5b configured to
communicate with the router 4 wvia the above-described
communication line 13, a touch panel 5c functioning as both
display means and receiving means for receiving an input from
a user, and a controlling unit 50. The controlling unit 50
includes components such as a CPU (Center Processing Unit) 51
and a memory 52. The memory 52 includes a main storage formed
of a volatile memory and an auxiliary storage formed of a

non-volatile memory. In the auxiliary storage, an OS (Operating
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System) 53 and linked control application software 54
downloaded from the application server 19 are installed. A user
of the terminal device 5 is able to turn on/off linked control
setting by activating the linked control application software
54 and operating the touch panel 5c.

[0041]

The auxiliary storage of the memory 52 further stores device
information 55 of devices which are controlled in a linked
manner by the linked control application software 54. The
device information 55 includes, for example, information
regarding the location of each device (i.e., information
regarding which space is air-conditioned in case of an air
conditioning device) and a control table for linked control,
in connection with a plurality of devices. In the present
embodiment, the air conditioner 2 is controlled by sending a
control signal to the air conditioner 2 in accordance with the
operating state of the floor heating apparatus 3. In this way,
the air conditioner 2 and the floor heating apparatus 3 are
operated in a linked manner. In this connection, as shown in
the table in FIG. 3, the control table includes set temperatures
of the air conditioner 2, which correspond to temperature
levels (1 to 9) of the floor heating apparatus 3. With this,
when the temperature level of the floor heating apparatus 3
is “1”, the set temperature of the air conditioner 2 1is

controlled to be “16 degrees centigrade”. As the temperature
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level of the floor heating apparatus 3 increases, the set
temperature of the air conditioner 2 is controlled to increase.
[0042]

The data amount of the device information 55 stored in the memory
52 is determined in advance. After the data amount of the device
information 55 reaches a predetermined amount, if a new piece
of information (e.g., information regarding air conditioning
devices provided in a new space) is further added to the device
information 55, a piece of the device information 55 stored
in the memory 52, which is the oldest piece of information in
the device information 55, is replaced with the new piece of
information.

[0043]

Now, with reference to FIG. 4, an example of a process performed
in the controlling unit 50 of the terminal device 5 when the
air conditioner 2 and the floor heating apparatus 3 are
controlled in a linked manner will be described. This process
starts as the linked control application software 54 installed
in the terminal device 5 is activated.

[0044]

To begin with, whether linked control setting has been turned
on is determined (S1). The step S1 is repeated until it is
determined that the linked control setting has been turned on.
When it is determined that the linked control setting has been

turned on (YES in S1), whether the user has instructed to start
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the floor heating apparatus 3 is determined (S2). The start
of the floor heating apparatus 3 is instructed through the
terminal device 5. The step S2 is repeateduntil it is determined
that the start of the floor heating apparatus 3 has Dbeen
instructed.

[0045]

When it is determined that the start of the floor heating
apparatus 3 has been instructed (YES in S2), the current
temperature level of the floor heating apparatus 3 is obtained
(S3) and the set temperature of the air conditioner 2 is
determined based on the control table shown in FIG. 3 (S4).
Thereafter, the air conditioner 2 1is started at the set
temperature determined in S4 (S5), and then the floor heating
apparatus 3 is started (S6). Alternatively, the floor heating
apparatus 3 may be started first, or the air conditioner 2 and
the floor heating apparatus 3 may be simultaneously started.
[0046]

Subsequently, whether an instruction to stop the floor heating
apparatus 3 has been made through the terminal device 5 is
determined (S7). The step S7 is repeated until it is determined
that the stop of the floor heating apparatus 3 has been
instructed. When it is determined that the stop of the floor
heating apparatus 3 has been instructed (YES in S7), the air
conditioner 2 1is stopped (S8) and then the floor heating

apparatus 3 is stopped (S9). Alternatively, the floor heating
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apparatus 3 may be started first, or the air conditioner 2 and
the floor heating apparatus 3 may be simultaneously started.
Then going back to the step S1, whether the linked control
setting has been turned on is determined again.

