EP 3 978 817 A1

(19) Europdisches
: Patentamt

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

EP 3978 817 A1

European
Patent Office

Office européen

des brevets (1 1 )

(43) Date of publication: (51) International Patent Classification (IPC):

06.04.2022 Bulletin 2022/14 F24F 11/32 (2018.01) F24F 11/41 (2018.01)

F25B 49/02 (2006.07) F24F 140/12 (2018.01)

(21) Application number: 20813372.8 F24F 140/20 (2018.01) F24F 140/50 (2018.01)
F24F 140/60 (2018.01)

(22) Date of filing: 08.04.2020 _ -
(562) Cooperative Patent Classification (CPC):

F24F 11/37; F24F 11/32; F25B 1/00; F25B 47/02;
F25B 49/02; F24F 11/41; F24F 2140/30;
F24F 2221/54

(86) International application number:
PCT/JP2020/015853

(87) International publication number:
WO 2020/241076 (03.12.2020 Gazette 2020/49)

(84) Designated Contracting States: (72) Inventors:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB * NAKAYAMA, Kazuhiro

GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

Designated Extension States:

BA ME

Designated Validation States:

KH MA MD TN

(30) Priority: 28.05.2019 JP 2019099587

(71) Applicant: Daikin Industries, Ltd.
Osaka-shi, Osaka 530-8323 (JP)

Osaka-shi, Osaka 530-8323 (JP)
¢ OKAMOTO, Atsushi
Osaka-shi, Osaka 530-8323 (JP)

(74) Representative: Hoffmann Eitle

Patent- und Rechtsanwailte PartmbB
ArabellastraBe 30
81925 Miinchen (DE)

(54) AIR-CONDITIONING SYSTEM

(57)  An air conditioning system (100) includes a re-
frigerant cycle (RC), a power feed unit (40), a controller
(60), and a determining unit (90). The refrigerant cycle
(RC)includes an outdoor unit (10) and a plurality ofindoor
units (30). The outdoor unit (10) includes a compressor
(11). In a case where a power source for at least one
indoor unit of the plurality of indoor units (30) is interrupt-
ed, the power feed unit (40) feeds power from an auxiliary
power source to the at least one indoor unit. The control-
ler (60) controls at least the compressor (11). In the case
where the power source for the at least one indoor unit
of the plurality of indoor units (10) is interrupted, the de-
termining unit (90) makes one of a determination to stop
the compressor (11) and a determination to cause the
compressor (11) to continue operating. The determining
unit (90) transmits to the controller (60) an instruction
corresponding to the determination that has been made.
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Description
TECHNICAL FIELD

[0001] This disclosure relates to an air conditioning
system capable of performing an air conditioning opera-
tion even if a power source for one or some of indoor
units is interrupted.

BACKGROUND ART

[0002] PTL 1 (Japanese Patent Application Laid-Open
Publication No. 2013-40698) discloses an air conditioner
capable of performing an air conditioning operation even
if a power source for one or some of indoor units is inter-
rupted.

SUMMARY OF INVENTION
< Technical Problem >

[0003] Anairconditioning system may include a power
feed unit for feeding power to an indoor unit for which a
power source has been interrupted. However, the power
that can be fed by such a power feed unit is limited. There
is a possibility that a problem arises, such as breakage
of a compressor in an outdoor unit or an overflow of drain
water in an indoor unit.

< Solution to Problem >

[0004] An air conditioning system according to a first
aspect includes a refrigerant cycle, a power feed unit, a
controller, and a determining unit. The refrigerant cycle
includes an outdoor unit and a plurality of indoor units.
The outdoor unitincludes a compressor. In a case where
a power source for at least one indoor unit of the plurality
of indoor units is interrupted, the power feed unit feeds
power from an auxiliary power source to the at least one
indoor unit. The controller controls at least the compres-
sor. In the case where the power source for the at least
one indoor unit of the plurality of indoor units is interrupt-
ed, the determining unit makes one of a determination
to stop the compressor and a determination to cause the
compressor to continue operating. The determining unit
transmits to the controller an instruction corresponding
to the determination that has been made.

[0005] An air conditioning system according to a sec-
ond aspect is the air conditioning system according to
the first aspect, in which the determining unit makes the
determination on the basis of at least one of a degree of
wetness of refrigerant sucked by the compressor or a
prediction of the degree of wetness, and an amount of
drain water in the at least one indoor unit of the plurality
ofindoor units or a prediction of the amount of drain water.
[0006] An air conditioning system according to a third
aspect is the air conditioning system according to the
second aspect, in which the determining unit makes the
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determination on the basis of the amount of drain water
in the at least one indoor unit of the plurality of indoor
units or the prediction of the amount of drain water, and
a power feed capacity of the power feed unit.

