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(54) AIR-CONDITIONING SYSTEM

(57) An air conditioning system (1) is provided with a display portion (21) which informs a user of operational states
of air conditioners (10). The display portion (21) is configured to show, during a rotation operation, a rotation sign (S1)
indicating that the rotation operation is being performed. This configuration allows for avoiding causing the user to worry
about the air conditioner unnecessarily when the air conditioner is deactivated during the rotation operation.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an air condi-
tioning system, particularly to an air conditioning system
which performs a rotation operation in which at least one,
but not all, of a plurality of air conditioners is deactivated
sequentially.

BACKGROUND ART

[0002] An air conditioning system performing a rotation
operation has been known as an example of an air con-
ditioning system which conditions the air in a room or any
other spaces.
[0003] For example, an air conditioner system dis-
closed by Patent Document 1 includes three air condi-
tioners and a central controller for controlling these air
conditioners. The air conditioning system performs a ro-
tation operation in which at least one, but not all, of the
plurality of air conditioners is deactivated sequentially.
Specifically, for example, this air conditioning system re-
peats sequentially an operation in which a first air con-
ditioner is deactivated and the rest of the air conditioners
are activated, an operation in which a second air condi-
tioner is deactivated and the rest of the air conditioners
are activated, and an operation in which a third air con-
ditioner is deactivated and the rest of the air conditioners
are activated. As a result, cumulative operation time of
each of the air conditioners is shortened, thereby increas-
ing life of each of the air conditioners as compared with
the case where all the air conditioners are operated con-
tinuously.

CITATION LIST

PATENT DOCUMENT

[0004] [Patent Document 1] Japanese Unexamined
Patent Publication No. 2006-275458

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0005] During the rotation operation, at least one, but
not all, of the air conditioners is deactivated sequentially
as described above. Thus, each of the air conditioners
located in a room is deactivated intermittently and repeat-
edly. If a user or any other person does not know that
the rotation operation is being performed, he or she may
misrecognize that the air conditioner has stopped due to
some abnormal condition or any other causes. This may
lead to a problem of causing the user or any other person
to worry about the air conditioner unnecessarily.
[0006] In view of the foregoing, it is therefore an object
of the present invention to avoid causing the user to worry

about the air conditioner unnecessarily when the air con-
ditioner is deactivated during the rotation operation.

SOLUTION TO THE PROBLEM

[0007] A first aspect of the present disclosure is direct-
ed to an air conditioning system including a plurality of
air conditioners (10) each having an indoor unit (12) and
an outdoor unit (11), the air conditioning system perform-
ing a rotation operation in which at least one, but not all,
of the plurality of air conditioners (10) is deactivated se-
quentially. The air conditioning system includes a display
portion (21) which informs a user of an operational state
of each of the air conditioners (10), and the display portion
(21) is configured to show, during the rotation operation,
a rotation sign (S1) indicating that the rotation operation
is being performed.
[0008] According to the first aspect of the present dis-
closure, when the rotation operation is performed, at least
one, but not all, of the plurality of air conditioners (10) is
deactivated sequentially such that the active air condi-
tioner (10) changes sequentially. According to the
present invention, when the rotation operation is per-
formed, the display portion (21) shows a sign (S1) indi-
cating that the rotation operation is being performed.
Thus, even if at least one, but not all, of the air condition-
ers (10) is deactivated, a user is able to tell immediately
that the air conditioner is deactivated due to the rotation
operation.
[0009] A second aspect of the present disclosure is an
embodiment of the first aspect of the present disclosure.
In the second aspect, the display portion (21) is config-
ured to show, if an abnormal condition occurs in the air
conditioner (10), an abnormal condition sign (S2) indi-
cating that the abnormal condition has occurred in the
air conditioner (10).
[0010] According to the second aspect of the present
disclosure, the display portion (21) shows the abnormal
condition sign (S2) if an abnormal condition occurs in the
air conditioner (10). Thus, a user or any other person is
able to tell immediately that the abnormal condition has
occurred in the air conditioner (10).
[0011] A third aspect of the present disclosure is an
embodiment of the second aspect of the present disclo-
sure. In the third aspect, if the air conditioner (10) stops
due to an abnormal condition during the rotation opera-
tion, a backup operation is performed to activate at least
one or all of the deactivated air conditioners (10), and
the display portion (21) is configured to keep the rotation
sign (S1) shown even after the rotation operation is
switched to the backup operation so as to show both of
the rotation and abnormal condition signs (S1) and (S2).
[0012] According to the third aspect of the present dis-
closure, a backup operation is performed if at least one,
but not all, of the air conditioners (10) stops due to an
abnormal condition during the rotation operation. In the
backup operation, at least one of the air conditioners (10)
which have been inactive during the rotation operation

1 2 



EP 3 064 846 A1

4

5

10

15

20

25

30

35

40

45

50

55

is activated. This allows for avoiding in advance a de-
crease in air conditioning capability of the air conditioning
system due to the abnormal stop of the air conditioner
(10).
[0013] During the backup operation, the display portion
(21) shows the abnormal condition sign (S2). If the ab-
normal condition sign (S2) is not shown during the backup
operation, a user cannot recognize whether the air con-
ditioner (10) has stopped due to the rotation operation or
some abnormal condition. According to the present in-
vention, on the other hand, the display portion (21) shows
the abnormal condition sign (S2) during the backup op-
eration. Thus, the user is able to tell immediately that the
air conditioner (10) has stopped due to some abnormal
condition.
[0014] Further, during the backup operation, the dis-
play portion (21) shows both of the abnormal condition
and rotation signs (S2) and (S1). On the other hand, for
example, if at least one, but not all, of the air conditioners
(10) stops due to the abnormal condition during a normal
operation (an operation in which all the air conditioners
(10) are instructed to be active), the rotation sign (S1) is
not shown, and only the abnormal condition sign (S2)
appears. Thus, a user or any other person is able to rec-
ognize immediately whether the air conditioner (10) has
stopped due to the abnormal condition during the rotation
operation or the normal operation.
[0015] The normal operation is performed under the
conditions where an indoor air conditioning load is higher
than that during the rotation operation. Thus, if the air
conditioner (10) stops due to an abnormal condition dur-
ing the normal operation, the entire air conditioning ca-
pability of the air conditioning system tends to be insuf-
ficient relative to the indoor air conditioning load. For this
reason, during the normal operation, the air conditioner
(10) that has stopped due to the abnormal condition
needs to be recovered quickly. On the other hand, ac-
cording to the present invention, the abnormal stop of
the air conditioner (10) during the normal operation is
immediately recognizable as described above. This al-
lows for quick recovery of the air conditioner (10) even
during the normal operation.
[0016] A fourth aspect of the present disclosure is an
embodiment of the second or third aspect of the present
disclosure. In the fourth aspect, if an abnormal condition
occurs in the deactivated air conditioner (10) during the
rotation operation, the display portion (21) keeps the ro-
tation sign (S1) shown so as to show both of the rotation
and abnormal condition signs (S1) and (S2).
[0017] According to the fourth aspect of the present
disclosure, if an abnormal condition occurs in the deac-
tivated air conditioner (10) during the rotation operation,
the display portion (21) shows the abnormal condition
sign (S2). Thus, a user is able to tell immediately that
some abnormal condition has occurred in the air condi-
tioner (10) during the rotation operation. At this time, the
display portion (21) shows both of the abnormal condition
and rotation signs (S2) and (S1). On the other hand, for