[0047]

<Characteristics of Control System of First Embodiment>

As described above, the control system 1 of the present
embodiment is configured to condition air of a single space
9, and includes: the air conditioner 2 and the floor heating
apparatus 3 which cannot directly communicate with each other;
the router 4 which is able to communicate with the air
conditioner 2 and the floor heating apparatus 3 via the
communication lines 11 and 12; and the terminal device 5 which
is connectable to the Internet 10 and is able to communicate
with the router 4 wvia the communication line 13. The air
conditioner 2 and the floor heating apparatus 3 are controlled
in a linked manner by a control signal sent from the terminal
device 5 via the router 4.

As such, a dedicated line connecting the air conditioner 2 with
the floor heating apparatus 3 is unnecessary, and the linked
control of the air conditioner 2 and the floor heating apparatus
3 is possible by the control signal transmitted via the router
4. Furthermore, because the terminal device 5 is able to obtain
the linked control application software 54 over the Internet

10, a dedicated terminal device is not required. A highly
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versatile system is therefore realized.

[0048]

In the control system 1 of the present embodiment, linked
control is realized as the air conditioner 2 is controlled in
accordance with the operating state of the floor heating
apparatus 3. It is therefore possible to swiftly achieve a
comfortable temperature with less energy.

[0049]

In the control system 1 of the present embodiment, the router
4 is connected to the Internet 10. When the terminal device
5 is not in a wireless communication range of the router 4,
the terminal device 5 is able to communicate with the router
4 over the Internet 10. The linked control is therefore possible
anywhere as long as the connection to the Internet 10 1is
available.

[0050]

In addition to the above, in the control system 1 of the present
embodiment, the first transmission process of signal
transmission in the order of the terminal device 5, the router
4, the air conditioner 2, the router 4, and the terminal device
5 and the second transmission process of signal transmission
in the order of the terminal device 5, the router 4, the floor
heating apparatus 3, the router 4, and the terminal device 5
are not simultaneously performed. The control is therefore

simple.
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[0051]

In the control system 1 of the present embodiment, the device
information 55 of a plurality of air conditioning devices
controlled in a linked manner is stored in the auxiliary storage
of the memory 52 of the terminal device 5. Because a dedicated
device for storing information regarding a plurality of air
conditioning devices is unnecessary, the versatility of the
system is further improved.

[0052]

In the control system 1 of the present embodiment, after the
data amount of the device information 55 reaches a
predetermined amount, if a new piece of information is further
added to the device information 55, a piece of the device
information 55 stored in the memory 52, which is the oldest
piece of information in the device information 55, is replaced
with the new piece of information. As the data amount of the
device information 55 stored in the memory 52 of the terminal
device 5 does not exceed the predetermined amount, the memory
52 is not required to have a large capacity.

[0053]

[Second Embodiment]

The following describes Second Embodiment of the present
invention. The present embodiment is mainly different from
First Embodiment in that, while in First Embodiment the air

conditioner 2 and the floor heating apparatus 3 Dboth
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conditioning air in the space 9 are controlled in a linkedmanner,
in the present embodiment a water heater 6 configured to supply
hot water to a bathtub 61 and a floor heating apparatus 7
configured to conditionair of abathroom %9a in which the bathtub
61 is provided are controlled in a linked manner. Structures
identical with those of First Embodiment are not explained
again.

[0054]

As shown in FIG. 5, a control system la of the present embodiment
is formed of the water heater 6, the floor heating apparatus
7, a router 4, and a terminal device 5. The water heater ©
includes a heat pump unit 63 and a hot water tank 62 storing
hot water heated by heat exchange with hot refrigerant at the
heat pump unit 63. Hot water in the hot water tank 62 is supplied
to the bathtub 61. The floor heating apparatus 7 includes a
floor heating panel 71 provided in the bathroom 9a having the
bathtub 61, a heat pump unit 72, and a floor heating unit 73
including an unillustrated heat exchanger which heats water
to be supplied to the floor heating panel 71 by unillustrated
refrigerant supplied from the heat pump unit 72. To put it
differently, the floor heating apparatus 7 is configured to
condition air in the bathroom 9a having the bathtub 61. The
water heater 6 and the floor heating apparatus 7 cannot directly
communicate with each other.