[0007] An air conditioning system according to a fourth
aspect is the air conditioning system according to any
one of the first aspect to the third aspect, in which the
controller causes at least the compressor to perform an
oil return operation or a defrosting operation in the refrig-
erant cycle. The determining unit determines whether to
continue the oil return operation or the defrosting oper-
ation in a case where the power feed unit feeds power
from the auxiliary power source to the at least one indoor
unit.

[0008] An air conditioning system according to a fifth
aspect is the air conditioning system according to the
fourth aspect, in which, in a case where the determining
unit determines not to continue the oil return operation
when the controller is causing the refrigerant cycle to
perform the oil return operation, the controller stops the
compressor.

[0009] An air conditioning system according to a sixth
aspect is the air conditioning system according to the fifth
aspect, in which the controller stops the compressor on
the basis of a degree of wetness of refrigerant sucked
by the compressor.

[0010] An air conditioning system according to a sev-
enth aspect is the air conditioning system according to
the fourth aspect, in which the plurality of indoor units
each include an expansion valve. The controller groups
the plurality of indoor units into at least two groups. In a
case where the determining unit determines to continue
the oil return operation when the controller is causing the
refrigerant cycle to perform the oil return operation, the
controller sequentially performs first group closing con-
trol and second group closing control. In the first group
closing control, the expansion valve of an indoor unit be-
longing to a first group is closed, and the expansion valve
of an indoor unit belonging to a second group is opened.
In the second group closing control, the expansion valve
of the indoor unit belonging to the first group is opened,
and the expansion valve of the indoor unit belonging to
the second group is closed.

[0011] An air conditioning system according to an
eighth aspect is the air conditioning system according to
any one of the fourth aspect to the seventh aspect, in
which the outdoor unit further includes a four-way switch-
ing valve. In a case where the determining unit deter-
mines not to continue the defrosting operation when the
controller is causing the refrigerant cycle to perform the
defrosting operation, the controller stops the compres-
sor.

[0012] An air conditioning system according to a ninth
aspect is the air conditioning system according to the
seventh aspect, in which the outdoor unit further includes
a four-way switching valve. In a case where the deter-
mining unit determines to continue the defrosting oper-
ation when the controller is causing the refrigerant cycle
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to perform the defrosting operation, the controller switch-
es the four-way switching valve.

[0013] An air conditioning system according to a tenth
aspect is the air conditioning system according to the
ninth aspect, in which, when the controller switches the
four-way switching valve, at least one of the plurality of
expansion valves is open and the compressor is operat-

ing.
BRIEF DESCRIPTION OF DRAWINGS
[0014]

[Fig. 1] Fig. 1 is a schematic configuration diagram
of an air conditioning system 100 according to an
embodiment.

[Fig. 2] Fig. 2 is a diagram illustrating a control proc-
ess of an operation of the entire air conditioning sys-
tem 100.

[Fig. 3] Fig. 3 is a flowchart of M/T control during an
oil return operation.

[Fig. 4] Fig. 4 is a flowchart of M/T control during a
defrosting operation.

[Fig. 5] Fig. 5 is a schematic configuration diagram
of an air conditioning system 100 according to mod-
ification example A.

[Fig. 6] Fig. 6 is a flowchart of M/T control during an
oil return operation in modification example A.

[Fig. 7] Fig. 7 is a flowchart of M/T control during a
defrosting operation in modification example B.
[Fig. 8] Fig. 8 is a schematic configuration diagram
of an air conditioning system 100 according to mod-
ification example C.

[Fig. 9] Fig. 9 is a flowchart of M/T control during an
operation of an air conditioning system 100 in mod-
ification example D.

DESCRIPTION OF EMBODIMENTS
(1) Configuration of Air Conditioning System 100

[0015] Fig. 1 is a schematic configuration diagram of
an air conditioning system 100 according to the present
embodiment. The air conditioning system 100 is a system
for implementing air conditioning, such as cooling and
heating, in a target space included in a structure, such
as a house, a building, a factory, or a public facility.
[0016] The air conditioning system 100 includes a re-
frigerant circuit RC in which refrigerant circulates. The
air conditioning system 100 performs a vapor-compres-
sion refrigeration cycle by causing refrigerant to circulate
in the refrigerant circuit RC, thereby cooling or heating a
target space. Refrigerant such as R410A, R32, or am-
monia is sealed in the refrigerant circuit RC.

[0017] Theairconditioning system 100 mainly includes
one outdoor unit 10 serving as a heat source unit, a plu-
rality of (three in Fig. 1) indoor units 30 (30a, 30b, 30c)
serving as use units, one power feed unit 40, a plurality
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of (three in Fig. 1) remote controllers 50, and a controller
60. The refrigerant circuit RC of the air conditioning sys-
tem 100 is constituted by the outdoor unit 10 and the
individual indoor units 30 that are connected by a gas
connection pipe GP and a liquid connection pipe LP. In
other words, the air conditioning system 100 is a multi-
type (multi-tenant) air conditioning system in which the
plurality of indoor units 30 are connected to an identical
refrigerant system.