example, if at least one, but not all, of the air conditioners
(10) stops due to an abnormal condition during a normal
operation (an operation in which all the air conditioners
(10) are instructed to be active), for example, the rotation
sign (S1) is not shown, and only the abnormal condition
sign (S2) appears. Thus, a user or any other person is
able to recognize immediately whether the abnormal con-
dition has occurred in the air conditioner (10) during the
rotation operation or the normal operation.

ADVANTAGES OF THE INVENTION

[0018] According to the first aspect of the present dis-
closure, the rotation sign (S1) allows a user to tell imme-
diately that the rotation operation is being performed. As
a result, when the air conditioners (10) are deactivated
sequentially during the rotation operation, the user would
not misrecognize that the air conditioner (10) has stopped
due to an abnormal condition. This allows for avoiding
causing the user to worry about the air conditioner un-
necessarily.
[0019] According to the second aspect of the present
disclosure, an abnormal condition that has occurred in
the air conditioner (10) is immediately recognizable,
thereby allowing for quick recovery of the air conditioner
(10).
[0020] According to the third aspect of the present dis-
closure, when the rotation operation is switched to the
backup operation, a user is able to tell immediately that
the air conditioner (10) has stopped due to an abnormal
condition.
[0021] Further, a user is able to recognize with relia-
bility whether the air conditioner (10) has stopped due to
an abnormal condition during the rotation operation or
the normal operation. Thus, if the air conditioner (10)
stops due to the abnormal condition during the normal
operation, the stopped air conditioner (10) is quickly re-
coverable, which allows for handling the air conditioning
load with reliability. In addition, a user or any other person
is allowed to take measures suitable for each of the op-
erations so as to cope with the abnormal stop of the air
conditioner (10).
[0022] According to the fourth aspect of the present
disclosure, an abnormal condition that has occurred in
the deactivated air conditioner (10) during the rotation
operation is immediately recognizable. Further, a user is
able to recognize with reliability whether the abnormal
condition has occurred in the air conditioner (10) during
the rotation operation or the normal operation. Thus, if
the air conditioner (10) stops due to the abnormal con-
dition during the normal operation, the stopped air con-
ditioner (10) is quickly recoverable, which allows for han-
dling the air conditioning load with reliability. As a result,
a user or any other person is able to take measures suit-
able for each of the operations so as to cope with the
abnormal condition that has occurred in the air condition-
er (10).
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BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

[FIG. 1] FIG. 1 is a schematic view illustrating a gen-
eral configuration for an air conditioning system.
[FIG. 2] FIG. 2 is a refrigerant circuit diagram illus-
trating a general configuration for an air conditioner.
[FIG. 3] FIG. 3 is a front view of a remote controller.
[FIG. 4] FIG. 4 is a flowchart illustrating a rotation
operation of the air conditioning system.
[FIG. 5] FIG. 5 is a timing chart illustrating the rotation
operation of the air conditioning system.
[FIG. 6] FIGS. 6(A) and 6(B) are front views of a
display portion of the remote controller, wherein FIG.
6(A) illustrates a home screen which appears when
an abnormal condition has occurred in the air con-
ditioner in a normal operation, and FIG. 6(B) illus-
trates an abnormal condition information screen
which appears when an abnormal condition has oc-
curred in the air conditioner.
[FIG. 7] FIGS. 7(A) and 7(B) are front views of the
display portion of the remote controller, wherein FIG.
7(A) illustrates a home screen which appears during
a rotation operation, and FIG. 7(B) illustrates a home
screen which appears when an abnormal condition
has occurred in the air conditioner during the rotation
operation.
[FIG. 8] FIG. 8 is a flowchart illustrating an operation
performed when an abnormal condition has oc-
curred in the air conditioner during a normal opera-
tion.
[FIG. 9] FIG. 9 is a flowchart illustrating an operation
performed when an abnormal condition has oc-
curred in the active air conditioner during the rotation
operation.
[FIG. 10] FIG. 10 is a flowchart illustrating an oper-
ation performed when an abnormal condition has oc-
curred in the deactivated air conditioner during the
rotation operation.

DESCRIPTION OF EMBODIMENTS

[0024] Embodiments will be described in detail below
with reference to the drawings. In the drawings, like ref-
erence characters designate identical or corresponding
components in drawings, and description of components
designated by like reference characters may not be re-
peated.
[0025] FIG. 1 illustrates an exemplary configuration for
an air conditioning system (1) according to the embodi-
ment. The air conditioning system (1) includes a plurality
of air conditioners (10) for conditioning the air in a room,
and a remote controller (20). In this example, the plurality
of air conditioners (10) include first to third air conditioners
(10a-10c), and are arranged in the same room. The air
conditioning system (1) performs a rotation operation in
which at least one, but not all, of the first to third air con-

ditioners (10a-10c) is deactivated sequentially. The ro-
tation operation will be described in detail later.