[0055]

19



The water heater 6 and the floor heating apparatus 7 include
LAN connection adapters 6a and 7a, respectively. The water
heater 6 and the router 4 are able to communicate with each
other over a communication 1line 1lla. The floor heating
apparatus 7 and the router 4 are able to communicate with each
other over a communication line 12a. The communication lines
1la and 12a are wired link or wireless link. The router 4
performs routing so that a received signal is transmitted to
any one of the water heater 6, the floor heating apparatus 7,
and the terminal device 5.

[0056]

The terminal device 5 is able to perform mutual communications
with the water heater 6 and the floor heating apparatus 7 via
the router 4. Between the water heater 6 and the terminal device
5, a third transmission process is carried out so that a signal
is transmitted in the order of the terminal device 5, the router
4, the water heater 6, the router 4, and the terminal device
5. Between the floor heating apparatus 7 and the terminal device
5, a fourth transmission process is carried out so that a signal
is transmitted in the order of the terminal device 5, the router
4, the floor heating apparatus 7, the router 4, and the terminal
device 5. The third transmission process and the fourth
transmission process are not simultaneously performed.
[0057]

An auxiliary storage of a memory 52 of a controlling unit 50

20



of the terminal device 5 stores information regarding the water
heater 6 and the floor heating apparatus 7 in addition to
information regarding a plurality of air conditioning devices
installed in a plurality of spaces, respectively (i.e., air
conditioning devices conditioning air of respective spaces).
In the present embodiment, the floor heating apparatus 7 is
controlled by sending a control signal to the floor heating
apparatus 7 in accordance with the operating state of the water
heater 6. In this way, the water heater 6 and the floor heating
apparatus 7 are operated in a linked manner.

[0058]

Now, with reference to FIG. 6, an example of a process performed
in the controlling unit 50 of the terminal device 5 when the
water heater 6 and the floor heating apparatus 7 are controlled
in a linked manner will be described. This process starts as
the linked control application software 54 installed in the
terminal device 5 is activated.

[0059]

To begin with, whether linked control setting has been turned
on is determined (S11). The step S11 is repeated until it is
determined that the linked control setting has been turned on.
When it is determined that the linked control setting has been
turned on (YES in S11), whether hot water supply reservation
has been done is determined (S12). The hot water supply

reservation is carried out in such a way that the time to start
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hot water supply or the like is set by a user operating the
terminal device 5 or an unillustrated remote controller of the
water heater 6. When the hot water supply reservation has not
been done (NO in S12), whether the start of the hot water supply
has been instructed by the user is determined (S13). The start
of the hot water supply is instructed through the unillustrated
remote controller of the water heater 6. The step S13 is repeated
until it is determined that the start of the hot water supply
has been instructed. When it is determined that the start of
the hot water supply has been instructed (YES in S13), the hot
water supply and the floor heating apparatus 7 are
simultaneously started (S14) and the process is terminated.
[0060]

In the meanwhile, 1if it is determined in S12 that the hot water
supply reservation has been done (YES in S12), the reservation
content set in the water heater 6 is obtained (S15) and whether
the remaining period to the reservation time is shorter than
a predetermined period is determined (S16) . The predetermined
period is calculated by, for example, subtracting a hot water
supply period Tb, which is from the start to the completion
of the hot water supply, from a warming period Ta which is from
the start of the floor heating apparatus 7 to the time at which
the room temperature of the bathroom 9a becomes a temperature
suitable for bathing. To put it differently, if the floor

heating apparatus 7 is started at a time which is before the
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reservation time of the hot water supply by the predetermined
period, the room temperature of the bathroom 9a becomes
suitable for bathing at the finish of the hot water supply.
In the present embodiment, the warming period Ta is longer than
the hot water supply period Tb. The step S16 is repeated until
it is determined that the remaining period to the reservation
time is shorter than the predetermined period.

[0061]

When the remaining period to the reservation time is shorter
than the predetermined period (S16), the floor heating
apparatus 7 is started (S17). Then whether the reservation time
has come is determined (S18). The step S18 is repeated until
it is determined that the reservation time has come. When the
reservation time has come (YES in S18), the hot water supply
starts (S19) and the process is terminated.