(1-1) Outdoor Unit 10

[0018] The outdoor unit 10 is an outdoor unit installed
outdoors (outside a target space). The outdoor unit 10
mainly includes a plurality of refrigerant pipes (first to fifth
pipes P1 to P5), a compressor 11, a four-way switching
valve 12, an outdoor heat exchanger 13, an outdoor fan
15, an outdoor-unit control unit 17, and a determining
unit 90.

[0019] The first pipe P1 is a refrigerant pipe that con-
nects the gas connection pipe GP and the four-way
switching valve 12. The second pipe P2 is a suction pipe
that connects the four-way switching valve 12 and a suc-
tion port (not illustrated) of the compressor 11. The third
pipe P3 is a discharge pipe that connects a discharge
port (not illustrated) of the compressor 11 and the four-
way switching valve 12. The fourth pipe P4 is arefrigerant
pipe that connects the four-way switching valve 12 and
a gas side of the outdoor heat exchanger 13. The fifth
pipe P5 is a refrigerant pipe that connects a liquid side
of the outdoor heat exchanger 13 and the liquid connec-
tion pipe LP.

[0020] The compressor 11 is a mechanism that sucks
and compresses low-pressure gas refrigerant and dis-
charges resultant refrigerant. The compressor 11 has an
enclosed structure including a compressor motor 11a
built therein. In the compressor 11, a compression ele-
ment (not illustrated) of a rotary type, a scroll type, or the
like accommodated in a compressor casing (not illustrat-
ed) is driven by the compressor motor 11a serving as a
drive source. While operating, the compressor motor 11a
is inverter-controlled and the number of rotations thereof
is adjusted in accordance with a situation. When being
driven, the compressor 11 sucks refrigerant through the
suction port, compresses the refrigerant, and discharges
the refrigerant through the discharge port.

[0021] The four-way switching valve 12 is a valve for
switching a direction in which refrigerant flows in the re-
frigerant circuit RC. The four-way switching valve 12 is
individually connected to the first pipe P1, the second
pipe P2, the third pipe P3, and the fourth pipe P4. During
a cooling operation, the four-way switching valve 12
switches a flow path such that the first pipe P1 and the
second pipe P2 are connected to each other and that the
third pipe P3 and the fourth pipe P4 are connected to
each other (see solid lines in the four-way switching valve
12 in Fig. 1). During a heating operation, the four-way
switching valve 12 switches a flow path such that the first



5 EP 3 978 817 A1 6

pipe P1 and the third pipe P3 are connected to each other
and that the second pipe P2 and the fourth pipe P4 are
connected to each other (see broken lines in the four-
way switching valve 12 in Fig. 1).

[0022] The outdoor heat exchanger 13 is a heat ex-
changer that functions as a condenser or radiator for re-
frigerant during a cooling operation and that functions as
an evaporator or heat absorber for refrigerant during a
heating operation. The outdoor heat exchanger 13 in-
cludes a heat transfer tube (not illustrated) through which
refrigerant flows, and a heat transfer fin (not illustrated)
that increases a heat transfer area. The outdoor heat
exchanger 13 is disposed such thatrefrigerant in the heat
transfer tube and an air flow generated by the outdoor
fan 15 are capable of exchanging heat during an opera-
tion.

[0023] The outdoor fan 15 is, for example, a propeller
fan. The outdoor fan 15 is connected to an output shaft
of an outdoor fan motor 15a and is driven in conjunction
with the outdoor fan motor 15a. When being driven, the
outdoor fan 15 generates an air flow that flows into the
outdoor unit 10 from the outside and flows out of the
outdoor unit 10 after passing through the outdoor heat
exchanger 13.

[0024] The outdoor-unit control unit 17 is a microcom-
puter constituted by a CPU, a memory, and so forth. The
outdoor-unit control unit 17 controls operations of indi-
vidual actuators of the outdoor unit 10. The outdoor-unit
control unit 17 is connected to indoor-unit control units
34 (described below) of the respective indoor units 30
via communication lines cb1 and cb2 and the power feed
unit40, and transmits a signal thereto or receives a signal
therefrom.

[0025] The determining unit 90 is a microcomputer
constituted by a CPU, a memory, and so forth. The de-
termining unit 90 is capable of communicating with the
outdoor-unit control unit 17. The determining unit 90 de-
termines, in a case where the power feed unit 40 oper-
ates, whether to continue an oil return operation or a de-
frosting operation. An operation of the determining unit
90 will be described below.

