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CONDITIONING SYSTEM

(57)  An air-conditioning system includes an outdoor
unit functioning as a heat source device, and an indoor
unit configured to condition air in an air-conditioned
space, in which the outdoor unitincludes an outdoor unit
control unit configured to search for a relay unit config-
ured to relay heat transfer between the outdoor unit and
the indoor unit by exchanging heat of heat media, and
an outdoor unit communication unit configured to com-
municate with an outside, and the outdoor unit control
unit transmits a first communication command from the
outdoor unit communication unit to a particular commu-
nication address, and when a communication response
is returned to the outdoor unit communication unit, de-
termines what exists at the particular communication ad-
dress based on an identification ID transmitted from the
particular communication address to the outdoor unit
communication unit, and sets the relay unit as a control
target when it is determined that the relay unit exists at
the particular communication address, and sets the in-
door unit as the control target when it is determined that
what exists at the particular communication address is
not the relay unit or when the communication response
is not returned to the outdoor unit communication unit.
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Description
Technical Field

[0001] The present disclosure relates to an air-condi-
tioning systemin which control according to the presence
or absence of a relay unit is performed, and a control
target setting method of the air-conditioning system.

Background Art

[0002] For air-conditioning systems, there are a con-
figuration including an outdoor unit functioning as a heat
source device, and an indoor unit configured to condition
air in an air-conditioned space, in which the outdoor unit
performs direct expansion to the indoor unit by using one
heat medium, and as in Patent Literature 1, a configura-
tion including, in addition to the outdoor unit and the in-
door unit, a relay unit configured to relay heat transfer by
exchanging heat of heat media, in which the outdoor unit
performs indirect expansion to the indoor unitviathe relay
unit by using a plurality of heat media. In other words, for
air-conditioning systems, there are a configuration in
which a relay unit does not exist, and a configuration in
which a relay unit exists.

[0003] In recent years, there has been a market de-
mand for restriction on usage of a heat medium having
a high global warming potential. In view of the above, to
restrict the usage of the heat medium having the high
global warming potential, a case is assumed where a
system change is desired from an air-conditioning sys-
tem in which the relay unit does not exist to an air-con-
ditioning system in which the relay unit exists. On the
other hand, in future, to reduce costs when a heat medi-
um having a sufficiently low global warming potential is
invented, a case is also assumed where a system change
is desired from an air-conditioning system in which the
relay unit exists to an air-conditioning system in which
the relay unit does not exist.

Citation List
Patent Literature

[0004]
5236008

Patent Literature 1: Japanese Patent No.

Summary of Invention
Technical Problem

[0005] However,forair-conditioning systemsin related
art, different types of software are respectively used for
the configuration in which the relay unit does not exist
and the configuration in which the relay unit exists. There-
fore, a problem occurs that it is necessary to change the
software when the configuration of the air-conditioning
system is changed, which requires labor and costs.
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[0006] The presentdisclosure has been made to solve
the above-described problem, and is aimed at providing
anair-conditioning system in whichitis possible to reduce
labor and costs when the configuration of the air-condi-
tioning system is changed, and a control target setting
method of the air-conditioning system.

Solution to Problem

[0007] An air-conditioning system according to one
embodiment of the present disclosure includes an out-
door unit functioning as a heat source device, and an
indoor unit configured to condition air in an air-condi-
tioned space, in which the outdoor unit includes an out-
door unit control unit configured to search for a relay unit
configured to relay heat transfer between the outdoor
unitand the indoor unitby exchanging heat of heat media,
and an outdoor unit communication unit configured to
communicate with an outside, and the outdoor unit con-
trol unit transmits a first communication command from
the outdoor unit communication unit to a particular com-
munication address, and when a communication re-
sponse is returned to the outdoor unit communication
unit, determines what exists at the particular communi-
cation address based on an identification ID transmitted
from the particular communication address to the outdoor
unit communication unit, and sets the relay unit as a con-
trol target when it is determined that the relay unit exists
at the particular communication address, and sets the
indoor unit as the control target when it is determined
that what exists at the particular communication address
is not the relay unit or when the communication response
is not returned to the outdoor unit communication unit.

[0008] In addition, in a control target setting method of
an air-conditioning system according to one embodiment
of the present disclosure, the air-conditioning system in-
cludes an outdoor unit functioning as a heat source de-
vice, and an indoor unit configured to condition air in an
air-conditioned space, the outdoor unithaving an outdoor
unit control unit configured to search for a relay unit con-
figured to relay heat transfer between the outdoor unit
and the indoor unit by exchanging heat of heat media,
and an outdoor unit communication unit configured to
communicate with an outside, and the control target set-
ting method includes transmitting a first communication
command from the outdoor unit communication unit to a
particular communication address, and when a commu-
nication response is returned to the outdoor unit commu-
nication unit, determining what exists at the particular
communication address based on an identification 1D
transmitted from the particular communication address
to the outdoor unit communication unit, and setting the
relay unit as a control target when it is determined that
the relay unit exists at the particular communication ad-
dress, and setting the indoor unit as the control target
when it is determined that what exists at the particular
communication address is not the relay unit or when the
communication response is not returned to the outdoor
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unit communication unit.
Advantageous Effects of Invention

[0009] Withthe air-conditioning system and the control
target setting method of the air-conditioning system ac-
cording to one embodiment of the present disclosure, the
setting of the control target is changed between the relay
unit and the indoor unit according to the presence or ab-
sence of the communication response and information
of the identification ID. For this reason, the change of the
software is unnecessary, and it is possible to reduce the
labor and the costs when the configuration of the air-
conditioning system is changed.