[0062]

<Characteristics of Control System of Second Embodiment>
As described above, being similar to First Embodiment, the
control system la of the present embodiment is arranged such
that the water heater 6 and the floor heating apparatus 7 are
controlled in a linked manner by a control signal sent from
the terminal device 5via the router 4. Ahighly versatile system
is therefore realized.

[0063]

In the control system la of the present embodiment, the floor
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heating apparatus 7 is controlled in accordance with the
operating state of the water heater 6. Because the air condition
of the bathroom 9a is controllable in accordance with the timing
of hot water supply, it is possible to control the air condition
of the bathroom %9a to be comfortable at the completion of the
hot water supply.

[0064]

Preferred embodiments of the present invention has been
described. It should be noted that the present invention is
not limited to the above-described embodiments, and various
changes, substitutions, and alterations can be made herein
without departing from the spirit and scope of the invention
as defined by the appended claims.

[0065]

For example, while in First and Second Embodiments above the
terminal device 5 is a mobile terminal such as a smartphone
and a PDA, the disclosure is not limited to this arrangement.
As long as the terminal device 5 is connectable to the Internet
10, the terminal device 5 may be a non-portable device such
as a desktop PC (Personal Computer).

[0066]

Furthermore, while in First and Second Embodiments the floor
heating apparatuses 3 and 7 and the water heater 6 are of the
heat pump type, the floor heating apparatuses 3 and 7 and the

water heater 6 may be of a gas type or an electric heater type.
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[0067]

First Embodiment above deals with a case where a plurality of
devices controlled in a linked manner are the air conditioner
2 and the floor heating apparatus 3 and Second Embodiment deals
with a case where a plurality of devices controlled in a linked
manner are the water heater 6 and the floor heating apparatus
7 of the bathroom 9a. The devices controlled in a linked manner,
however, are not limited to them. For example, on condition
that air in the same space 9 is conditioned, an air purifier,
a humidifier, a dehumidifier, a wventilator, etc. may be
controlled in a linked manner in addition to the air conditioner
2 and the floor heating apparatus 3. Furthermore, on condition
that air in the bathroom 9a having the bathtub 61 to which hot
water is supplied from the water heater 6 is conditioned, a
bathroomdryer, a ventilator, etc. may be controlled in a 1inked
manner in addition to the floor heating apparatus 7.

[0068]

First Embodiment deals with a case where the air conditioner
2 i1s controlled in accordance with the operating state of the
floor heating apparatus 3 and Second Embodiment deals with a
case where the floor heating apparatus 7 is controlled in
accordance with the operating state of the water heater 6. The
disclosure, however, is not limited to these embodiments. To
be more specific, the floor heating apparatus 3 may be

controlled in accordance with the operating state of the air
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conditioner 2 in First Embodiment, and the water heater 6 may
be controlled in accordance with the operating state of the

floor heating apparatus 7 in Second Embodiment.

[0069]

While in First and Second Embodiments the router 4 is connected
to the Internet 10, the router 4 may not be connected to the

Internet 10.

[0070]

In addition to the above, in First Embodiment, the first

transmission process of signal transmission in the order of

the terminal device 5, the router 4, the air conditioner 2,

the router 4, and the terminal device 5 and the second
transmission process of signal transmission in the order of

the terminal device 5, the router 4, the floor heating apparatus

3, the router 4, and the terminal device 5 are not simultaneously
performed, and in Second Embodiment the third transmission

process of signal transmission in the order of the terminal

device 5, the router 4, the water heater 6, the router 4, and
the terminal device 5 and the fourth transmission process of
signal transmission in the other of the terminal device 5, the
router 4, the floor heating apparatus 7, the router 4, and the
terminal device 5 are not simultaneously performed. The

disclosure, however, is not limited to them. To be more specific,
the first transmission process and the second transmission

process may be carried out in a parallel manner in First
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Embodiment, and the third transmission process and the fourth
transmission process may be carried out in a parallel manner
in Second Embodiment. This increases the processing speed.
[0071]

While in First and Second Embodiments the device information
55 of a plurality of air conditioning devices controlled in
a linked manner is stored in the auxiliary storage of the memory
52 of the terminal device 5, the disclosure is not limited to
this arrangement. A storage unit for storing the device
information 55 may be provided in each of devices which are
targets of linked control, such as the air conditioner 2, the
floor heating apparatus 3, the water heater 6, and the floor
heating apparatus 7, or may be provided in the router 4.
Furthermore, a dedicated storage unit may be provided.
[0072]