(1-2) Indoor Units 30

[0026] The indoor units 30 (30a, 30b, 30c) are indoor
units installed in a target space. The indoor units 30 con-
stitute the refrigerant circuit RC together with the outdoor
unit 10. The indoor units 30 each mainly include anindoor
heat exchanger 31, an expansion valve 32 (32a, 32b,
32c), an indoor fan 33, and an indoor-unit control unit 34.
[0027] The indoor heat exchanger 31 is a heat ex-
changer that functions as an evaporator or heat absorber
for refrigerant during a cooling operation and that func-
tions as a condenser or radiator for refrigerant during a
heating operation. The indoor heat exchanger 31 is, for
example, a cross-finned tube heat exchanger. A liquid
side of the indoor heat exchanger 31 is connected to a
refrigerant pipe extending to the expansion valve 32 (32a,
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32b, 32c). A gas side of the indoor heat exchanger 31 is
connected to a refrigerant pipe extending to the gas con-
nection pipe GP. The indoor heat exchanger 31 is dis-
posed such that refrigerant in a heat transfer tube (not
illustrated) and an air flow generated by the indoor fan
33 are capable of exchanging heat during an operation.
[0028] The expansion valve 32 (32a, 32b, and 32c¢) is
an electric valve capable of adjusting the opening degree
thereof. During an operation, the expansion valve 32 is
adjusted in the opening degree as appropriate in accord-
ance with a situation, and decompresses refrigerant in
accordance with the opening degree. Each indoor unit
30 includes one expansion valve 32. Specifically, the in-
door unit 30a includes the expansion valve 32a, the in-
door unit 30b includes the expansion valve 32b, and the
indoor unit 30c includes the expansion valve 32c. The
opening degrees of the expansion valves 32a, 32b, and
32c are adjusted as appropriate in accordance with op-
eration statuses of the indoor units 30a, 30b, and 30c,
respectively.

[0029] The expansion valve 32 is connected to a re-
frigerant pipe extending to the liquid side of the indoor
heat exchanger 31 and a refrigerant pipe extending to
the liquid connection pipe LP. The liquid connection pipe
LP connects the fifth pipe P5 of the outdoor unit 10 and
the individual expansion valves 32. One end of the liquid
connection pipe LP is connected to the fifth pipe P5. The
other end of the liquid connection pipe LP branches off
in accordance with the number of expansion valves 32
and is individually connected to the expansion valves 32.
The indoor fan 33 is, for example, a fan such as a turbo-
fan, a sirocco fan, a cross-flow fan, or a propeller fan.
The indoor fan 33 is connected to an output shaft of an
indoor fan motor 33a. The indoor fan 33 is driven in con-
junction with the indoor fan motor 33a. When being driv-
en, the indoor fan 33 generates an air flow that is sucked
into the indoor unit 30 and is blown out to a target space
after passing through the indoor heat exchanger 31.
[0030] The indoor-unit control unit 34 is a microcom-
puter constituted by a CPU, a memory, and so forth. The
indoor-unit control unit 34 controls operations of individ-
ual actuators of the indoor unit 30. Each indoor-unit con-
trol unit 34 is connected to the outdoor-unit control unit
17 viathe communication lines cb1 and cb2 and the pow-
er feed unit40, and transmits a signal thereto or receives
a signal therefrom. The indoor-unit control unit 34 wire-
lessly communicates with the remote controller 50.
[0031] The indoor-unit control unit 34 of each indoor
unit 30 is connected to the expansion valve 32 of the
indoor unit 30 via a communication line (not illustrated)
and is capable of adjusting the opening degree of the
expansion valve 32.

(1-3) Power Feed Unit 40
[0032] The power feed unit 40 is connected to the out-

door-unit control unit 17 and the individual indoor-unit
control units 34 via the communication lines cb1 and cb2.
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Specifically, the communication line cb1 connects the
power feed unit 40 and the outdoor-unit control unit 17,
whereas the communication line cb2 branches off in ac-
cordance with the number of indoor-unit control units 34
and connects the power feed unit 40 and the individual
indoor-unit control units 34. The communication line cb1
is connected to the communication line cb2 via the power
feed unit 40.

[0033] Each indoor unit 30 is connected to an external
commercial power source (not illustrated) installed in the
structure. During a normal operation, the indoor units 30
are operated by power fed from the commercial power
source. The power feed unit 40 is an auxiliary power
source for feeding, in a case where the commercial power
source for at least one of the plurality of indoor units 30
is interrupted, in other words, in a case where power feed
from the commercial power source to at least one indoor
unit 30 is stopped, power to the indoor unit 30 for which
the commercial power source (hereinafter simply re-
ferred to as a "power source") is interrupted. The com-
munication line cb2 transmits power fed from the power
feed unit 40 to the individual indoor units 30, in addition
to asignal transmitted and received between the outdoor-
unit control unit 17 and the individual indoor-unit control
units 34.

(1-4) Remote Controller 50

[0034] The remote controller 50 is a device including
a remote-controller control unit (not illustrated) that in-
cludes a microcomputer constituted by a CPU, a mem-
ory, and so forth, and a remote-controller input unit (not
illustrated) that includes an input key for inputting various
commands to the air conditioning system 100.