Brief Description of Drawings
[0010]

[Fig. 1] Fig. 1 is a first diagram for describing a con-
figuration of an air-conditioning system according to
Embodiment 1 of the present disclosure.

[Fig. 2] Fig. 2 is a second diagram for describing the
configuration of the air-conditioning system accord-
ing to Embodiment 1 of the present disclosure.
[Fig. 3]Fig. 3is ablock diagramiillustrating an internal
processing configuration of the air-conditioning sys-
tem according to Embodiment 1 of the present dis-
closure.

[Fig. 4] Fig. 4 is a third diagram for describing the
configuration of the air-conditioning system accord-
ing to Embodiment 1 of the present disclosure.
[Fig. 5] Fig. 5 is a fourth diagram for describing the
configuration of the air-conditioning system accord-
ing to Embodiment 1 of the present disclosure.
[Fig. 6] Fig. 6 is a flowchart illustrating processing
for deciding a control target of the air-conditioning
system according to Embodiment 1 of the present
disclosure.

[Fig. 7] Fig. 7 is a flowchart illustrating processing
for deciding a control method of the air-conditioning
system according to Embodiment 1 of the present
disclosure.

[Fig. 8] Fig. 8 is a sequence chart of the air-condi-
tioning system according to Embodiment 1 of the
present disclosure.

[Fig. 9] Fig. 9 is a first diagram for describing a con-
figuration of the air-conditioning system according
to Embodiment 2 of the present disclosure.

[Fig. 10] Fig. 10 is a second diagram for describing
the configuration of the air-conditioning system ac-
cording to Embodiment 2 of the present disclosure.
[Fig. 11] Fig. 11 is a flowchart illustrating processing
for deciding the number of outdoor units to be con-
trolled in the air-conditioning system according to
Embodiment 2 of the present disclosure.

[Fig. 12] Fig. 12 is a first sequence chart of the air-
conditioning system according to Embodiment 2 of
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the present disclosure.

[Fig. 13] Fig. 13 is a second sequence chart of the
air-conditioning system according to Embodiment 2
of the present disclosure.

Description of Embodiments

[0011] Hereinafter,embodiments of the presentdisclo-
sure will be described with reference to the drawings. It
is noted that the embodiments which will be described
below are not intended to limit the present disclosure.

Embodiment 1

[0012] Fig. 1 is a first diagram for describing a config-
uration of an air-conditioning system 100 according to
Embodiment 1 of the present disclosure. Fig. 2 is a sec-
ond diagram for describing the configuration of the air-
conditioning system 100 according to Embodiment 1 of
the present disclosure.

[0013] Asillustrated in Fig. 1, the air-conditioning sys-
tem 100 according to the present Embodiment 1 adopts
a configuration including an outdoor unit 10 functioning
as a heat source device, and an indoor unit 20 configured
to condition air in an air-conditioned space, in which the
outdoor unit 10 performs direct expansion to the indoor
unit 20 by using one heat medium (hereinafter, referred
to as a configuration in which a relay unit 30 does not
exist). Alternatively, as illustrated in Fig. 2, the air-condi-
tioning system 100 adopts a configuration including, in
addition to the outdoor unit 10 and the indoor unit 20, the
relay unit 30 configured to exchange heat of heat media
and relay heat transfer between the outdoor unit 10 and
the indoor unit 20, in which the outdoor unit 10 performs
indirect expansion to the indoor unit 20 via the relay unit
30 by using a plurality of heat media (hereinafter, referred
to as a configuration in which the relay unit 30 exists). It
is noted that in the configuration in which the relay unit
30 exists, the outdoor unit 10 and the relay unit 30 have
a one to one correspondence. In addition, communica-
tion addresses which will be described below are as-
signed to the outdoor unit 10, the indoor unit 20, and the
relay unit 30. It is noted that the relay unit 30 is, for ex-
ample, a hydro unit (heat exchanger configured to per-
form heat exchange between refrigerant and water).
[0014] Fig. 3 is a block diagram illustrating an internal
processing configuration of the air-conditioning system
100 according to Embodiment 1 of the present disclo-
sure.

[0015] As illustrated in Fig. 3, the outdoor unit 10 in-
cludes an outdoor unit control unit 11, an outdoor unit
communication unit 12, and an outdoor unit storage unit
13. In addition, the indoor unit 20 includes an indoor unit
controlunit21, an indoor unit communication unit 22, and
an indoor unit storage unit 23. In addition, the relay unit
30 includes a relay unit control unit 31, a relay unit com-
munication unit 32, and a relay unit storage unit 33.
[0016] The outdoor unit control unit 11 is configured to
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control the outdoor unit 10 to execute an air-conditioning
operation in a cooperative manner with the outdoor unit
10, the indoor unit 20, and the relay unit 30 in a same
refrigerant system. In addition, the indoor unit control unit
21 is configured to control the indoor unit 20, and the
relay unit control unit 31 is configured to control the relay
unit 30.

[0017] The outdoor unitcommunication unit 12 is con-
figured to perform a communication with the outdoor unit
10, the indoor unit 20, and the relay unit 30 in the same
refrigerant system. Itis noted that, for example, the com-
munication includes a wireless communication such as
Wi-Fi (registered trademark), or a wired communication
such as a wired LAN. In addition, the indoor unit commu-
nication unit 22 is configured to perform a communication
with the outdoor unit 10 in the same refrigerant system
directly or via the relay unit 30, and the relay unit com-
munication unit 32 is configured to perform a communi-
cation with the outdoor unit 10 in the same refrigerant
system.

[0018] Each of the outdoor unit storage unit 13, the
indoor unit storage unit 23, and the relay unit storage unit
33 is configured to store various information, and is, for
example, a ROM, a RAM, a flash memory, or other mem-
ories, or a combination of those.