<Air Conditioner>

[0026] FIG. 2 illustrates an exemplary configuration for
each of the air conditioners (10). The air conditioner (10)
includes an outdoor unit (11) and an indoor unit (12). The
outdoor and indoor units (11) and (12) are connected
together through a liquid communication pipe (13) and a
gas communication pipe (14). In the air conditioner (10),
the outdoor and indoor units (11) and (12), the liquid com-
munication pipe (13) and the gas communication pipe
(14) form a refrigerant circuit (30).

«Refrigerant Circuit»

[0027] The refrigerant circuit (30) is a closed circuit
filled with a refrigerant, and includes a compressor (31),
a four-way switching valve (32), an outdoor heat ex-
changer (33), an expansion valve (34) and an indoor heat
exchanger (35). The outdoor unit (11) includes the com-
pressor (31), the four-way switching valve (32), the out-
door heat exchanger (33) and the expansion valve (34),
and the indoor unit (12) includes an indoor heat exchang-
er (35). Further, the outdoor unit (11) includes an outdoor
fan (36) and an outdoor controller (41), and the indoor
unit (12) includes an indoor fan (37), an indoor controller
(42) and an indoor temperature sensor (50).
[0028] In the refrigerant circuit (30), the compressor
(31) has a discharge end connected to a first port of the
four-way switching valve (32), and a suction end con-
nected to a second port of the four-way switching valve
(32). Further, in the refrigerant circuit (30), the outdoor
heat exchanger (33), the expansion valve (34) and the
indoor heat exchanger (35) are arranged in this order
from a third port to a fourth port of the four-way switching
valve (32). The outdoor fan (36) is arranged near the
outdoor heat exchanger (33), and the indoor fan (37) is
arranged near the indoor heat exchanger (35).
[0029] The compressor (31) is configured to compress
and discharge the refrigerant, and have its capacity var-
iable. For example, the compressor (31) is a hermetic
scroll or rotary compressor.
[0030] The four-way switching valve (32) is switchable
between a first state (indicated by the solid curves in FIG.
1) where the first port communicates with the third port
and the second port communicates with the fourth port,
and a second state (indicated by the broken curves in
FIG. 1) where the first port communicates with the fourth
port and the second port communicates with the third
port.
[0031] The outdoor fan (36) supplies outdoor air to the
outdoor heat exchanger (33). The outdoor heat exchang-
er (33) allows the outdoor air transported by the outdoor
fan (36) to exchange heat with the refrigerant. For exam-
ple, the outdoor heat exchanger (33) is configured as a
cross-fin type fin-and-tube heat exchanger.
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[0032] The expansion valve (34) is configured to adjust
the pressure of the refrigerant, and have its degree of
opening adjustable. For example, the expansion valve
(34) is configured as an electronic expansion valve.
[0033] The indoor fan (37) supplies indoor air to the
indoor heat exchanger (35). The indoor heat exchanger
(35) allows the indoor air transported by the indoor fan
(37) to exchange heat with the refrigerant. For example,
the indoor heat exchanger (35) is configured as a cross-
fin type fin-and-tube heat exchanger.

«Indoor Temperature Sensor»

[0034] The indoor temperature sensor (50) is arranged
in the indoor unit (12) upstream of the indoor heat ex-
changer (35) (upstream in the flow direction of the air),
and is configured to detect the temperature of the air
sucked into the indoor unit (12). Thus, the temperature
detected by the indoor temperature sensor (50) is sub-
stantially equal to an indoor air temperature. The indoor
air temperature detected by the indoor temperature sen-
sor (50) is sent to the indoor controller (42).

«Outdoor and Indoor Controllers»

[0035] Each of the outdoor and indoor controllers (41)
and (42) includes a CPU, a memory and any other suit-
able elements, and the controllers are electrically con-
nected to each other through wires to communicate with
each other. Further, the outdoor and indoor controllers
(41) and (42) are also connected electrically to, and com-
municate with, a control portion (23) of the remote con-
troller (20) through wires. The outdoor controller (41) con-
trols the operation of the compressor (31), the four-way
switching valve (32), the expansion valve (34) and the
outdoor fan (36) provided in the outdoor unit (11). The
indoor controller (42) controls the operation of the indoor
fan (37) provided in the indoor unit (12). In this way, the
operation of the refrigerant circuit (30), the outdoor fan
(36) and the indoor fan (37) is controlled to control the
operation of the air conditioner (10).
[0036] The memory (not shown) of the indoor controller
(42) stores a target temperature which is set previously
relative to the indoor air temperature.

<Remote Controller>

[0037] A configuration for the remote controller (20)
will be described with reference to FIGS. 1, 3, 6 and 7.
The remote controller (20) includes a display portion (21),
an operating portion (22) and a control portion (23).
[0038] As illustrated in FIG. 3, the display portion (21)
is arranged in an upper half portion of a front surface of
the remote controller (20). The display portion (21) is con-
stituted of a liquid crystal display. Various types of buttons
(22a-22f) serving as the operating portion (22) are ar-
ranged in a lower half portion of the front surface of the
remote controller (20). Specifically, the remote controller