[0035] The number of remote controllers 50 included
in the air conditioning system 100 is identical to the
number of indoor units 30. The remote controllers 50 are
associated with the indoor units 30 in a one-to-one rela-
tionship. Each remote controller 50 wirelessly communi-
cates with the indoor-unit control unit 34 of the corre-
sponding indoor unit 30 by using an infrared ray, a radio
wave, and the like. In response to input of a command
to the remote-controller input unit by a user, a manager,
or the like, the remote controller 50 transmits a predeter-
mined signal to the indoor-unit control unit 34 in accord-
ance with the input command.

(1-5) Controller 60

[0036] In the air conditioning system 100, the outdoor-
unit control unit 17 of the outdoor unit 10 and the indoor-
unit control units 34 of the individual indoor units 30 (30a,
30b, 30c) are connected to each other via the communi-
cation lines cb1 and cb2 and the power feed unit 40, and
thus the controller 60 is constituted. The controller 60
controls an operation of the air conditioning system 100.
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(2) Operation of Air Conditioning System 100

[0037] When an operation start command is input to
any one of the remote controllers 50 and control related
to a cooling operation or a heating operation is executed
by the controller 60, the four-way switching valve 12 is
switched to a predetermined state, and the compressor
11 and the outdoor fan 15 are activated. After that, the
indoor unit 30 corresponding to the remote controller 50
to which the operation start command has been input
enters an operating state (a state in which the indoor fan
33 is operated).

(2-1) Cooling Operation

[0038] Duringa cooling operation, the four-way switch-
ing valve 12 is switched to a cooling cycle state (a state
indicated by the solid lines in the four-way switching valve
12 in Fig. 1). When the individual actuators are activated
in this state, refrigerant is sucked into the compressor 11
through the second pipe P2 and is compressed. The re-
frigerant discharged from the compressor 11 passes
through the third pipe P3, the four-way switching valve
12, and the fourth pipe P4, and then flows into the outdoor
heat exchanger 13.

[0039] The refrigerant flowed into the outdoor heat ex-
changer 13 exchanges heat with an air flow generated
by the outdoor fan 15 and condenses (or radiates heat).
The refrigerant flowed out of the outdoor heat exchanger
13 passes through the fifth pipe P5 and the liquid con-
nection pipe LP and flows into the individual indoor units
30.

[0040] The refrigerant flowed into each indoor unit 30
flows into the expansion valve 32. The refrigerant flowed
into the expansion valve 32 is decompressed in accord-
ance with the opening degree of the expansion valve 32.
The refrigerant flowed out of the expansion valve 32 flows
into the indoor heat exchanger 31, exchanges heat with
an air flow generated by the indoor fan 33, and evapo-
rates (or absorbs heat). The refrigerant flowed out of the
indoor heat exchanger 31 passes through the gas con-
nection pipe GP and flows into the outdoor unit 10. The
refrigerant flowed into the outdoor unit 10 passes through
the first pipe P1, the four-way switching valve 12, and
the second pipe P2, is sucked into the compressor 11
again, and is compressed.

(2-2) Heating Operation

[0041] Duringaheatingoperation, the four-way switch-
ing valve 12 is switched to a heating cycle state (a state
indicated by the broken lines in the four-way switching
valve 12 in Fig. 1). When the individual actuators are
activated in this state, refrigerantis sucked into the com-
pressor 11 through the second pipe P2 and is com-
pressed. The refrigerant discharged from the compres-
sor 11 passes through the third pipe P3, the four-way
switching valve 12, the first pipe P1, and the gas connec-
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tion pipe GP, and then flows into each indoor unit 30.
The refrigerant flowed into the indoor unit 30 flows into
the indoor heat exchanger 31, exchanges heat with an
air flow generated by the indoor fan 33, and condenses
(orradiates heat). The refrigerant flowed out of the indoor
heat exchanger 31 flows into the expansion valve 32 and
is decompressed in accordance with the opening degree
of the expansion valve 32. The refrigerant flowed out of
the expansion valve 32 passes through the liquid con-
nection pipe LP and flows into the outdoor unit 10.
[0042] The refrigerant flowed into the outdoor unit 10
passes through the fifth pipe P5 and flows into the outdoor
heat exchanger 13. The refrigerant flowed into the out-
door heat exchanger 13 exchanges heat with an air flow
generated by the outdoor fan 15, and evaporates (or ab-
sorbs heat). The refrigerant flowed out of the outdoor
heat exchanger 13 passes through the fourth pipe P4,
the four-way switching valve 12, and the second pipe P2,
is sucked into the compressor 11 again, and is com-
pressed.

(2-3) Oil Return Operation

[0043] Anoil returnoperation is anoperation of causing
refrigerant to circulate to return lubricating oil distributed
in the refrigerant circuit RC into the compressor 11. In
the oil return operation, the expansion valves 32 are
opened to cause the refrigerant to circulate. During the
oil return operation, the indoor fans 33 may be stopped.

(2-4) Defrosting Operation

[0044] A defrosting operation is an operation of melting
frost generated in the outdoor heat exchanger 13 due to
a heating operation. During the defrosting operation, the
four-way switching valve 12 is switched to a cooling cycle
state. During the defrosting operation, the indoor fans 33
are stopped.