[0019] As illustrated in Fig. 1 and Fig. 2, different com-
munication addresses are respectively assigned to the
outdoor unit 10, the indoor unit 20, and the relay unit 30.
These communication addresses are manually setby an
operator for the respective units of the outdoor unit 10,
the indoor unit 20, and the relay unit 30 before power is
supplied (on) (before unit type check commands which
will be described below are transmitted) after the air-con-
ditioning system 100 is built. In addition, the communi-
cation addresses are assigned to the outdoor unit 10 and
the relay unit 30 based on a predetermined rule. In further
detail, X, X + 1, ... are assigned by priority to units linked
to the outdoor unit 10 as a refrigerant circuit, and are
subsequently assigned to units of other refrigerant cir-
cuits. For example, in a case of a configuration including
two relay units 30a and 30b and two outdoor units 10a
and 10b, in which the outdoor unit 10a and the relay unit
30a are connected on a one to one basis, and the outdoor
unit 10b and the relay unit 30b are connected on a one
to one basis, X is assigned to the outdoor unit 10a, X +
1 is assigned to the relay unit 30a, X + 2 is assigned to
the outdoor unit 10b, and X + 3 is assigned to the relay
unit 30b.

[0020] Herein, the communication addresses and the
unit type check commands have mutual relationships,
and when the communication addresses are randomly
assigned to the respective units, the unit type check com-
mands are indiscriminately transmitted to the units, which
is inefficient. In view of the above, when the communi-
cation addresses are assigned based on the predeter-
mined rule as described above, it is facilitated to transmit
the unit type check commands to the respective units.
[0021] In addition, identification IDs are respectively
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assigned to the outdoor unit 10, the indoor unit 20, and
the relay unit 30. Each of these identification IDs is used
to identify whether this unit is one of the outdoor unit 10,
the indoor unit 20, and the relay unit 30, whether this unit
is in the same refrigerant system, which unit this unit is,
and other settings. When the relay unit communication
unit 32 receives a unit type check command (hereinafter,
also referred to as a first communication command), the
relay unit control unit 31 transmits the identification ID to
a transmission source at the same time as a communi-
cation response or after the communication response.
[0022] For this reason, the outdoor unit control unit 11
transmits the unit type check command to a particular
communication address by the outdoor unit communica-
tion unit 12, and when a communication response is re-
turned, and the received identification ID is related to the
relay unit 30, it is found out that the relay unit 30 exists
in the air-conditioning system 100. On the other hand,
after the outdoor unit control unit 11 transmits the unit
type check command to the particular communication
address by the outdoor unit communication unit 12, when
the communication response is not returned or when the
received identification ID is not related to the relay unit
30 even when the communication response is returned,
it is found out that the relay unit 30 does not exist in the
air-conditioning system 100. It is noted that unit specifi-
cation information in which a type of a unit is associated
with an identification ID is stored in the outdoor unit stor-
age unit 13.

[0023] Fig. 4 is a third diagram for describing the con-
figuration of the air-conditioning system 100 according
to Embodiment 1 of the present disclosure. Fig. 5 is a
fourth diagram for describing the configuration of the air-
conditioning system 100 according to Embodiment 1 of
the present disclosure.

[0024] AsillustratedinFig.4 and Fig. 5, there are some
types of relay units 30, and these types are categorized
based on refrigerant to be dealt with. In addition, each of
the relay units 30 has an identification ID for identifying
a type, and the identification ID is stored in the relay unit
storage unit 33.

[0025] Then, the outdoor unit control unit 11 of the out-
door unit 10 changes a control method such as a rotation
speed of a compressor, a rotation speed of a fan, an
opening degree of an expansion device, and other set-
tings in the same refrigerant system according to the type
oftherelay unit 30. Itis noted thataccording to the present
Embodiment 1, it is set that types of control methods
include a type B and a type C according to the types of
the relay units 30.

[0026] Fig. 6 is a flowchart illustrating processing for
deciding a control target of the air-conditioning system
100 according to Embodiment 1 of the present disclo-
sure. Fig. 7 is a flowchart illustrating processing for de-
ciding a control method of the air-conditioning system
100 according to Embodiment 1 of the present disclo-
sure. Fig. 8 is a sequence chart of the air-conditioning
system 100 according to Embodiment 1 of the present
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disclosure.

[0027] Hereinafter, the processing for deciding the
control target of the air-conditioning system 100 accord-
ing to the present Embodiment 1 will be described with
reference to Fig. 6 and Fig. 8.

[0028] When the power is supplied (that is, when the
power is turned on), first, the outdoor unit control unit 11
of the outdoor unit 10 performs the processing for decid-
ing the control target.

(Step S101)

[0029] The outdoor unit control unit 11 transmits the
unit type check command from the outdoor unit commu-
nication unit 12 to a particular communication address.
It is noted that the particular communication address re-
fers to a communication address that may be assigned
to the relay unit 30 and the outdoor unit 10. As described
above, for example, the particular communication ad-
dress is X + a when the communication address of the
outdoor unit 10 is X.

(Step S102)

[0030] The outdoor unit control unit 11 determines
whether or not a communication response is returned to
the outdoor unit communication unit 12 from the partic-
ular communication address to which the unit type check
command is transmitted. When the outdoor unit control
unit 11 determines that the communication response is
returned to the outdoor unit communication unit 12
(YES), the process proceeds to the processing in step
S103. On the other hand, when the outdoor unit control
unit 11 determines that the communication response is
not returned to the outdoor unit communication unit 12
within a predetermined period of time (NO), the process
proceeds to the processing in step S105.