(20) has a doughnut-shaped cursor button (22a) ar-
ranged at a center portion in its width direction, and a
menu/confirm button (22b) arranged inside the cursor
button (22a). In addition, an operate/stop button (22c), a
cancel button (22d), an air volume/air direction button
(22e) and a switch operation button (22f) are arranged
around the cursor button (22a).
[0039] The control portion (23) is constituted of a CPU,
a memory and any other suitable elements, and is elec-
trically connected to the first to third air conditioners (10a-
10c) through electric wires. The control portion (23) con-
trols the operational state of each of the first to third air
conditioners (10a-10c) in response to an action given to
the operating portion (22). The memory (not shown) of
the control portion (23) stores the order of operation and
operating time of the air conditioners (10) during the ro-
tation operation.
[0040] The display portion (21) shows switchably a
home screen (P1) and a menu screen (not shown) which
appears when the menu/confirm button (22b) is pressed
with the home screen (P1) shown on the display portion
(21). The home screen (P1) includes a center region (A1)
located at its center portion in the vertical direction, an
upper region (A2) located above the center region (A1),
and a lower region (A3) located below the center region
(A1). The center region (A1) shows an operation mode,
an air volume, an air direction, a set temperature and any
other suitable information. The upper region (A2) shows
an area being air-conditioned. The upper region (A2) also
shows a rotation sign (S1) (see FIGS. 7(A) and 7(B))
indicating that the rotation operation which will be de-
scribed in detail later is being performed. The upper re-
gion (A2) of the home screen (P1) does not show any-
thing but the rotation sign (S1) in a portion thereof where
the rotation sign (S1) will be shown. That is, the display
portion (21) ensures a region dedicated to the rotation
sign (S1). The lower region (A3) shows an abnormal con-
dition sign (S2) indicating that an abnormal condition has
occurred in the air conditioner (10) (see FIGS. 6(A) and
7(B)).
[0041] The display portion (21) shows an abnormal
condition information screen (P2) (see FIG. 6(B)) when
the menu/confirm button (22b) is pressed with the abnor-
mal condition sign (S2) being shown on the home screen
(P1). The abnormal condition information screen (P2)
shows an abnormal condition code for identifying a cause
of the abnormal condition in the air conditioner (10), a
contact address of a dealer or a maintenance agency,
and model names of the indoor and outdoor units for
identifying the indoor and outdoor units in which an ab-
normal condition has occurred.
[0042] When the menu/confirm button (22b) is pressed
and held with the home screen (P1) being shown, the
display portion (21) shows a rotation operation setting
screen (not shown) for changing the settings of the rota-
tion operation. That is, when the menu/confirm button
(22b) is pressed for a relatively short time period Ts with
the home screen (P1) being shown, the home screen
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(P1) is switched to the menu screen (not shown). On the
other hand, when the menu/confirm button (22b) is
pressed for a time period T1 longer than Ts with the home
screen (P1) being shown, the home screen (P1) is
switched to the rotation operation setting screen (not
shown). On the rotation operation setting screen, a user
is allowed to change settings to permit or prohibit the
execution of the rotation operation, and/or setting times
during the rotation operation (T0, T1 and T2 described
in detail later). Specifically, when a user or a maintenance
person presses the menu/confirm button (22b) continu-
ously for a time period not shorter than T1, a screen which
allows for switching various settings of the rotation oper-
ation appears.
[0043] If an abnormal condition occurs in at least one,
but not all, of the air conditioners (10) during a normal
operation in which all the air conditioners (10) are active,
the display portion (21) shows the abnormal condition
sign (S2) on the home screen (P1), but does not show
the rotation sign (S1).
[0044] When the rotation operation is performed, the
display portion (21) shows the rotation sign (S1) on the
home screen (P1). If an abnormal condition occurs in the
air conditioner (10) during the rotation operation, the dis-
play portion (21) keeps showing the rotation sign (S1) so
as to show both of the rotation and abnormal condition
signs (S1) and (S2). Details of the signs (S1, S2) shown
by the display portion (21) will be described in detail later.

<Operation Mechanism of Air Conditioner>

[0045] A fundamental operation mechanism of each of
the air conditioners (10) will be described below. The air
conditioner (10) conditions the air in the room such that
the indoor air temperature detected by the indoor tem-
perature sensor (50) approaches a previously set target
temperature. Specifically, the air conditioner (10) per-
forms cooling and heating operations.

«Cooling Operation»

[0046] During the cooling operation, the outdoor and
indoor controllers (41) and (42) set the four-way switching
valve (32) to the first state (indicated by the solid curves
in FIG. 1), and drives the compressor (31), the outdoor
fan (36) and the indoor fan (37). Thus, in the refrigerant
circuit (30), the outdoor heat exchanger (33) functions
as a condenser and the indoor heat exchanger (35) func-
tions as an evaporator. Specifically, a high-pressure re-
frigerant compressed by the compressor (31) flows into
the outdoor heat exchanger (33) and dissipates heat to
the outdoor air in the outdoor heat exchanger (33) to con-
dense. The refrigerant condensed in the outdoor heat
exchanger (33) has its pressure reduced by the expan-
sion valve (34), flows into the indoor heat exchanger (35),
and then absorbs heat from the indoor air in the indoor
heat exchanger (35) to evaporate. Thus, the indoor air
is cooled. The refrigerant evaporated in the indoor heat

exchanger (35) is sucked into, and recompressed in, the
compressor (31).

«Heating Operation»

[0047] During the heating operation, the outdoor and
indoor controllers (41) and (42) set the four-the way
switching valve (32) to the second state (indicated by
broken curves in FIG. 1), and drives the compressor (31),
the outdoor fan (36) and the indoor fan (37). Thus, in the
refrigerant circuit (30), the indoor heat exchanger (35)
functions as a condenser and the outdoor heat exchang-
er (33) functions as an evaporator. Specifically, a high-
pressure refrigerant compressed by the compressor (31)
flows into the indoor heat exchanger (35) and dissipates
heat to the indoor air in the indoor heat exchanger (35)
to condense. Thus, the indoor air is heated. The refrig-
erant condensed in the indoor heat exchanger (35) has
its pressure reduced by the expansion valve (34), flows
into the outdoor heat exchanger (33), and then absorbs
heat from the indoor air in the outdoor heat exchanger
(33) to evaporate. The refrigerant evaporated in the out-
door heat exchanger (33) is sucked into, and recom-
pressed in, the compressor (31).

