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of indoor units connected by refrigerant pipes includes:
a virtual device setting unit configured to set a virtual
indoor unit by unifying two or more of the plurality ofindoor
units; a data storage unit configured to store an address

FIG. 4

TRANSMISSION RELAY AND AIR-CONDITIONING APPARATUS USING SAME

of the outdoor unit, addresses of the plurality of indoor
units, and an address of the virtual indoor unit; a relay
processor configured to communicate as the virtual in-
door unit with the outdoor unit and relay a signal trans-
mitted from the outdoor unit to the plurality ofindoor units,
based on the addresses stored in the data storage unit.
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Description
Technical Field

[0001] The presentinvention relates to a transmission
relay device connected between an outdoor unit and in-
door unit and configured to relay data transmission as
well as to an air-conditioning device that uses the trans-
mission relay device.

Background Art

[0002] In a conventional air-conditioning device, an
outdoor unit and indoor unit are connected to each other
through a transmission line, and communicate with each
other, enabling coordinated operation control. The out-
door unit and indoor unit are assigned respective ad-
dresses for identification and communicate with various
pieces of equipment based on the addresses. It is pro-
posed to install a transmission relay device between the
outdoor unit and indoor unit to reduce process concen-
tration on a centralized control apparatus as well as com-
munication traffic (see, for example, Patent Literature 1).
Patent Literature 1 discloses that a transmission relay
device is installed between the outdoor unit and indoor
unit and that the transmission relay device has a function
to transmit part or all of various data handled by the cen-
tralized control apparatus.

Citation List
Patent Literature

[0003]
5084502

Patent Literature 1: Japanese Patent No.

Summary of Invention
Technical Problem

[0004] Now, in an air-conditioning device such as in
Patent Literature 1, the number of addresses for indoor
units is setin advance, and itis common to set restrictions
on the number of indoor units connected within a same
communication system. Consequently, the air-condition-
ing device can be connected with only a predetermined
number of indoor units due to restrictions on communi-
cation traffic or communication addresses. On the other
hand, from a functional perspective on a refrigeration cy-
cle, with upsizing of outdoor units or spread of interaction
control of a plurality of outdoor units, outdoor units and
indoor units may be able to be installed in excess of num-
bers determined by the above-mentioned number of ad-
dresses, in a same refrigerant system or in a large-scale
system including a plurality of refrigerant systems. Thus,
it is desired that indoor units of a number in excess of
the number determined by the number of addresses can
be installed.
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[0005] The present invention has been made to over-
come the above problem and has an object to provide a
transmission relay device that makes it possible to in-
crease the number of indoor units connected to an out-
door unit without being restricted by the number of ad-
dresses that can be set in a system as a whole and to
provide an air-conditioning device that uses the trans-
mission relay device.

Solution to Problem

[0006] An embodiment of the present invention pro-
vides a transmission relay device configured to relay
communication between an outdoor unit and a plurality
of indoor units connected by refrigerant pipes, the trans-
mission relay device comprising: a virtual device setting
unit configured to set a virtual indoor unit unifying two or
more of the plurality of indoor units; a data storage unit
configured to store an address of the outdoor unit, ad-
dresses of the plurality of indoor units, and an address
of the virtual indoor unit; and a relay processor configured
to communicate as the virtual indoor unit with the outdoor
unit and relay a signal transmitted from the outdoor unit
to the plurality of indoor units, using the addresses stored
in the data storage unit. Advantageous Effects of Inven-
tion

[0007] With the transmission relay device of an em-
bodiment of the presentinvention, since the virtual device
setting unit sets a virtual indoor unit by unifying a plurality
of indoor units and the relay processor relays communi-
cation with the outdoor unit, it is possible to expand the
number of indoor units connected to one or more refrig-
erant systems without being restricted by the number of
addresses that can be set in a system as a whole.

Brief Description of Drawings
[0008]

[Fig. 1] Fig. 1 is arefrigerant circuit diagram showing
an example of an air-conditioning device according
to an embodiment of the present invention.