(Step S103)

[0031] The outdoor unit control unit 11 determines
whether or not anidentification ID transmitted atthe same
time as the communication response or transmitted after
the communication response to the outdoor unit commu-
nication unit 12 is related to the relay unit 30. When the
outdoor unit control unit 11 determines that the identifi-
cation ID is related to the relay unit 30 (YES), the process
proceeds to the processing in step S104. On the other
hand, when the outdoor unit control unit 11 determines
that the identification ID is not related to the relay unit 30
(NO), the process proceeds to the processing in step
S105.

(Step S104)
[0032] The outdoor unit control unit 11 determines that

the relay unit 30 exists, and sets the relay unit 30 as the
control target. Then, the outdoor unit control unit 11 trans-
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mits a control command to the relay unit 30 to control the
indoor unit 20 indirectly via the relay unit 30. It is noted
that setting information of the control target is stored in
the outdoor unit storage unit 13.

(Step S105)

[0033] The outdoor unitcontrol unit 11 determines that
the relay unit 30 does not exist, and sets the indoor unit
20 as the control target. Then, the outdoor unit control
unit 11 transmits a control command to the indoor unit
20 to control the indoor unit 20 directly. It is noted that
the setting information of the control target is stored in
the outdoor unit storage unit 13.

[0034] In this manner, in the air-conditioning system
100 according to the present Embodiment 1, the setting
of the control target is changed between the relay unit
30 and the indoor unit 20 according to the presence or
absence of the communication response and information
of the identification ID.

[0035] Next, the processing for deciding the control
method of the air-conditioning system 100 according to
the present Embodiment 1 will be described with refer-
ence to Fig. 7 and Fig. 8. It is noted that according to the
present Embodiment 1, the types of the relay units 30
may include the type B and the type C.

[0036] Whentherelayunit30issetasthe controltarget
in step S104 of Fig. 6, the outdoor unit control unit 11
performs the processing for deciding the control method
which is illustrated in Fig. 7.

(Step S111)

[0037] The outdoor unit control unit 11 identifies the
type of the relay unit 30 from the identification ID trans-
mitted at the same time as the communication response
or transmitted after the communication response to the
outdoor unit communication unit 12 in step S102 of Fig.
6. When the outdoor unit control unit 11 identifies the
type of the relay unit 30 as the type B, the process pro-
ceeds to the processing in step S112. On the other hand,
when the outdoor unit control unit 11 identifies the type
of the relay unit 30 as the type C, the process proceeds
to the processing in step S113.

(Step S112)

[0038] The outdoor unit control unit 11 sets the type B
as the control method. Then, the outdoor unit control unit
11 controls the rotation speed of the compressor, the
rotation speed of the fan, the opening degree of the ex-
pansiondevice, and other settings in the same refrigerant
system based on the control method of the type B. It is
noted that the setting information of the control method
is stored in the outdoor unit storage unit 13.
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(Step S113)

[0039] The outdoor unit control unit 11 sets the type C
as the control method. Then, the outdoor unit control unit
11 controls the rotation speed of the compressor, the
rotation speed of the fan, the opening degree of the ex-
pansion device, and other settings in the same refrigerant
system based on the control method of the type C. It is
noted that the setting information of the control method
is stored in the outdoor unit storage unit 13.

[0040] In this manner, in the air-conditioning system
100 according to the present Embodiment 1, when the
relay unit 30 is set as the control target, the type of the
relay unit 30 is identified based on the identification ID,
and the control method according to the type of the relay
unit 30 is set.

[0041] As described above, the air-conditioning sys-
tem 100 according to the present Embodiment 1 includes
the outdoor unit 10 functioning as the heat source device,
and the indoor unit 20 configured to condition air in the
air-conditioned space, in which the outdoor unit 10 in-
cludes the outdoor unit control unit 11 configured to
search for the relay unit 30 configured to relay heat trans-
fer between the outdoor unit 10 and the indoor unit 20
by exchanging heat of heat media, and the outdoor unit
communication unit 12 configured to communicate with
an outside. The outdoor unit control unit 11 transmits the
first communication command from the outdoor unit com-
munication unit 12 to the particular communication ad-
dress,and when the communication response s returned
to the outdoor unit communication unit 12, the unit exist-
ing at the particular communication address is deter-
mined based on the identification ID transmitted to the
outdoor unit communication unit 12 from the particular
communication address. When it is determined that the
unit existing at the particular communication address is
the relay unit 30, the relay unit 30 is set as the control
target. When it is determined that the unit existing at the
particular communication address is not the relay unit 30
or when the communication response is not returned to
the outdoor unit communication unit 12, the indoor unit
20 is set as the control target.

[0042] In addition, in a control target setting method of
the air-conditioning system 100 according to the present
Embodiment 1, the air-conditioning system 100 includes
the outdoor unit 10 functioning as the heat source device,
and the indoor unit 20 configured to condition air in the
air-conditioned space, in which the outdoor unit 10 has
the outdoor unit control unit 11 configured to search for
the relay unit 30 configured to relay heat transfer between
the outdoor unit 10 and the indoor unit 20 by exchanging
heat of heat media, and the outdoor unit communication
unit 12 configured to communicate with the outside, and
the control target setting method includes transmitting
the first communication command from the outdoor unit
communication unit 12 to the particular communication
address, and determining the unit existing at the partic-
ular communication address based on the identification
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ID transmitted to the outdoor unit communication unit 12
from the particular communication address when the
communication response is returned to the outdoor unit
communication unit 12, and setting the relay unit 30 as
the control target when it is determined that the unit ex-
isting at the particular communication address is the relay
unit 30, and setting the indoor unit 20 as the control target
whenitis determined thatthe unit existing at the particular
communication address is not the relay unit 30 or when
the communication response is not returned to the out-
door unit communication unit 12.