<Inactive/Active Air Conditioners>

[0048] In this air conditioning system (1), each of the
air conditioners (10) is either inactive or active. Specifi-
cally, the memory (not shown) of the indoor controller
(42) of the air conditioner (10) stores a deactivation bit
value representing whether the air conditioner (10) is in-
active or not. The deactivation bit value is "1" when the
air conditioner (10) is inactive, or is "0" when the air con-
ditioner (10) is not inactive (i.e., when the air conditioner
(10) is active).
[0049] In the inactive air conditioner (10), the outdoor
and indoor controllers (41) and (42) stop the operation
of the compressor (31), the outdoor fan (36) and the in-
door fan (37). On the other hand, in the active air condi-
tioner (10), basically, the outdoor and indoor controllers
(41) and (42) operate the compressor (31), the outdoor
fan (36) and the indoor fan (37). However, even in the
active air conditioner (10), the compressor (31) and the
fans (36, 37) may be stopped if the indoor air temperature
reaches a target temperature range (a so-called "thermo-
off" operation may be performed).
[0050] Further, in this example, the control portion (23)
of the remote controller (20) sets the air conditioner (10)
to be either inactive or active.
[0051] Specifically, the control portion (23) sends a de-
activation command (e.g., an instruction code including
the deactivation bit value of "1") to the air conditioner (10)
selected as the one to be deactivated among the plurality
of air conditioners (10). In the air conditioner (10) to which
the deactivation command is sent, the CPU (not shown)
of the indoor controller (42) sets the deactivation bit value
stored in the memory (not shown) of the indoor controller

9 10 



EP 3 064 846 A1

8

5

10

15

20

25

30

35

40

45

50

55

(42) to be "1" upon receiving the deactivation command
from the control portion (23). In this way, the air condi-
tioner (10) is selected as the one to be deactivated.
[0052] Further, the control portion (23) sends a reset
deactivation command (e.g., an instruction code includ-
ing the deactivation bit value of "0") to the air conditioner
(10) selected as the one to be activated among the plu-
rality of air conditioners (10). In the air conditioner (10)
to which the reset deactivation command is sent, the CPU
of the indoor controller (42) sets the deactivation bit value
stored in the memory of the indoor controller (42) to be
"0" upon receiving the reset deactivation command from
the control portion (23). In this way, the air conditioner
(10) is selected as the one to be activated.

<Rotation Operation>

[0053] The rotation operation will be described with ref-
erence to FIG. 4. If a rotation start action (an action to
instruct the start of the rotation operation) is given to the
operating portion (22) of the remote controller (20), the
air conditioning system (1) performs the following
processing (an initial operation, a partial deactivation op-
eration and a transition operation).
[0054] In this example, the memory (not shown) of the
control portion (23) of the remote controller (20) stores
information about the order of operation of the air condi-
tioners (10) during the rotation operation (such as the
number of the air conditioners to be deactivated and the
order of selection of the air conditioners to be deactivat-
ed). The memory of the control portion (23) also stores
information about operation time during the rotation op-
eration (such as an initial operation time period T0, a
partial deactivation time period T1 and a transition oper-
ation time period T2). For example, the initial operation
time period T0 and the transition operation time period
T2 are set to be 0.5 hours, and the partial deactivation
time period T1 is set as appropriate in the range of 2.5
to 95.5 hours.
[0055] First, an initial operation is performed in Step
ST11. During the initial operation, the indoor air is con-
ditioned by the predetermined number of air conditioners
(10) of the plurality of air conditioners (10). Note that the
number of the active air conditioners (10) during the initial
operation is larger than the number of the active air con-
ditioners (10) during the partial deactivation operation.
Specifically, the control portion (23) selects the air con-
ditioner (10) to be activated among the plurality of air
conditioners (10) based on the predetermined operation
order. The air conditioner (10) selected as the one to be
activated performs the cooling and heating operations
(these operations will be hereinafter collectively referred
to as an "air conditioning operation").
[0056] Then, in Step ST12, the control portion (23) de-
termines whether the predetermined initial operation time
period T0 has passed from the start of the initial opera-
tion. Specifically, the control portion (23) starts to meas-
ure time elapsed after the air conditioner (10) to be acti-

vated is selected in Step ST11 so as to determine wheth-
er the initial operation time period T0 has passed or not.
If the initial operation time period T0 has passed, the
process proceeds to Step ST13.
[0057] Then, in Step ST13, the partial deactivation op-
eration is performed. During the partial deactivation op-
eration, at least one (but not all) predetermined air con-
ditioner (10) among the plurality of air conditioners (10)
is deactivated, while the rest of the air conditioners (10)
condition the indoor air. Specifically, the control portion
(23) selects the air conditioner (10) to be deactivated
from the active air conditioners (10) among the plurality
of air conditioners (10) based on the predetermined op-
eration order. The air conditioner (10) selected as the
one to be deactivated stops the air conditioning opera-
tion.
[0058] Then, in Step ST14, the control portion (23) de-
termines whether the predetermined partial deactivation
time period T1 has passed from the start of the partial
deactivation operation. Specifically, the control portion
(23) starts to measure time elapsed after the air condi-
tioner (10) to be deactivated is selected in Step ST13 so
as to determine whether the partial deactivation time pe-
riod T1 has passed or not. If the partial deactivation time
period T1 has passed, the process proceeds to Step
ST15.
[0059] In Step ST15, the transition operation is per-
formed. During the transition operation, the air condition-
er (10) which will be deactivated next among the plurality
of air conditioners (10) continues the air conditioning op-
eration, while at least one or all of the inactive air condi-
tioners (10) resume the air conditioning operation. Spe-
cifically, the control portion (23) selects the air conditioner
(10) as the one to be activated from the inactive air con-
ditioners (10) among the plurality of air conditioners (10)
based on the predetermined operation order. The air con-
ditioner (10) selected as the one to be activated resumes
the air conditioning operation.
[0060] Then, in Step ST16, the control portion (23) de-
termines whether the predetermined transition operation
time period T2 has passed from the start of the transition
operation. Specifically, the control portion (23) starts to
measure time elapsed after the air conditioner (10) to be
activated is selected in Step (ST15) so as to determine
whether the transition operation time period T2 has
passed or not. If the transition operation time period T2
has passed, the process proceeds to Step ST13.
[0061] By repeating the above-described processing,
at least one, but not all, of the plurality of air conditioners
(10) is deactivated sequentially. Further, if a rotation fin-
ish action (an action to instruct the end of the rotation
operation) is given to the operating portion (22) of the
remote controller (20), the control portion (23) of the re-
mote controller (20) selects all the plurality of air condi-
tioners (10) as those to be activated, and finishes the
processing for the rotation operation. Thus, the rotation
operation is finished.
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<Specific Examples of Rotation Operation>