[Fig. 2] Fig. 2 is a schematic diagram showing an
example of an outdoor unit in the air-conditioning
device of Fig. 1.

[Fig. 3] Fig. 3 is a schematic diagram showing an
example of an indoor unit in the air-conditioning de-
vice of Fig. 1.

[Fig. 4] Fig. 4 is a block diagram showing an example
of a transmission relay device in the embodiment of
the present invention.

[Fig. 5] Fig. 5 is a schematic diagram showing how
a virtual indoor unit is built in the transmission relay
device of Fig. 4.

[Fig. 6] Fig. 6 is a schematic diagram showing an
example of data stored in a data storage unit of the
transmission relay device of Fig. 4.

[Fig. 7] Fig. 7 is a flowchart showing an operation
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example of the transmission relay device of Fig. 4.

[Fig. 8] Fig. 8 is a flowchart showing an example of
control over the transmission relay device of Fig. 5
in which a virtual indoor unit is set up. Description of
Embodiments

[0009] A transmission relay device an air-conditioning
device using the transmission relay device according to
the present invention and an embodiment will be de-
scribed below with reference to the drawings. Fig. 1 is a
refrigerant circuit diagram showing an example of the air-
conditioning device according to the embodiment of the
present invention. The air-conditioning device 1 of Fig. 1
performs cooling operation and heating operation using
a refrigeration cycle (heat pump cycle) based on refrig-
erant circulation. The air-conditioning device 1 of Fig. 1
includes an outdoor unit 10 and a plurality of indoor units
20A to 20D connected to the outdoor unit 10 via refrig-
erant pipes 2, and makes up a single refrigerant system
A (refrigeration cycle) from the outdoor unit 10 and a plu-
rality of indoor units 20A to 20D. The outdoor unit 10 and
a plurality of indoor units 20A to 20D are connected to a
transmission relay device 30 via respective transmission
lines 3 and data transmission between the outdoor unit
10 and a plurality of indoor units 20A to 20D is carried
out via the transmission relay device 30. Also, the air-
conditioning device 1 is connected to a centralized con-
trol apparatus 1 A in such a way as to be able to carry
out data transmission, and air-conditioning device 1 of
other refrigerant systems B and C are also connected to
the centralized control apparatus 1 A in such a way as
to be able to carry out data transmission. The centralized
control apparatus 1 A monitors and controls operation of
each of the air-conditioning device 1.

[0010] Note that whereas Fig. 1 illustrates by example
a case in which the air-conditioning device 1 includes
one outdoor unit 10 and four indoor units 20A to 20D, the
air-conditioning device 1 may include plural, i.e., two or
more, outdoor units 10 or one indoor unit 20. Also, al-
though the refrigerant pipes 2 are indicated by a single
line, actually at least two pipes are used to circulate re-
frigerant. Furthermore, the air-conditioning device 1 may
perform only cooling operation or heating operation at a
time in all of the plurality of indoor units 20A to 20D or
perform simultaneous heating and cooling operation in
which the plurality of indoor units 20A to 20D perform
either cooling operation or heating operation individually
at a same time. Besides, although each air-conditioning
device 1includes a transmission relay device 30, a single
transmission relay device 30 may be shared by a plurality
of air-conditioning device 1 (a plurality of refrigerant sys-
tems).

[0011] Fig. 2 is a schematic diagram showing an ex-
ample of an outdoor unit in the air-conditioning device of
Fig. 1.InFig. 2, the outdoor unit 10 includes a compressor
11, a flow switching device 12, an outdoor-side heat ex-
changer 13, an accumulator 15, and other components.
The compressor 11 is designed to compress sucked re-
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frigerant, compress the refrigerant atany pressure based
on operating frequency, and discharge the refrigerant.
The flow switching device 12 is connected to a discharge
side of the compressor 11 and made up of a four-way
valve configured to switch a pipe circuit according to, for
example, whether an operation mode is cooling or heat-
ing. The outdoor-side heat exchanger 13 is, for example,
a fin tube heat exchanger and is designed to exchange
heat between refrigerant and air. An outdoor-side fan 14
is designed to send air to the outdoor-side heat exchang-
er 13. The accumulator (liquid separator) 15 is connected
to a suction side of the compressor 11 and designed to
accumulate surplus refrigerant.