[0043] With the air-conditioning system 100 and the
control target setting method of the air-conditioning sys-
tem 100 according to the present Embodiment 1, the set-
ting of the control target is changed between the relay
unit 30 and the indoor unit 20 according to the presence
or absence of the communication response and the in-
formation of the identification ID. Specifically, software
that may be used as a platform is prepared in the air-
conditioning system 100 according to the present Em-
bodiment 1. Then, a unit specified from the identification
ID obtained by the unit type check command and a con-
dition of a system (for example, a system including the
relay unit 30 with a heat medium A in which the control
method is of the type B are applied to the software that
may be used as the platform, and control is performed
by the relevant software. It is noted that software corre-
sponding to the unit and the system that are frequently
used is prepared as the software that may be used as
the platform. With the above-described software, itis pos-
sible to flexibly deal with addition or deletion of the unit
without update after the system is constructed. For this
reason, inthe air-conditioning system 100 and the control
target setting method of the air-conditioning system 100
according to the present Embodiment 1, the change of
the software according to the presence or absence of the
relay unit 30 is unnecessary, and it is possible to reduce
the labor and the costs when the configuration of the air-
conditioning system 100 is changed. It is noted however
that when the unit is changed to a new unit after the sys-
tem is set up, it is necessary to update the unit specifi-
cation information and part of the software that may be
used as the platform according to the change.

[0044] In addition, in the air-conditioning system 100
and the control target setting method of the air-condition-
ing system 100 according to the present Embodiment 1,
the outdoor unit control unit 11 is configured to identify
the type of the relay unit 30 based on the identification
ID when the relay unit 30 is set as the control target, and
set the control method according to the type of the relay
unit 30.

[0045] With the air-conditioning system 100 and the
control target setting method of the air-conditioning sys-
tem 100 according to the present Embodiment 1, the con-
trol method is changed according to the type of the relay
unit 30. For this reason, the change of the software ac-
cording to the type of the relay unit 30 is unnecessary,
and itis possible to reduce the labor and the costs when
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the configuration of the air-conditioning system 100 is
changed.

Embodiment 2

[0046] Hereinafter, Embodiment 2 of the present dis-
closure will be described, but a description of a compo-
nent redundant to that of Embodiment 1 will be omitted,
and a same part as or an equivalent part to that of Em-
bodiment 1 is assigned with a same reference sign.
[0047] Fig. 9 is a first diagram for describing a config-
uration of the air-conditioning system 100 according to
Embodiment 2 of the present disclosure. Fig. 10 is a sec-
ond diagram for describing the configuration of the air-
conditioning system 100 according to Embodiment 2 of
the present disclosure.

[0048] In the air-conditioning system 100 according to
the present Embodiment 2, the outdoor unit 10 includes
a plurality of outdoor units in the same refrigerant system.
The configuration in which the relay unit 30 does not exist
is, as illustrated in Fig. 9, for example, a configuration
including the two outdoor units 10a and 10b and the sin-
gle indoor unit 20. On the other hand, the configuration
in which the relay unit 30 exists is, as illustrated in Fig.
10, for example, a configuration including the two outdoor
units 10a and 10b, the two relay units 30a and 30b, and
the single indoor unit 20. It is noted that in the configu-
ration in which the relay units 30 exist, the outdoor units
10 and the relay units 30 have a one-to-one correspond-
ence.

[0049] Asillustratedin Fig.9and Fig. 10, differentcom-
munication addresses are respectively assigned to the
outdoor units 10, the indoor unit 20, and the relay units
30. Communication addresses are assigned to the out-
door units 10a and 10b and the relay units 30a and 30b
based on a predetermined rule. For example, when the
communication address of the outdoor unit 10a is X, in
the configuration in which the relay units 30 exist, a com-
munication address X + a is assigned to the relay unit
30, and in the configuration in which the relay units 30
do not exist, the communication address X + a is as-
signed to the outdoor unit 10b.

[0050] In addition, as illustrated in Fig. 10, when the
relay unit 30 and the outdoor unit 10 respectively include
the plurality of relay units and the plurality of outdoor
units, the outdoor unit 10a and the relay unit 30a are
connected on a one to one basis, and the outdoor unit
10b and the relay unit 30b are connected on a one to one
basis. Then, the communication address X + a is as-
signed to the relay unit 30a connected to the outdoor unit
10a where the communication address is X. In addition,
acommunication address X + B is assigned to the outdoor
unit 10b different from the outdoor unit 10a, and a com-
munication address (X + B) + o is assigned to the relay
unit 30b connected to the outdoor unit 10b. In other
words, a difference B is set for the communication ad-
dresses of the outdoor units 10, and a difference a is set
for the communication addresses of the outdoor unit 10
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and the relay unit 30 that are connected to each other.
[0051] In addition, an identification ID is assigned to
each of the outdoor units 10a and 10b, the indoor unit
20, and the relay units 30a and 30b. This identification
ID is used to identify whether this unitis one of the outdoor
units 10a and 10b, the indoor unit 20, and the relay units
30a and 30b, whether this unit is in the same refrigerant
system, which unit this unit is, and other settings. When
the relay unit communication unit 32 receives the unit
type check command, the relay unit control unit 31 trans-
mits the identification ID to the transmission source at
the same time as the communication response or after
the communication response.

[0052] For this reason, the outdoor unit control unit 11
of the outdoor unit 10a transmits the unit type check com-
mand to the particular communication address by the
outdoor unit communication unit 12, and when the com-
munication response is returned, and the received iden-
tification ID is related to the relay unit 30, it is found out
that the relay unit 30 exists in the air-conditioning system
100. On the other hand, after the outdoor unit control unit
11 of the outdoor unit 10a transmits the unit type check
command to the particular communication address by
the outdoor unit communication unit 12, when the com-
munication response is returned, and the received iden-
tification ID is related to the outdoor unit 10, it is found
out that the plurality of outdoor units 10 exist in the air-
conditioning system 100.