(3) Normal Control Mode and M/T Control Mode

[0045] Fig. 2 illustrates a control process of an opera-
tion of the entire air conditioning system 100. As illustrat-
ed in Fig. 2, the entire air conditioning system 100 oper-
ates in a normal control mode or a multi-tenant control
mode (hereinafter referred to as an "M/T control mode").
[0046] In the normal control mode, normal operation
control, which is adopted also in an existing system
formed of one outdoor unit and one indoor unit, is per-
formed. In the normal control mode, power sources for
all the indoor units 30 of the air conditioning system 100
are not interrupted, and power is fed from an external
power source. In the normal control mode, the air condi-
tioning system 100 starts an air conditioning operation
and shifts from a stopped state to a steady state (a state
in which normal operation control is being performed), or
strops an air conditioning operation and shifts from a
steady state to a stopped state, in response to an oper-
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ation of the remote controller 50 or the like. At a transition
from a steady state to a stopped state, an oil return op-
eration and a defrosting operation are performed if nec-
essary. The air conditioning system 100 that is operating
in the normal control mode shifts to the M/T control mode
in a case where the power source for at least one of the
indoor units 30 is interrupted (see the solid-line arrow in
Fig. 2). In the M/T control mode, at least one indoor unit
30 is in an operation stop state with the power source
therefor being interrupted. In the M/T control mode, the
indoor unit 30 for which the power source has been in-
terrupted (hereinafter referred to as a "power-source-in-
terrupted indoor unit 30") is fed with auxiliary power from
the power feed unit 40.

(4) Details of M/T Control Mode

[0047] A description will be given of operations of the
controller 60 and the determining unit 90 in a case where
a power-source-interrupted indoor unit 30 occurs in each
operation.

(4-1) Oil Return Operation

[0048] Fig. 3 is a flowchart of the M/T control mode in
a case where a power-source-interrupted indoor unit 30
occurs during an oil return operation. The determining
unit 90 determines whether to continue the oil return op-
eration on the basis of the number of power-source-in-
terruptedindoor units 30, aremaining time of the oil return
operation, power that can be fed by the power feed unit,
or the like (S101).

[0049] Ifthe determiningunit90 determines to continue
the oil return operation (YES in S101), the controller 60
continues the oil return operation (S102). On the other
hand, if the determining unit 90 determines not to con-
tinue the oil return operation (NO in S101), the controller
60 acquires the degree of wetness of the refrigerant
sucked by the compressor 11 (S103). Subsequently, the
controller 60 determines whether to stop the compressor
11 on the basis of the acquired degree of wetness of the
refrigerant (S104). If the controller 60 determines not to
stop the compressor 11 (NO in S104), the controller 60
returns to step S103. On the other hand, if the controller
60 determines to stop the compressor 11 (YES in S104),
the controller stops the compressor 11.

(4-2) Defrosting Operation

[0050] Fig. 4 is a flowchart in a case where a power-
source-interrupted indoor unit 30 occurs during a defrost-
ing operation. The determining unit 90 determines wheth-
er to continue the defrosting operation on the basis of
the number of power-source-interrupted indoor units 30,
a remaining time of the defrosting operation, power that
can be fed by the power feed unit, or the like (S201).

[0051] Ifthedeterminingunit90 determinesto continue
the defrosting operation (YES in S201), the controller 60



11 EP 3 978 817 A1 12

continues the defrosting operation (S202). On the other
hand, if the determining unit 90 determines not to con-
tinue the defrosting operation (NO in S201), the controller
60 stops the compressor 11.

[0052] In the case of continuing the defrosting opera-
tion (S202), the defrosting operation is performed simi-
larly to the normal control mode. For example, during a
heating operation, the expansion valves 32 are closed
and then the four-way switching valve 12 is switched to
a cooling cycle state. Subsequently, the expansion
valves 32 are opened. Accordingly, it is possible to sup-
press the occurrence of a situation in which a user hears
noise caused by switching of the four-way switching
valve.

(5) Features
(5-1)

[0053] The determining unit 90 determines whether to
continue an oil return operation or a defrosting operation.
Thus, even if a power-source-interrupted indoor unit 30
occurs during execution of an oil return operation or a
defrosting operation, the oil return operation or the de-
frosting operation can be continued if it is considered that
the air conditioning system 100 will not be damaged.

(5-2)

[0054] Ifthe determining unit 90 determines not to con-
tinue an oil return operation or a defrosting operation, the
controller 60 stops the compressor 11. Thus, as a result
of stopping the operation of the entire air conditioning
system 100 in response to the occurrence of a power-
source-interrupted indoor unit 30, damaging of the air
conditioning system 100 can be suppressed.

(5-3)

[0055] The controller 60 stops the compressor 11 on
the basis of the degree of wetness of the refrigerant
sucked by the compressor 11. Thus, it is possible to sup-
press suction of a large amount of liquid refrigerant by
the compressor 11 and reduce damaging of the com-
pressor 11.