[0012] The outdoor unit 10 includes an outdoor-side
communication unit 16, an outdoor-side control unit 17,
and an outdoor-side storage unit 18. The outdoor-side
communication unit 16 is connected to the transmission
relay device 30 via a transmission line 3 and designed
to serve as an interface for signal communication be-
tween the transmission relay device 30 and outdoor-side
control unit 17. The outdoor-side control unit 17 is de-
signed to control operation of various equipment of the
outdoor unit 10 including the compressor 11, flow switch-
ing device 12, and outdoor-side fan 14. The outdoor-side
control unit 17 performs operation control based on, for
example, signals transmitted from the transmission relay
device 30 and received by the outdoor-side communica-
tion unit 16. The outdoor-side storage unit 18 stores data
needed by the outdoor-side control unit 17 to perform
processing. Furthermore, the outdoor-side storage unit
18 stores address information, data on relationships
among refrigerant systems, and other data/information.
[0013] Fig. 3 is a schematic diagram showing an ex-
ample of the indoor unit in the air-conditioning device of
Fig. 1. Although the indoor unit 20A is illustrated by ex-
ample in Fig. 3, the indoor units 20B to 20D have a same
configuration. The indoor unit 20A includes an indoor-
side heat exchanger 21, an expansion valve 22, and an
indoor unit fan 23, etc. The indoor-side heat exchanger
21 is, for example, a fin tube heat exchanger and is de-
signed to exchange heat between the refrigerant flowing
in from the side of the outdoor unit 10 and air in an air-
conditioned space. The indoor unit fan 23 sends air to
the indoor-side heat exchanger 21 in order for the indoor-
side heat exchanger 21 to exchange heat and sends the
heat-exchanged air into a room. The expansion valve 22
comprises, for example, an electronic expansion valve
or another valve, which decompress the refrigerant and
controls a flow rate of the refrigerant by going through an
adjustment of an opening degree thereof.

[0014] The indoor unit 20A includes an indoor-side
communication unit 24, an operating unit 25, an indoor-
side control unit 26, and an indoor-side storage unit 27.
The indoor-side communication unit 24 is connected to
the transmission relay device 30 via a transmission line
3 and serves as an interface for signal communication
between the transmission relay device 30 and indoor-
side control unit 26. The operating unit 25 is made up,
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for example, of a remote controller and designed to trans-
mit, for example, a setting temperature, operation mode,
and other inputs entered by an operator, as a signal to
the indoor-side control unit 26. The indoor-side control
unit 26 is designed to control operation of devices such
as the expansion valve 22 or indoor unit fan 23. The in-
door-side control unit 26 controls various equipment of
the indoor unit 20A including the expansion valve 22 and
indoor unit fan 23 based, for example, on a command
signal from the operating unit 25 or a signal received by
the indoor-side communication unit 24. The indoor-side
storage unit 27 stores data needed by the indoor-side
control unit 26 to perform processing as well as operating
capacity of the indoor unit 20A. Furthermore, the indoor-
side storage unit 27 stores address information, data on
relationships among refrigerant systems, and operating
capacity.

[0015] Fig. 4 is a block diagram showing an example
of the transmission relay device in the air-conditioning
device of Fig. 1. Various components of the transmission
relay device shown in Fig. 4 are realized, for example,
by executing a program on a microcomputer or computer
or other devices. The transmission relay device 30 of Fig.
4 is designed to relay communication between the out-
door unit 10 and a plurality of indoor units 20A to 20D
and provided with a first transmission unit 31, a second
transmission unit 32, a data storage unit 33, and a com-
putational processing unit 40. The first transmission unit
31 is connected to the outdoor unit 10 via a transmission
line 3 and designed to serve as an interface for signal
communication with the outdoor unit 10. The second
transmission unit 32 is connected to the plurality ofindoor
units 20A to 20D via the transmission line 3 and designed
to serve as an interface for signal communication with
the plurality of indoor units 20A to 20D.