[0053] Fig. 11 is a flowchart illustrating processing for
deciding the number of the outdoor units 10 to be con-
trolled in the air-conditioning system 100 according to
Embodiment 2 of the present disclosure. Fig. 12 is a first
sequence chart of the air-conditioning system 100 ac-
cording to Embodiment 2 of the present disclosure. Fig.
13 is a second sequence chart of the air-conditioning
system 100 according to Embodiment 2 of the present
invention.

[0054] Hereinafter, the processing for deciding the
number of the outdoor units 10 to be controlled in the air-
conditioning system 100 according to the present Em-
bodiment 2 will be described with reference to Fig. 11 to
Fig. 13. It is noted that according to the present Embod-
iment 2, a case where two outdoor units 10 exist will be
described, but the same also applies to a case where
three or more outdoor units 10 exist.

[0055] After the relay unit 30 or the indoor unit 20 is
set as the control target by the processing for deciding
the control target described according to Embodiment 1,
the outdoor unit control unit 11 of the outdoor unit 10a
performs the processing for deciding the number of the
outdoor units 10 to be controlled as illustrated in Fig. 11.

(Step S201)

[0056] The outdoor unit control unit 11 of the outdoor
unit 10a transmits the unit type check command from the
outdoor unit communication unit 12 to a particular com-
munication address.
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(Step S202)

[0057] The outdoor unit control unit 11 of the outdoor
unit 10a determines whether or not a communication re-
sponse is returned to the outdoor unit communication
unit 12 from the particular communication address to
which the unit type check command is transmitted. When
the outdoor unit control unit 11 of the outdoor unit 10a
determines that the communication response is returned
to the outdoor unit communication unit 12 (YES), the
process proceeds to the processing in step S203. On the
other hand, when the outdoor unit control unit 11 of the
outdoor unit 10a determines that the communication re-
sponse is not returned to the outdoor unit communication
unit 12 within a predetermined period of time (NO), the
processing for deciding the number of the outdoor units
10 to be controlled is ended.

(Step S203)

[0058] The outdoor unit control unit 11 of the outdoor
unit 10a determines whether or not an identification 1D
transmitted simultaneously or after the communication
response to the outdoor unit communication unit 12 is
related to the outdoor unit 10b different from the outdoor
unit 10a including the outdoor unit control unit 11 itself.
When the outdoor unit control unit 11 of the outdoor unit
10a determines that the identification ID is related to the
outdoor unit 10b (YES), the process proceeds to the
processing in step S204. On the other hand, when the
outdoor unit control unit 11 of the outdoor unit 10a deter-
mines that the identification ID is not related to the out-
door unit 10b (NO), the process returns to the processing
in step S201, and the unit type check command is trans-
mitted to a particular communication address that is dif-
ferent from the previous particular communication ad-
dress from the outdoor unit communication unit 12. For
example, when the unit type check command is trans-
mitted to the communication address X + a in the previ-
ous time, the unit type check command is transmitted to
the communication address X + f.

(Step S204)

[0059] The outdoor unit control unit 11 of the outdoor
unit 10a determines that the outdoor unit 10b different
from the outdoor unit 10a including the outdoor unit con-
trol unit 11 itself exists, and transmits a configuration
check command (hereinafter, also referred to as a sec-
ond communication command) to the communication ad-
dress of the outdoor unit 10b. At this time, when the out-
door unit communication unit 12 receives the configura-
tion check command, the outdoor unit control unit 11 of
the different outdoor unit 10b transmits the identification
ID to the transmission source at the same time as the
communication response or after the communication re-
sponse.
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(Step S205)

[0060] The outdoor unit control unit 11 of the outdoor
unit 10a checks the outdoor unit storage unit 13 on which
one of the relay unit 30 and the indoor unit 20 is set as
the control target. When the outdoor unit control unit 11
of the outdoor unit 10a confirms that the relay unit 30 is
set as the control target (YES), the process proceeds to
the processing in step S206. On the other hand, the out-
door unit control unit 11 of the outdoor unit 10a confirms
that the indoor unit 20 is set as the control target (NO),
the process proceeds to the processing in step S207. It
is noted that an execution order of the processing in step
S204 and the processing in step S205 may also be re-
versed.

(Step S206)

[0061] The outdoor unit control unit 11 of the outdoor
unit 10a determines, from the identification ID transmitted
at the same time as the communication response or
transmitted after the communication response to the out-
door unit communication unit 12, whether or not the relay
unit 30 connected to the different outdoor unit 10b is of
the same type as the relay unit 30 connected to itself.
When the outdoor unit control unit 11 of the outdoor unit
10a determines that the relay unit 30 connected to the
different outdoor unit 10b is of the same type as the relay
unit 30 connected to itself (YES), the process proceeds
to the processing in step S208. On the other hand, the
outdoor unit control unit 11 of the outdoor unit 10a deter-
mines that the relay unit 30 connected to the different
outdoor unit 10b is not of the same type as the relay unit
30 connected to itself (NO), the process proceeds to the
processing in step S209.

(Step S207)

[0062] The outdoor unit control unit 11 of the outdoor
unit 10a determines, from the identification ID transmitted
at the same time as the communication response or
transmitted after the communication response to the out-
door unit communication unit 12, whether or not the dif-
ferent outdoor unit 10b is connected to the relay unit 30.
The outdoor unit control unit 11 of the outdoor unit 10a
determines that the different outdoor unit 10b is connect-
ed to the relay unit 30 (YES), the process proceeds to
the processing in step S210. On the other hand, the out-
door unit control unit 11 of the outdoor unit 10a deter-
mines that the different outdoor unit 10b is not connected
to the relay unit 30 (NO), the process proceeds to the
processing in step S211.