(6) Modification Examples

[0056] Hereinafter, modification examples of the
above-described embodiment will be described. A plu-
rality of embodiments may be combined.

(6-1) Modification Example A

[0057] In the above-described embodiment, in the
case of continuing an oil return operation at the occur-
rence of a power-source-interrupted indoor unit 30, the
oil return operation is simultaneously performed for all
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the indoor units 30 (30a to 30c). Alternatively, the indoor
units 30 may be grouped into a plurality of groups, and
an oil return operation may be sequentially performed for
the individual groups. In Fig. 5, the indoor units 30 are
grouped into a first group G1 (30a, 30b) and a second
group (30c).

[0058] Asiillustrated in Fig. 6, if the determining unit 90
determines to continue an oil return operation (YES in
S101), the controller 60 performs first group closing con-
trol (S102-1). In the first group closing control, the ex-
pansion valves 32 (32a, 32b) of the indoor units 30 (30a,
30b) belonging to the first group G1 are closed, and the
expansion valve 32 (32c) of the indoor unit 30 (30c) be-
longing to the second group G2 is opened. In this state,
the oil return operation is performed.

[0059] Subsequently, the controller 60 performs sec-
ond group closing control (S 102-2). In the second group
closing control, the expansion valves 32 (32a, 32b) of
the indoor units 30 (30a, 30b) belonging to the first group
G1 are opened, and the expansion valve 32 (32c) of the
indoor unit 30 (30c) belonging to the second group G2
is closed. In this state, the oil return operation is per-
formed.

(6-2) Modification Example B

[0060] In the above-described embodiment, in the
case of continuing a defrosting operation at the occur-
rence of a power-source-interrupted indoor unit 30, the
defrosting operation is performed similarly to the normal
control mode. Alternatively, in the M/T control mode, a
defrosting operation different from that in the normal con-
trol mode may be performed.

[0061] For example, as illustrated in Fig. 7, if the de-
termining unit 90 determines to continue a defrosting op-
eration during a heating operation (YES in S201), the
controller 60 switches the four-way switching valve 12 to
a cooling cycle state with the expansion valves of the
indoor units 30 kept open (S202-1).

[0062] With this configuration, an operation of closing
the expansion valves is omitted for noise processing, and
thus power fed to the expansion valves 32 by the power
feed unit 40 is reduced.

(6-3) Modification Example C

[0063] The outdoor unit 10 may further include other
elements not illustrated in Fig. 1. Fig. 8 is a schematic
configuration diagram of an air conditioning system 100
according to the present modification example. In Fig. 8,
the outdoor unit 10 further includes an oil separator 14,
an expansion valve 16, areceiver 18, and an accumulator
19.

[0064] The oil separator 14 is attached to the third pipe
P3. The oil separator 14 removes, from highpressure gas
refrigerant discharged from the compressor 11, lubricat-
ing oil mixed in the refrigerant.

[0065] The expansion valve 16 is attached to the fifth
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pipe P5. The expansion valve 16 is an electric valve ca-
pable of adjusting the opening degree thereof. While the
air conditioning system 100 is operating, the expansion
valve 16 is adjusted in the opening degree as appropriate
in accordance with a situation, and decompresses refrig-
erant in accordance with the opening degree.

[0066] The receiver 18 is attached to the fifth pipe P5.
Thereceiver 18 is attached between the expansion valve
16 and the liquid connection pipe LP. The receiver 18
temporarily stores refrigerant to absorb a change in the
amount of refrigerant in the outdoor heat exchanger 13
and the indoor heat exchangers 31 in accordance with
an operation status of the air conditioning system 100.
The receiver 18 may include a mechanism for removing
water and a foreign substance contained in the refriger-
ant circulating in the refrigerant circuit RC.

[0067] The accumulator 19 is attached to the second
pipe P2. The accumulator 19 separates gas-liquid mixed
refrigerant flowing in the refrigerant circuit RC into gas
refrigerant and liquid refrigerant, and transfers only the
gas refrigerant to the suction port of the compressor 11.
[0068] In Fig. 8, the outdoor unit 10 does not need to
include the receiver 18 or the accumulator 19. The details
described in the embodiment and modification examples
Aand B can also be applied to the air conditioning system
100 illustrated in Fig. 8.