[0016] The computational processing unit 40 is de-
signed to process various data exchanged between the
first transmission unit 31 and second transmission unit
32. In particular, the computational processing unit 40 is
designed to internally set a virtual indoor unit and conduct
communication, as a virtual indoor unit, with the outdoor
unit 10 and is provided with a virtual device setting unit
41 and a relay processor 42.

[0017] The virtual device setting unit 41 is designed to
set a virtual indoor unit by unifying two or more of the
plurality of indoor units 20A to 20D. Fig. 5 is a schematic
diagram showing a virtual indoor unit built in the trans-
mission relay device of Fig. 4. As shown in Fig. 5, the
transmission relay device 30 behaves as a single virtual
indoor unit VI when communicating with the outdoor unit
10, and behaves as a unit substituting the outdoor unit
10 in a manner similar to the outdoor unit 10 when com-
municating with the plurality of indoor units 20A to 20D.
[0018] The virtual device setting unit 41 of Fig. 4 in-
cludes a number-of-virtual-units setting unit 41 A config-
ured to set the number of virtual indoor units VI, and an
operating capacity calculation unit41 B configured to cal-
culate virtual operating capacity of each of the virtual in-
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door units VI, of which the virtual number has been set
by the number-of-virtual-units setting unit 41 A, using the
operating capacities of the indoor units 20A to 20D stored
in the data storage unit 33. The operating capacities of
the indoor units 20A to 20D are stored in the data storage
unit 33.

[0019] The number-of-virtual-units setting unit 41 A
sets a predetermined number of units (e.g., one unit) and
the operating capacity calculation unit 41 B calculates
the virtual operating capacity of the virtual indoor unit VI
by adding up the operating capacities of running indoor
units 20A to 20D. The operating capacity calculation unit
41 B is designed to recalculate the virtual operating ca-
pacity when the number of running indoor units 20A to
20D changes or when the operation mode changes.
[0020] Alternatively, the number-of-virtual-units set-
ting unit 41 A may set the number of units according to
the operation modes of the indoor units 20A to 20D. Then,
the number-of-virtual-units setting unit 41 A sets an ad-
dress of the virtual indoor unit VI, and stores the address
in the data storage unit 33. When setting the number of
units according to the operation modes, the number-of-
virtual-units setting unit 41 A classifies the plurality of
indoor units 20A to 20D by the operation mode, and sets
a virtual indoor unit VI for each group of indoor units re-
sulting from the classification. For example, when all the
plurality of indoor units 20A to 20D are performing cooling
operation or heating operation, one virtual indoor unit VI
is set by unifying the four indoor units 20A to 20D. Then,
the operating capacity calculation unit 41 B calculates
the virtual operating capacity of the virtual indoor unit VI
by adding up the operating capacities of the four indoor
units 20A to 20D and stores the virtual operating capacity
in the data storage unit 33. In this way, when a plurality
of operation modes coexist, as the virtual device setting
unit 41 sets virtual indoor units by classifying the indoor
units by the operation mode, in performing mixed simul-
taneous heating and cooling operation, the air-condition-
ing device 1 can perform control effectively by keeping
down a volume of communication traffic and amount of
signal processing.

[0021] Although a case in which the number-of-virtual-
units setting unit 41 A sets the number of virtual indoor
units VI for each operation mode of the indoor units 20A
to 20D is illustrated by example, this is not restrictive,
and that one virtual indoor unit VI may be set for a pre-
determined number of indoor units (e.g., three units) or
for each floor, regardless of the operation modes of the
indoor units 20A to 20D.