[0062] Referring to FIG. 5, the rotation operation will
be described more specifically below. In this example,
one of the first to third air conditioners (10a-10c) is se-
lected as the one to be deactivated during the partial
deactivation operation so that the first to third air condi-
tioners (10a-10c) are deactivated one by one sequential-
ly from the first air conditioner (10a). Further, during the
initial operation, all the first to third air conditioners (10a-
10c) are selected as those to be activated.
[0063] At time t0, a rotation start action is given to the
operating portion (22) of the remote controller (20) to ac-
tivate all the first to third air conditioners (10a-10c). For
example, the control portion (23) of the remote controller
(20) sends the reset deactivation command to all the first
to third air conditioners (10a-10c). Thus, the three air
conditioners (10a-10c) condition the indoor air during the
initial operation.
[0064] Then, at time t1 after the lapse of the initial op-
eration time period T0, the first air conditioner (10a) is
selected as the one to be deactivated from the active first
to third air conditioners (10a-10c). For example, the con-
trol portion (23) sends the deactivation command to the
first air conditioner (10a). Thus, during the first partial
deactivation operation, the two air conditioners (10b, 10c)
other than the first air conditioner (10a) condition the in-
door air.
[0065] Then, at time t2 after the lapse of the partial
deactivation time period T1, the first air conditioner (10a)
being inactive is selected as the one to be activated. For
example, the control portion (23) sends the reset deac-
tivation command to the first air conditioner (10a). Thus,
during the first transition operation, the second air con-
ditioner (10b) which will be deactivated next continues
the air conditioning operation, and the first inactive air
conditioner (10a) resumes the air conditioning operation.
The third air conditioner (10c) also continues the air con-
ditioning operation. Thus, the three air conditioners (10a-
10c) condition the indoor air.
[0066] Then, at time t3 after the lapse of the transition
operation time period T2, the second air conditioner (10b)
is selected as the one to be deactivated from the first to
third active air conditioners (10a-10c). Thus, during the
second partial deactivation operation, the two air condi-
tioners (10a, 10c) other than the second air conditioner
(10b) condition the indoor air.
[0067] Then, at time t4 after the lapse of the partial
deactivation time period T1, the second air conditioner
(10b) being inactive is selected as the one to be activated.
Thus, during the second transition operation, the third air
conditioner (10c) which will be deactivated next contin-
ues the air conditioning operation, and the second inac-
tive air conditioner (10b) resumes the air conditioning
operation. The first air conditioner (10a) also continues
the air conditioning operation. Thus, the three air condi-
tioners (10a-10c) condition the indoor air.
[0068] Then, at time (t5) after the lapse of the transition

operation time period T2, the third air conditioner (10c)
is selected as the one to be deactivated from the first to
third active air conditioners (10a-10c). Thus, during the
third partial deactivation operation, the two air condition-
ers (10a, 10b) other than the third air conditioner (10c)
condition the indoor air.
[0069] Then, at time t6 after the lapse of the partial
deactivation time period T1, the third air conditioner (10c)
being inactive is selected as the one to be activated.
Thus, during the third transition operation, the first air
conditioner (10a) which will be deactivated next contin-
ues the air conditioning operation, and the third inactive
air conditioner (10c) resumes the air conditioning oper-
ation. The second air conditioner (10b) also continues
the air conditioning operation. Thus, the three air condi-
tioners (10a-10c) condition the indoor air.
[0070] Then, at time t7 after the lapse of the transition
operation time period T2, the first air conditioner (10a) is
selected again as the one to be deactivated from the first
to third active air conditioners (10a-10c). Thus, during
the fourth partial deactivation operation, the two air con-
ditioners (10b, 10c) other than the first air conditioner
(10a) condition the indoor air.
[0071] As can be seen in the foregoing, at least one,
but not all, of the plurality of air conditioners (10) is de-
activated sequentially to level the operation times of the
plurality of air conditioners (10). Further, a decrease in
air conditioning capability of the air conditioning system
(1) during the beginning of the rotation operation is re-
ducible by performing the initial operation during the be-
ginning of the rotation operation. Further, by performing
the transition operation between the partial deactivation
operations during the rotation operation, the active air
conditioner (10) which will be deactivated next is
switched to be inactive after the inactive air conditioner
(10) is switched to be active. This allows for reducing a
decrease in air conditioning capability of the air condi-
tioning system (1) due to the switching of the air condi-
tioner (10) from the inactive state to the active state.

<Operation Performed If an Abnormal Condition Occurs 
in the Air Conditioner during the Normal Operation>

[0072] The air conditioning system (1) is configured to
be able to perform a normal operation in which all the air
conditioners (10) are activated. The normal operation is
selected, for example, when an indoor air conditioning
load is very high.
[0073] During the normal operation, the deactivation
bit values of all the air conditioners (10) are "0," and thus
all the air conditioners (10) are not selected as inactive
ones. Thus, all the air conditioners (10) perform the nor-
mal or heating operation. How the air conditioner system
operates if an abnormal condition occurs in one of the
air conditioners (10) during the normal operation will be
described below with reference to the flowchart of FIG. 8.
[0074] If an abnormal condition occurs in one of the air
conditioners (10) during the normal operation (Step
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ST21), the process proceeds to Step ST22. Note that the
abnormal condition in the air conditioner (10) may be, for
example, a state where the high pressure of the refrig-
erant circuit (30) has exceeded a predetermined value.
In Step ST22, the indoor and outdoor controllers (42) and
(41) stop the air conditioner (10) in which the abnormal
condition has occurred. Then, in Step ST23, the display
portion (21) shows the abnormal condition sign (S2) in
the lower region (A3) on the home screen (P1) (see FIG.
6(A)). At this time, the display portion (21) does not show
the rotation sign (S1) in the upper region (A2) on the
home screen (P1). Note that Steps ST22 and ST23 may
be performed simultaneously or in a reverse order.
[0075] Then, in Step ST24, if the abnormal condition
in the air conditioner (10) is resolved, the process pro-
ceeds to Step ST25. In Step ST25, as illustrated in FIG.
3, the abnormal condition sign (S2) on the display portion
(21) disappears, and thus is not shown. Then, when the
process proceeds to Step ST26, the air conditioner (10)
in which the abnormal condition has been resolved is
activated, and thus the normal operation is resumed.
[0076] If the air conditioner (10) stops due to an abnor-
mal condition during the normal operation as described
above, the display portion (21) does not show the rotation
sign (S1), but shows the abnormal condition sign (S2)
only as illustrated in FIG. 6(A). This allows a user or any
other person to recognize immediately that the air con-
ditioner (10) has stopped due to the abnormal condition
during the normal operation. If the user or any other per-
son presses the menu/confirm button (22b) in the state
shown in FIG. 6(A), the abnormal condition information
screen (P2) shown in FIG. 6(B) appears. The abnormal
condition in the air conditioner (10) is immediately resolv-
able by the user or any other person by checking the
abnormal condition information screen (P2).