(Step S208)
[0063] Herein, the outdoor unit control unit 11 of the

outdoor unit 10a sets a combination of two outdoor units
as the number of the outdoor units 10 to be controlled.
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Then, the two outdoor units 10a and 10b operate in co-
operation with each other. It is noted that setting infor-
mation of the number of the outdoor units 10 to be con-
trolled is stored in the outdoor unit storage unit 13. Herein,
when the plurality of outdoor units 10 operate in cooper-
ation with each other, one of the outdoor units 10 is set
as a leader based on a cooling and heating capacity or
other information. Then, the outdoor unit 10 set as the
leader is configured to perform main control of the air-
conditioning system 100. In addition, a communication
command for setting the relay unit 30 connected to the
outdoor unit 10 of the leader as an operation request
destination is transmitted to the indoor unit 20. Then, the
indoor unit 20 that has received the communication com-
mand sets the relay unit 30 connected to the outdoor unit
10 of the leader as the operation request destination. It
is noted that setting information of the operation request
destination is stored in the indoor unit storage unit 23.

(Step S209)

[0064] Herein, the outdoor unit control unit 11 of the
outdoor unit 10a sets a single outdoor unit as the number
of the outdoor units 10 to be controlled. Then, each of
the two outdoor units 10a and 10b independently oper-
ates. Itis noted that the setting information of the number
of the outdoor units 10 to be controlled is stored in the
outdoor unit storage unit 13. In addition, the communi-
cation command for setting the relay unit 30 connected
to the outdoor unit 10 of the transmission source as the
operation request destination is transmitted to the indoor
unit 20. Then, the indoor unit 20 that has received the
communication command sets the relay unit 30 connect-
ed to the outdoor unit 10 of the transmission source as
the operation request destination. It is noted that the set-
ting information of the operation request destination is
stored in the indoor unit storage unit 23.

(Step S210)

[0065] Herein, the outdoor unit control unit 11 of the
outdoor unit 10a sets a single outdoor unit as the number
of the outdoor units 10 to be controlled. Then, each of
the two outdoor units 10a and 10b independently oper-
ates. Itis noted that the setting information of the number
of the outdoor units 10 to be controlled is stored in the
outdoor unit storage unit 13. In addition, the communi-
cation command for setting the outdoor unit 10 of the
transmission source as the operation request destination
is transmitted to the indoor unit 20. Then, the indoor unit
20 that has received the communication command sets
the outdoor unit 10 of the transmission source as the
operation request destination. It is noted that the setting
information of the operation request destination is stored
in the indoor unit storage unit 23.
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(Step S211)

[0066] Herein, the outdoor unit control unit 11 of the
outdoor unit 10a sets a combination of two outdoor units
as the number of the outdoor units 10 to be controlled.
Then, the two outdoor units 10a and 10b operate in co-
operation with each other. It is noted that the setting in-
formation of the number of the outdoor units 10 to be
controlled is stored in the outdoor unit storage unit 13.
Herein, when the plurality of outdoor units 10 operate in
cooperation with each other, one of the outdoor units 10
is setastheleaderbased on cooling and heating capacity
or other information. Then, the outdoor unit 10 set as the
leader is configured to perform the main control of the
air-conditioning system 100. In addition, the communi-
cation command for setting the outdoor unit 10 of the
leader as the operation request destination is transmitted
to the indoor unit 20. Then, the indoor unit 20 that has
received the communication command sets the outdoor
unit 10 of the leader as the operation request destination.
It is noted that the setting information of the operation
request destination is stored in the indoor unit storage
unit 23.

[0067] Asdescribed above, in the air-conditioning sys-
tem 100 according to the present Embodiment 2, when
the relay unit 30 is set as the control target, the outdoor
unit control unit 11 determines whether or not a relay unit
30 connected to the different outdoor unit 10 is of the
same type as the relay unit 30 connected to itself based
on the identification ID transmitted to the outdoor unit
communication unit 12 from the particular communica-
tion address after the second communication command
is transmitted. When the outdoor unit control unit 11 de-
termines that the relay unit 30 connected to the different
outdoor unit 10 is of the same type as the relay unit 30
connected to itself, a combination of outdoor units is set
as the number of the outdoor units 10 to be controlled.
When the outdoor unit control unit 11 determines that the
relay unit 30 connected to the different outdoor unit 10
is not of the same type as the relay unit 30 connected to
itself, a single outdoor unit is set as the number of the
outdoor units 10 to be controlled.

[0068] On the other hand, when the indoor unit 20 is
set as the control target, the outdoor unit control unit 11
determines whether or not the different outdoor unit 10
is connected to a relay unit 30 based on the identification
ID transmitted to the outdoor unit communication unit 12
from the particular communication address after the sec-
ond communication command is transmitted. When the
outdoor unit control unit 11 determines that the different
outdoor unit 10 is connected to the relay unit 30, a single
outdoor unit is set as the number of the outdoor units 10
to be controlled. When the outdoor unit control unit 11
determines that the different outdoor unit 10 is not con-
nected to the relay unit 30, a combination of outdoor units
is set as the number of the outdoor units 10 to be con-
trolled.