[0022] Itis assumed that, for example, the indoor units
20A and 20B performing cooling operation and the indoor
units 20C and 20D performing heating operation coexist
among the plurality of indoor units 20A to 20D. In so do-
ing, on the plurality of indoor units 20A to 20D, the
number-of-virtual-units setting unit 41 A sets two virtual
indoor units VI: one of two virtual indoor units VI is set
by unifying the indoor units 20A and 20B performing heat-
ing operation and the other virtual indoor unit Vl is set by
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unifying the indoor units 20C and 20D performing cooling
operation. Then, the operating capacity calculation unit
41 B calculates a total operating capacity of the indoor
units 20A and 20B performing heating operation and a
total operating capacity of the indoor units 20C and 20D
performing cooling operation and stores the total oper-
ating capacities in the data storage unit 33.

[0023] The relay processor 42 performs signal
processing to relay datareceived by the first transmission
unit 31 to the second transmission unit 32 and performs
signal processing to relay data received by the second
transmission unit 32 to the second transmission unit 32.
That is, when the first transmission unit 31 receives a
signal, the relay processor 42 determines whether to
transmit the signal from the outdoor unit 10 to predeter-
mined indoor units 20A to 20D via the second transmis-
sion unit 32. Also, the relay processor 42 performs
processing based on the received data and determines
which of the plurality of indoor units 20A to 20D to transmit
the signal to. Upon determining to transmit the signal,
the relay processor 42 transfers the signal to the second
transmission unit 32 and thereby transmits the signal to
the appropriate ones of the indoor units 20A to 20D.
[0024] Similarly, when the second transmission unit 32
receives a signal from any of the indoor units 20A to 20D,
the relay processor 42 determines whether to transfer
the signal to the outdoor unit 10 via the first transmission
unit 31. Upon determining to transmit the signal, the relay
processor 42 transfers the signal to the first transmission
unit 31 and thereby transmits the signal to the outdoor
unit 10.

[0025] A communication scheme (a protocol) in rela-
tion to the outdoor unit 10 may be either identical to or
different from a communication scheme (a protocol) in
relation to the indoor units 20A to 20D. When the com-
munication schemes are different, the relay processor
42 has afunctionto do protocol conversion before making
signals transmitted. The relay processor 42 may be de-
signed to do not only protocol conversion of signals, but
also protocol conversion of data contained in the signals.
[0026] In so doing, the relay processor 42 performs
processing to transmit a signal for, for example, polling
the outdoor unit 10, via the transmission line 3 and trans-
mits the signal to the outdoor unit 10 via the first trans-
mission unit 31. Then, the relay processor 42 processes
data contained in a signal transmitted from the outdoor
unit 10 and stores the data in the data storage unit 33.
Also, the relay processor 42 performs processing to
transmit signals for polling the indoor units 20A to 20D
via the transmission lines 3 and makes the second trans-
mission unit 32 transmit the signals. Then, the relay proc-
essor 42 processes data contained in signals transmitted
from the indoor units 20A to 20D in response and stores
the data, for example, in the data storage unit 33. Al-
though a case in which the transmission relay device 30
performs communication control, including data collec-
tion, using a polling scheme is illustrated by example, the
transmission relay device 30 may conduct communica-
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tion using well-known communication control such as a
token-based scheme or CSMA/CD scheme.

[0027] Here, using the addresses stored in the data
storage unit 33, the relay processor 42 communicates,
as a virtual indoor unit VI, with the outdoor unit 10 and
relays the signal transmitted from the outdoor unit 10 to
the plurality of indoor units 20A to 20D. The relay proc-
essor 42 is designed to collect refrigerant system data,
address data of a communication system, and the oper-
ating capacities of the indoor units 20A to 20D from the
outdoor unit 10 and the indoor units 20A to 20D and stores
the data in the data storage unit 33. Although a case in
which various data is collected through communication
and stored in the data storage unit 33 by the relay proc-
essor 42 is illustrated by example, data may be stored
by being entered by a user via a keyboard or another
input device.