<Operation Performed if an Abnormal Condition Occurs 
in the Air Conditioner during the Rotation Operation>

[0077] How the air conditioning system operates if an
abnormal condition occurs in the air conditioner (10) dur-
ing the above-described rotation operation will be de-
scribed in detail below.

«Operation Performed if an Abnormal Condition Occurs 
in the Active Air Conditioner»

[0078] First, how the air conditioning system operates
if an abnormal condition occurs in the active air condi-
tioner (10) (i.e., the deactivation bit value is "0") during
the rotation operation will be described below with refer-
ence to the flowchart of FIG. 8.
[0079] When the rotation operation is performed, the
display portion (21) first shows the rotation sign (S1) in
the upper region (A2) on the home screen (P1) in Step
ST31. Then, if an abnormal condition occurs in the active
air conditioner (10) in Step ST32, the process proceeds
to Step ST33. In Step ST33, the indoor and outdoor con-

trollers (42) and (41) stop the operation of the air condi-
tioner (10) in which the abnormal condition has occurred.
[0080] A backup operation is performed after Step
ST33. Specifically, in Step ST34, the indoor and outdoor
controllers (42) and (41) operate the air conditioner (10)
being inactive during the rotation operation (i.e., the de-
activation bit value is "1"). More specifically, in the exam-
ple shown in FIG. 5, if the second air conditioner (10b)
stops due to the abnormal condition during the partial
deactivation operation for a period t1-t2, for example, the
deactivation bit value of the pausing first air conditioner
(10a) is set to be "0" so as to activate the first and third
air conditioners (10a) and (10c). Thus, if the air condi-
tioner (10) stops due to the abnormal condition, the other
inactive air conditioner (10) is activated during the backup
operation. This allows for handling the indoor air condi-
tioning load with reliability.
[0081] During the backup operation, the display portion
(21) shows the abnormal condition sign (S2) in Step
ST35. During the rotation operation before the backup
operation, the rotation sign (S1) is shown as illustrated
in FIG. 7(A). The display portion (21) keeps the rotation
sign (S1) shown even after the rotation operation is
switched to the backup operation so as to show both of
the rotation and abnormal condition signs (S1) and (S2)
(see FIG. 7(B)). Note that Steps ST34 and ST35 may be
performed simultaneously or in a reverse order.
[0082] Then, if the abnormal condition in the air con-
ditioner (10) has been resolved in Step ST36, the process
proceeds to Step ST37. In Step ST37, as illustrated in
FIG. 7(A), the abnormal condition sign (S2) on the display
portion (21) disappears, and thus is not shown. Then,
the rotation operation is resumed when the process pro-
ceeds to Step ST38.

<<Operation Performed if an Abnormal Condition Occurs 
in the Inactive Air Conditioner>

[0083] Now, how the air conditioning system operates
if an abnormal condition occurs in the inactive air condi-
tioner (10) (i.e., the deactivation bit value is "1") during
the rotation operation will be described with reference to
the flowchart of FIG. 10.
[0084] When the rotation operation is performed, the
display portion (21) first shows the rotation sign (S1) in
the upper region (A2) on the home screen (P1) in Step
ST41. Then, if an abnormal condition occurs in the inac-
tive air conditioner (10) in Step ST42, the process pro-
ceeds to Step ST43.
[0085] When the process proceeds to Step ST43, a
continuous operation is performed to allow the rest of the
air conditioners (10) to be continuously active. Specifi-
cally, in Step ST43, the deactivation bit values of the air
conditioners (10) other than the air conditioner (10)
stopped due to an abnormal condition remain "0." Thus,
these air conditioners (10) are not deactivated. In this
way, the air conditioners (10) other than the air condi-
tioner (10) stopped due to the abnormal condition are
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continuously active during the continuous operation,
which allows for handling the indoor air conditioning load
with reliability. The continuous operation is performed
continuously until the abnormal condition in the air con-
ditioner (10) is resolved.
[0086] During the continuous operation, the display
portion (21) shows the abnormal condition sign (S2) in
Step ST44. During the rotation operation before the con-
tinuous operation, the rotation sign (S1) is shown as il-
lustrated in FIG. 7(A). The display portion (21) keeps the
rotation sign (S1) shown even after the rotation operation
is switched to the continuous operation so as to show
both of the rotation and abnormal condition signs (S1)
and (S2) (see FIG. 7(B)). Note that Steps ST43 and ST44
may be performed simultaneously or in a reverse order.
[0087] Then, if the abnormal condition in the air con-
ditioner (10) is resolved in Step ST45, the process pro-
ceeds to Step ST46. In Step ST46, the abnormal condi-
tion sign (S2) on the display portion (21) disappears, and
thus is not shown as illustrated in FIG. 7(A). Then, the
rotation operation is resumed when the process pro-
ceeds to Step ST47.
[0088] As can be seen in the foregoing, if an abnormal
condition occurs in the air conditioner (10) during the ro-
tation operation, the display portion (21) keeps the rota-
tion sign (S1) shown so as to show both of the rotation
and abnormal condition signs (S1) and (S2) as illustrated
in FIG. 7(B). This allows a user or any other person to
recognize immediately that the abnormal condition has
occurred in the air conditioner (10) during the rotation
operation. If the user or any other person presses the
menu/confirm button (22b) in the state shown in FIG.
7(B), the abnormal condition information screen (P2)
shown in FIG. 6(B) appears. The abnormal condition in
the air conditioner (10) is immediately resolvable by the
user by checking the abnormal condition information
screen (P2).