In First and Second Embodiments above, after the data amount
of the device information 55 reaches a predetermined amount,
if a new piece of information is further added to the device
information 55, a piece of the device information 55 stored
in the memory 52, which is the oldest piece of information in
the device information 55, is replaced with the new piece of
information. The disclosure, however, is not limited to this
arrangement. To be more specific, a piece of device information
55, which is to be replaced with a new piece of device

information 55, may be a piece of device information 55 which
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has not been referred to for the longest period of time, or
may be a randomly-selected piece of device information 55.

[0073]

In Second Embodiment above, the warming period Ta which is from
the start of the floor heating apparatus 7 to the time at which
the room temperature of the bathroom 9a becomes suitable for
bathing is longer than the hot water supply period Tb which
is from the start to the completion of the hot water supply.
Alternatively, the warming period Ta may be shorter than the
hot water supply period Tb. In this case, the flowchart of FIG.
6 1is modified such that hot water supply starts at the
reservation time, after the reservation content set in the
water heater 6 1s obtained in S15. Then the floor heating
apparatus 7 i1s started when a period Tb-Ta elapses from the
start of the hot water supply.

[0074]

In First and Second Embodiments above, the terminal device 5
includes the first communication unit 5a communicating with
the base station 17, and is connectable to the Internet 10 as
the first communication unit 5a communicates with the base
station 17. The connection to the Internet 10, however, may
be achieved by another method. For example, the terminal device
5 may be able to communicate with a wireless LAN router by Wi-Fi
or the like, and may be connectable to the Internet 10 by the

wireless LAN router.
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[0075]

The Internet 10 of First and Second Embodiments above is an
example of public communication networks. The terminal device
5 may be connectable to a network different from the Internet
10, as long as the network is available to the public for data
communications.

[Reference Signs List]

[0076]

1, la control system

2 air conditioner

3 floor heating apparatus

4 router (relay unit)

5 terminal device (operating unit)

6 water heater

7 floor heating apparatus

9 space

9a bathroom

10 Internet (public communication network)

11, 12, 11la, 12a communication line (first communication line)
13 communication line (second communication line)

52 memory (storage unit)

61 bathtub
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Claims

[Claim 1]
A control system comprising:
devices which are configured to condition air of a single space,
have different outdoor units or different heat pump units,
respectively, and are not able to directly communicate with
one another;
a relay unit which is able to mutually communicate with each
of the devices via a first communication line; and
an operating wunit which is connectable to a public
communication network and is able to communicate with the relay
unit via a second communication line,
the devices being controlled in a linked manner by a control
signal sent from the operating unit via the relay unit.
[Claim 2]
The control system according to claim 1, wherein,
the devices include a floor heating apparatus, and
linked control of the devices is carried out by controlling
another one of the devices based on an operating state of the
floor heating apparatus.

[Claim 3]
The control system according to claim 1 or 2, wherein,
the relay unit is connectable to the public communication
network, and

the second communication line is a line 1in the public
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communication network.

[Claim 4]

The control system according to any one of claims 1 to 3,
wherein,

a transmission process of signal transmission is carried out
in the order of the operating unit, the relay unit, one of the
devices, the relay unit, and the operating unit, and
transmission processes regarding the respective devices are
not simultaneously carried out.

[Claim 5]

The control systemaccording to any one of claims 1 to 3, wherein
a transmission process of signal transmission is carried out
in the order of the operating unit, the relay unit, one of the
devices, the relay unit, and the operating unit, and
transmission processes regarding the respective devices are
simultaneously carried out.

[Claim 6]

The control systemaccording to any one of claims 1 to 5, wherein,
the operating unit includes a storage unit which stores
information regarding the devices.

[Claim 7]

The control system according to claim 6, wherein, after a data
amount of the information stored in the storage unit reaches
a predetermined amount, if a new piece of the information is

further stored in the storage unit, a piece of the information
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stored in the storage unit, which is the oldest piece of

information, is replaced with the new piece of information.
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FIG.2
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FIG.3
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FIG.4
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6.6

FIG.6
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