[0028] Fig. 6 is a schematic diagram showing an ex-
ample of data stored in the data storage unit of the trans-
mission relay device of Fig. 4. As shown in Fig. 6, the
data storage unit 33 stores a first transmission address
a1 of the outdoor unit 10 connected to the same refrig-
erant system A, respective second transmission ad-
dresses b2 to b5 of the plurality of indoor units 20A to
20D, and a first transmission address a3 of the virtual
indoor unit VI. The first transmission address a1 of the
outdoor unit 10 and the first transmission address a3 of
the virtual indoor unit VI belong to a first transmission
address group while respective second transmission ad-
dresses b2 to b5 of the plurality of indoor units 20A to
20D belong to a second transmission address group. Al-
S0, as addresses of the transmission relay device 30, the
data storage unit 33 stores a first transmission address
a2 used in communicating with the outdoor unit 10 via
the first transmission unit 31 and a second transmission
address b1 used in communicating with the plurality of
indoor units 20A to 20D. Furthermore, as information
about the plurality of indoor units 20A to 20D, the respec-
tive operating capacities of the indoor units 20A to 20D
are stored. Also, the data storage unit 33 stores data
needed by the computational processing unit 40 to per-
form processing.

[0029] Then, in communicating with the outdoor unit
10, the relay processor 42 acting as a virtual indoor unit
VI relays the communication using the first transmission
addresses a1l to a3. In particular, for example, when a
request to transmit operating capacities is made by the
outdoor unit 10 to the indoor units 20A to 20D, the relay
processor 42 transmits the virtual operating capacity of
the virtual indoor unit VI to the outdoor unit 10. When a
signal to be transmitted to the outdoor unit 10 from the
indoor units 20A to 20D is received via the second trans-
mission unit 32, the relay processor 42 acting as a virtual
indoor unit VI transmits the signal to the outdoor unit 10
via the first transmission unit 31. Also, when data is re-
ceived from the outdoor unit 10, the relay processor 42
acting as a virtual indoor unit VI selects one or more in-
door units to which the data is to be transmitted from
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among the plurality of indoor units 20A to 20D and trans-
mit the data via the second transmission unit 32. The
relay processor 42 selects one or more appropriate in-
door units from the plurality of indoor units 20A to 20D
using any of various well-known routing techniques.
[0030] In this way, based on the addresses stored in
the data storage unit 33, the relay processor 42 relays
communication between the outdoor unit 10 and virtual
indoor unit VI as well as communication between the vir-
tual indoor unit VI and a plurality of indoor units 20A to
20D. In other words, the computational processing unit
40 controls communication by treating the first transmis-
sion unit 31 and second transmission unit 32 independ-
ently of each other.

[0031] Fig. 7 is a flowchart showing an operation ex-
ample of the transmission relay device of Fig. 4. Once
the transmission relay device 30 is powered on, the trans-
mission relay device 30 starts communication with the
outdoor unit 10 and with the indoor units 20A to 20D (Step
ST1). Then, the transmission relay device 30 checks the
number of outdoor units 10 (Step ST2) and checks the
number of connected indoor units 20A to 20D (Step ST3).
When the outdoor unit 10 is not connected (NO in Step
ST2) or when none of the indoor units 20A to 20D is
connected (NO in Step ST3), the transmission relay de-
vice 30 determines that there is a communication error
(Step ST4). Then, the transmission relay device 30 is
restarted or connection conditions of the transmission
lines 3 are checked, etc.

[0032] When one or more outdoor units 10 and one or
more indoor units 20A to 20D are connected (YES in
Steps ST2 and ST3), information about the outdoor
unit(s) 10 and indoor unit(s) 20A to 20D is collected and
stored in the data storage unit 33 (Step ST5). In so doing,
information about a refrigerant system of each unit is col-
lected and information such as information about the ad-
dresses and operating capacities of the indoor units 20A
to 20D is collected. Subsequently, the relay processor
42 determines whether or not any of the plurality ofindoor
units 20A to 20D is running with an operation mode such
as cooling operation specified (Step ST6). If there is no
indoor unit 20A to 20D for which an operation mode is
set (NO in Step ST6), the relay processor 42 waits until
any of the indoor units 20A to 20D starts operation (Steps
ST6 and ST7).