[0069] As described above, the air-conditioning sys-
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tem 100 according to the present Embodiment 2, even
when the outdoor unit 10 includes a plurality of outdoor
units, it is unnecessary to change the software. For this
reason, the number of the outdoor units 10 can be in-
creased without changing the software, and an operation
capability can be enhanced. In addition, the control meth-
od is changed according to the presence or absence of
the relay unit 30 or the type of the relay unit 30. For this
reason, the change of the software according to the pres-
ence or absence of the relay unit 30 or the type of the
relay unit 30 is unnecessary, and it is possible to reduce
the labor and the costs when the configuration of the air-
conditioning system 100 is changed.

Reference Signs List

[0070] 10 outdoor unit 10a outdoor unit 10b outdoor
unit 11 outdoor unit control unit 12 outdoor unit commu-
nication unit 13 outdoor unit storage unit 20 indoor unit
21 indoor unit control unit 22 indoor unit communication
unit 23 indoor unit storage unit 30 relay unit 30a relay
unit 30b relay unit 31 relay unit control unit 32 relay unit
communication unit 33 relay unit storage unit 100 air-
conditioning system

Claims
1. An air-conditioning system comprising:

an outdoor unit functioning as a heat source de-
vice; and

an indoor unit configured to condition air in an
air-conditioned space, wherein:

the outdoor unit includes

an outdoor unit control unit configured to
search for a relay unit configured to relay
heat transfer between the outdoor unit and
the indoor unit by exchanging heat of heat
media, and

an outdoor unit communication unit config-
ured to communicate with an outside; and
the outdoor unit control unit

transmits a first communication command
from the outdoor unit communication unit to
a particular communication address, and
when a communication response is re-
turned to the outdoor unit communication
unit, determines what exists at the particular
communication address based on an iden-
tification 1D transmitted from the particular
communication address to the outdoor unit
communication unit, and

sets the relay unit as a control target when
it is determined that the relay unit exists at
the particular communication address, and
sets the indoor unit as the control target
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10

whenitis determined that what exists at the
particular communication address is not the
relay unit or when the communication re-
sponse is not returned to the outdoor unit
communication unit.

2. The air-conditioning system of claim 1, wherein

when the relay unit is set as the control target,

the outdoor unit control unit identifies a type of
the relay unit based on the identification ID, and
sets a control method according to the type of
the relay unit.

3. The air-conditioning system of claim 1 or 2, wherein

after the relay unit or the indoor unit is set as the
control target,

the outdoor unit control unit

transmits the first communication command
from the outdoor unit communication unit to the
particular communication address, and when
the communication response is returned to the
outdoor unit communication unit, determines
what exists at the particular communication ad-
dress based on the identification ID transmitted
from the particular communication address to
the outdoor unit communication unit, and
transmits a second communication command to
the particular communication address when it is
determined that what exists at the particular
communication address is a different outdoor
unit.

4. The air-conditioning system of claim 3, wherein

when the relay unit is set as the control target,
the outdoor unit control unit determines whether
or not a relay unit connected to the different out-
door unit is of a same type of the relay unit con-
nected to itself based on the identification ID
transmitted from the particular communication
address to the outdoor unit communication unit
after the second communication command is
transmitted, and when it is determined that the
relay unit connected to the different outdoor unit
is of the same type of the relay unit connected
to itself, sets a combination of outdoor units as
the number of the outdoor units to be controlled,
and sets a single outdoor unit as the number of
the outdoor units to be controlled when it is de-
termined that the relay unit connected to the dif-
ferent outdoor unit is not of the same type of the
relay unit connected to itself.

5. The air-conditioning system of claim 3 or 4, wherein

when the indoor unit is set as the control target,
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the outdoor unit control unit determines whether
or not the different outdoor unit is connected to
a relay unit based on the identification ID trans-
mitted from the particular communication ad-
dress to the outdoor unit communication unit af-
ter the second communication command is
transmitted, and sets a single outdoor unit as
the number of the outdoor units to be controlled
when it is determined that the different outdoor
unit is connected to the relay unit, and sets a
combination of outdoor units as the number of
the outdoor units to be controlled when it is de-
termined that the different outdoor unit is not
connected to the relay unit.

The air-conditioning system of claim 4 or 5, wherein
when the combination is set as the number of the
outdoor units to be controlled, one of the outdoor
units is set as a leader based on a cooling and heat-
ing capacity.

The air-conditioning system of any one of claims 1
to 6, wherein communication addresses are as-
signed to the outdoor unit and the relay unit based
on a predetermined rule.

The air-conditioning system of any one of claims 1
to 7, wherein

the outdoor unit includes

an outdoor unit storage unit configured to store
unit specification information in which a type of
a unit is associated with an identification ID.

A control target setting method of an air-conditioning
system, the air-conditioning system including

an outdoor unit functioning as a heat source de-
vice, and

an indoor unit configured to condition air in an
air-conditioned space,

the outdoor unit having

an outdoor unit control unit configured to search
for a relay unit configured to relay heat transfer
between the outdoor unit and the indoor unit by
exchanging heat of heat media, and

an outdoor unit communication unit configured
to communicate with an outside, the control tar-
get setting method comprising:

transmitting a first communication com-
mand from the outdoor unit communication
unit to a particular communication address,
and when a communication response is re-
turned to the outdoor unit communication
unit, determining what exists at the particu-
lar communication address based on an
identification ID transmitted from the partic-
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1"

ular communication address to the outdoor
unit communication unit; and

setting the relay unit as a control target
when it is determined that the relay unit ex-
ists at the particular communication ad-
dress, and setting the indoor unit as the con-
trol target when it is determined that what
exists at the particular communication ad-
dress is not the relay unit or when the com-
munication response is not returned to the
outdoor unit communication unit.

10. The control target setting method of the air-condi-

tioning system of claim 9, wherein

when the relay unit is set as the control target,
a type of the relay unit is identified based on the
identification ID, and a control method according
to the type of the relay unit is set.
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