(6-4) Modification Example D

[0069] Fig. 9 illustrates an operation of an air condi-
tioning system 100 according to modification example D.
[0070] During any operation, the M/T control mode
starts when a power-source-interrupted indoor unit 30
occurs (S300). Subsequently, the controller 60 acquires
the degree of wetness of the refrigerant sucked by the
compressor 11 (S301). Subsequently, the determining
unit 90 determines whether the acquired degree of wet-
ness of the refrigerant or a future prediction of the degree
of wetness based thereon is abnormal (S302). If the ac-
quired degree of wetness or the future prediction of the
degree of wetness is abnormal (YES in S302), the de-
termining unit 90 transmits an instruction to stop the com-
pressor 11 to the controller 60 (S305). This is for pre-
venting breakage of the compressor 11. If the degree of
wetness or the like is normal (NO in S302), the controller
60 acquires information on the opening degree of the
expansion valve of the power-source-interrupted indoor
unit 30 (S303). The determining unit 90 derives, from the
acquired information on the opening degree, the amount
of drain water in the power-source-interrupted indoor unit
30 or a future prediction of the amount of drain water.
Subsequently, the determining unit 90 determines, on
the basis of the derived value, whether there is a possi-
bility of overflow of drain water in the power-source-in-
terrupted indoor unit 30 (S304). If there is a possibility of
overflow of drain water (YES in S304), the determining
unit 90 transmits an instruction to stop the compressor
11 to the controller 60 (S305). This is for preventing over-
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flow of drain water in the power-source-interrupted indoor
unit 30. If there is no possibility of overflow of drain water
(NO in S304), the process proceeds to step S100 or step
S200 in the above-described embodiment or modifica-
tion examples.

[0071] The details described in the embodiment and
modification examples A to C can also be applied to the
air conditioning system 100 described by using the flow-
chart in Fig. 9.

<Conclusion>

[0072] The embodiment of the present disclosure has
been described above. It is to be understood that the
embodiment and the details can be variously changed
without deviating from the gist and scope of the present
disclosure described in the claims.
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Claims
1. An air conditioning system comprising:

arefrigerantcycle (RC) including an outdoor unit
(10) and a plurality of indoor units (30), the out-
door unit including a compressor (11);

a power feed unit (40) that, in a case where a
power source for at least one indoor unit of the
plurality ofindoor units is interrupted, feeds pow-
er from an auxiliary power source to the at least
one indoor unit;

a controller (60) that controls at least the com-
pressor; and

a determining unit (90) that, in the case where
the power source for the at least one indoor unit
of the plurality of indoor units is interrupted,
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makes one of

a determination to stop the compressor, and
adetermination to cause the compressor to con-
tinue operating, and

transmits to the controller an instruction corre-
sponding to the determination that has been
made.

2. The air conditioning system according to Claim 1,

wherein

the determining unit makes the determination
on the basis of at least one of a degree of wet-
ness of refrigerant sucked by the compressor or
a prediction of the degree of wetness, and

an amount of drain water in the at least one in-
door unit of the plurality of indoor units or a pre-
diction of the amount of drain water.

3. The air conditioning system according to Claim 2,

wherein

the determining unit makes the determination
on the basis of

the amount of drain water in the at least one
indoor unit of the plurality of indoor units or the
prediction of the amount of drain water, and

a power feed capacity of the power feed unit.

4. The air conditioning system according to any one of

Claims 1 to 3, wherein

the controller causes at least the compressor to
perform an oil return operation or a defrosting
operation in the refrigerant cycle, and

the determining unit determines whether to con-
tinue the oil return operation or the defrosting
operation in a case where the power feed unit
feeds power from the auxiliary power source to
the at least one indoor unit.

The air conditioning system according to Claim 4,
wherein

in a case where the determining unit determines not
to continue the oil return operation when the control-
ler is causing the refrigerant cycle to perform the oil
return operation, the controller stops the compres-
sor.

The air conditioning system according to Claim 5,
wherein

the controller stops the compressor on the basis of
a degree of wetness of refrigerant sucked by the
compressor.

The air conditioning system according to Claim 4,
wherein
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the plurality of indoor units each include an ex-
pansion valve (32),

the controller groups the plurality of indoor units
into at least two groups (G1, G2),

in a case where the determining unit determines
to continue the oil return operation when the con-
troller is causing the refrigerant cycle to perform
the oil return operation, the controller sequen-
tially performs

first group closing control of closing the expan-
sion valve of an indoor unit belonging to a first
group (G1) and opening the expansion valve of
anindoor unit belonging to a second group (G2),
and

second group closing control of opening the ex-
pansion valve of the indoor unit belonging to the
first group and closing the expansion valve of
the indoor unit belonging to the second group.

8. The air conditioning system according to any one of

Claims 4 to 7, wherein

the outdoor unit further includes a four-way
switching valve (12), and

in a case where the determining unit determines
not to continue the defrosting operation when
the controller is causing the refrigerant cycle to
perform the defrosting operation, the controller
stops the compressor.

9. The air conditioning system according to Claim 7,

wherein

the outdoor unit further includes a four-way
switching valve (12), and

in a case where the determining unit determines
to continue the defrosting operation when the
controller is causing the refrigerant cycle to per-
form the defrosting operation, the controller
switches the four-way switching valve.

10. The air conditioning system according to Claim 9,

wherein

when the controller switches the four-way switching
valve, atleast one of the plurality of expansion valves
is open and the compressor is operating.
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