[0033] On the other hand, when any of the indoor units
20Ato 20D isrunning (YESinstep ST6), the virtual device
setting unit 41 sets a virtual indoor unit VI (Step ST8). In
so doing, the operating capacities of the indoor units 20A
to 20D running in any operation mode are read out of the
data storage unit 33 and saved in the data storage unit
33 as an operating capacity of the virtual indoor unit VI.
Subsequently, by acting as the virtual indoor unit VI hav-
ing the total operating capacity, the transmission relay
device 30 sends information to the outdoor unit 10. Then,
the operating capacity of the virtual indoor unit VI is re-
calculated each time the operation mode of any of the
indoor units 20A to 20D is changed halfway after the start
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of operation (Steps ST6 to ST19).

[0034] Fig. 8is aflowchart showing an example of con-
trol over the transmission relay device of Fig. 5 in which
a virtual indoor unit is set up. When a signal is received
from any of the indoor units 20A to 20D, the second trans-
mission unit 32 takes out communication data and trans-
mits the data to the computational processing unit 40.
Then, the computational processing unit 40 processes
the communication data, and the first transmission unit
31 specifies a destination (communication address) and
sets transmit data. In so doing, the data storage unit 33
stores the data resulting from the processing performed
by the computational processing unit 40. Subsequently,
the transmission relay device 30 acting as the virtual in-
door unit VI transmits a signal to the outdoor unit 10.
[0035] On the other hand, when communication are
received from the outdoor unit 10, the first transmission
unit 31 extracts communication data and transmits the
data to the computational processing unit 40. Then, the
computational processing unit 40 processes the commu-
nication data, and the second transmission unit 32 sets
a destination and transmits signals to the indoor units
20A to 20D. In so doing, the data storage unit 33 stores
the data such as the data resulting from the processing
performed by the computational processing unit 40.
[0036] According to the embodiment described above,
since the virtual indoor unit VI set by unifying the indoor
units 20C and 20D controls communication with the out-
door unit 10, the number of connected units can be
caused to appear smaller than it really is, making it pos-
sible to increase the number of connected units. That is,
as shown in Fig. 5, when the outdoor unit 10 and four
indoor units 20A to 20D communicate with each other,
instead of assigning four first transmission addresses, it
is enough to assign a first transmission address to a sin-
gle virtual indoor unit VI. Consequently, even if there is
a restriction on the number of addresses within the sys-
tem, the number of connectable indoor units 20A to 20D
can be expanded.

[0037] Furthermore, by conducting communication be-
tween the outdoor unit 10 and virtual indoor unit VI, com-
munication traffic can be reduced. Thatis, in conventional
transmission relay devices, the outdoor unit 10 needs to
communicate with each of the four indoor units 20A to
20D. On the other hand, when the indoor units are oper-
ated as a single unified indoor unit via the transmission
relay device 30, transmission is performed from the out-
door unit 10 to the virtual indoor unit VI built in the trans-
mission relay device 30, signal processing is performed
by the computational processing unit 40 of the transmis-
sion relay device 30, and then optimum communication
are conducted with the plurality of indoor units 20A to
20D. This reduces volumes of communication on a first
transmission line connecting between the outdoor unit
10 and transmissionrelay device 30 and on second trans-
mission lines connecting between the transmission relay
device 30 and indoor units 20A to 20D, making it possible
to reduce the total communication traffic.
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[0038] Also, the virtual device setting unit 41 includes
the number-of-virtual-units setting unit 41 A configured
to set the number of virtual indoor units VI, and the op-
erating capacity calculation unit 41 B configured to cal-
culate the virtual operating capacity of each of the virtual
indoor units VI, of which the virtual number has been set
by the number-of-virtual-units setting unit 41 A, using the
operating capacities of the indoor units stored in the data
storage unit 33, and when the relay processor 42 trans-
mits the virtual operating capacities of the virtual indoor
units VI to the outdoor unit 10, even if the virtual indoor
units VI are set, operation control can be performed on
the outdoor unit 10 based on the operating capacities of
the actual indoor units 20A to 20D.

[0039] In particular, when the virtual device setting unit
41 sets the number of virtual indoor units VI for each
operation mode of the plurality of indoor units 20A to 20D,
for example, in the case of simultaneous heating and
cooling operation in which indoor units 20A and 20B per-
forming cooling operation and indoor units 20C and 20D
performing heating operation coexist, signal processing
and communication processing can be performed effi-
ciently.

[0040] Embodiments of the present invention are not
limited to the one described above, and various changes
can be made. For example, although a case in which all
the plurality of indoor units 20A to 20D are connected to
the second transmission unit 32 has been illustrated by
example in the above embodiment, the plurality of indoor
units 20A to 20D may be connected to a plurality of trans-
mission relay device 30 in a distributed manner or part
of the indoor units may be connected directly to the out-
door unit 10 without an intervening transmission relay
device 30.

[0041] Also, although a case in which the virtual device
setting unit 41 sets a virtual indoor unit VI by unifying two
or more indoor units 20A to 20D has been illustrated by
example in the above embodiment, when a plurality of
outdoor units 10 are connected, the virtual device setting
unit 41 may have a function to set a virtual outdoor unit
by unifying multiple outdoor units 10.

Reference Signs List

[0042] 1 air-conditioning device 1A centralized control
apparatus 2 refrigerant pipe 3 transmission line 10 out-
door unit 11 compressor 12 flow switching device 13 out-
door-side heat exchanger 14 outdoor-side fan 15 accu-
mulator 16 outdoor-side communication unit 17 outdoor-
side control unit 18 outdoor-side storage unit 20A - 20D
indoor unit 21 indoor-side heat exchanger 22 expansion
valve 23 indoor unit fan24 indoor-side communication
unit 25 operating unit 26 indoor-side control unit 27 in-
door-side storage unit 30 transmission relay device 31
first transmission unit 32 second transmission unit 33 da-
ta storage unit 40 computational processing unit 41 vir-
tual device setting unit 41 A number-of-virtual-units set-
ting unit 41 B operating capacity calculation unit 42 relay
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processor A refrigerant system a1 - a3 first transmission
address b1 - b5 second transmission address VI virtual
indoor unit

Claims

1. Atransmission relay device configured to relay com-
munication between an outdoor unit and a plurality
of indoor units connected by refrigerant pipes, the
transmission relay device comprising:

a virtual device setting unit configured to set a
virtual indoor unit unifying two or more of the
plurality of indoor units;

a data storage unit configured to store an ad-
dress of the outdoor unit, addresses of the plu-
rality ofindoor units, and an address of the virtual
indoor unit; and

a relay processor configured to communicate as
the virtual indoor unit with the outdoor unit and
relay a signal transmitted from the outdoor unit
to the plurality of indoor units, using the address-
es stored in the data storage unit.

2. The transmission relay device of claim 1, wherein
the data storage unit stores operating capacities of
the plurality of indoor units,
the virtual device setting unit includes

a number-of-virtual-units setting unit configured
to set the number of the virtual indoor units, and
an operating capacity calculation unit configured
to calculate virtual operating capacity of each of
the virtual indoor units, of which a virtual number
is set by the number-of-virtual-units setting unit,
using the operating capacities of the indoor units
stored in the data storage unit, and

the relay processor transmits the virtual operating
capacities of the virtual indoor units to the outdoor
unit.

3. The transmission relay device of claim 2, wherein
the number-of-virtual-units setting unit sets the
number of the virtual indoor units for each operation
mode of the plurality of indoor units.

4. The transmission relay device of claim 3, wherein
the number-of-virtual-units setting unit sets the vir-
tual indoor unit performing heating operation and the
virtual indoor unit performing cooling operation out
of the plurality of indoor units for two of the virtual
indoor units, and
the operating capacity calculation unit calculates a
total operating capacity of the indoor units perform-
ing heating operation and a total operating capacity
of the indoor units performing cooling operation.
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The transmission relay device of any one of claims
1 to 4, wherein the relay processor uses different
communication schemes between communication
with the outdoor unit and communication with the
indoor units.

An air-conditioning apparatus comprising the trans-
mission relay device of any one of claims 1 to 5.
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