-Advantages of Embodiments-

[0089] In the above-described embodiments, when the
rotation operation is performed, the display portion (21)
shows the rotation sign (S1) as shown in FIG. 7(A). If the
rotation sign (S1) is not shown and each of the air con-
ditioners (10) is deactivated intermittently due to the ro-
tation operation, a user may possibly misrecognize that
the air conditioner (10) has stopped due to some abnor-
mal condition. However, with the rotation sign (S1) shown
as illustrated in FIG. 7(A), such misrecognition by the
user is avoidable. This allows for avoiding causing the
user to worry about the air conditioners unnecessarily.
[0090] In the above-described embodiments, the dis-
play portion (21) shows the abnormal condition sign (S2)
together with the rotation sign (S1) if an abnormal con-
dition occurs in the air conditioner (10) during the rotation
operation. If this abnormal condition sign (S2) is not
shown, the user cannot recognize whether the air con-
ditioner (10) has stopped due to the rotation operation or

some abnormal condition. On the other hand, since the
display portion (21) shows the abnormal condition sign
(S2) as shown in FIG. 7(B), the user is able to tell imme-
diately that the air conditioner (10) has stopped due to
some abnormal condition.
[0091] According to the above-described embodi-
ments, if an abnormal condition occurs in the air condi-
tioner (10) during the normal operation, the display por-
tion (21) does not show the rotation sign (S1) but shows
the abnormal condition sign (S2) only. On the other hand,
if an abnormal condition occurs in the air conditioner (10)
during the rotation operation, the display portion (21)
shows both of the rotation and abnormal condition signs
(S1) and (S2). This allows the user to recognize imme-
diately during which types of operation the abnormal con-
dition has occurred in the air conditioner (10).
[0092] If one or some of the air conditioners (10) which
are all active during the above-described normal opera-
tion stops due to an abnormal condition, the air condi-
tioning capability tends to be insufficient relative to the
indoor air conditioning load. Thus, a user or any other
person needs to recognize immediately that one or some
of the air conditioners (10) has stopped due to the ab-
normal condition during the normal operation. In the
present embodiment, a user or any other person is able
to recognize immediately the abnormal condition that has
occurred in the air conditioner (10) during the normal op-
eration, which needs to be handled with a high degree
of urgency. Thus, the air conditioners (10) are quickly
recoverable, which allows for resolving the insufficient
air conditioning capability of the air conditioning system
(1) immediately.
[0093] As can be seen in the foregoing, according to
the present embodiment, an abnormal condition that has
occurred during two different operations (normal and ro-
tation operations) having different degrees of urgency is
recognizable with reliability. Thus, a user or any other
person is able to take suitable measures immediately to
resolve the abnormal condition occurred in each of the
operations.

«Other Embodiments»

[0094] In the embodiments described above, the rota-
tion sign (S1) shown on the display portion (21) is con-
stituted of a figure. However, the rotation sign (S1) shown
on the display portion (21) is not limited to the figure, and
may be constituted of a letter, a number, a symbol, or
any other types of sign as long as it indicates that the
rotation operation is being performed. Further, the ab-
normal condition sign (S2) shown on the display portion
(21) is constituted of letters, but it may be a number, a
symbol, a figure or any other types of sign as long as it
indicates that an abnormal condition has occurred in the
air conditioner (10).
[0095] In the embodiments described above, the dis-
play portion (21) is provided in the remote controller (20).
However, the display portion (21) may be provided in, for
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example, a decorative panel or any other parts of the
indoor unit (12) of each of the air conditioners (10).
[0096] The numbers of the inactive and active air con-
ditioners during the rotation operation according to the
above-described embodiments are merely examples.
For example, if the number of the air conditioners (10) is
five, the rotation operation may be performed such that
three of them are active and two of them are inactive.
Also in this case, the above-described backup operation
may be performed. That is, if one of the three operating
air conditioners stops due to an abnormal condition, the
backup operation may be performed such that one of the
two inactive air conditioners is activated, or all the two
inactive air conditioners are activated.
[0097] In the embodiments described above, the de-
scription has been made on an example in which the
control portion (23) of the remote controller (20) sends
the deactivation command and the reset deactivation
command to each of the plurality of air conditioners (10).
However, the air conditioning system may be configured
such that the deactivation command is circulated through
the plurality of air conditioners (10). That is, the air con-
ditioning system may be configured such that each of the
plurality of air conditioners (10) sets the other air condi-
tioners (10) to be inactive or active. For example, the air
conditioning system may be configured such that the air
conditioner (10) is set to be inactive upon receiving the
deactivation command, switches itself from the inactive
state to the active state after the lapse of the partial de-
activation time period T1 from when it was set to be in-
active, and then sends the deactivation command to the
air conditioner (10) which is previously determined as a
destination of the deactivation command after the lapse
of the transition operation time period T2. Also in this
configuration, the control portion (23) of the remote con-
troller (20) sends the deactivation command to any one
of the plurality of air conditioners (10) to start the rotation
operation. That is, the control portion (23) of the remote
controller (20) allows for deactivating at least one, but
not all, of the plurality of air conditioners (10) sequentially.
[0098] In the embodiments described above, the de-
scription has been made on an example in which each
of the air conditioners (10) has a single outdoor unit (11)
and a single indoor unit (12). However, each of the air
conditioners (10) may have a single outdoor unit (11) and
two or more indoor units (12).
[0099] The embodiments described above are merely
illustrative ones in nature, and do not intend to limit the
scope of the present invention or applications or uses
thereof.

INDUSTRIAL APPLICABILITY

[0100] As can be seen in the foregoing, the present
invention is useful for an air conditioning system which
performs a rotation operation in which at least one, but
not all, of a plurality of air conditioners is deactivated se-
quentially.

DESCRIPTION OF REFERENCE CHARACTERS

[0101]

1 Air Conditioning System
10 Air Conditioner
11 Outdoor Unit
12 Indoor Unit
21 Display Portion
S1 Rotation Sign
S2 Abnormal Condition Sign

Claims

1. An air conditioning system comprising a plurality of
air conditioners (10) each having an indoor unit (12)
and an outdoor unit (11), the air conditioning system
performing a rotation operation in which at least one,
but not all, of the plurality of air conditioners (10) is
deactivated sequentially, wherein
the air conditioning system comprises
a display portion (21) which informs a user of an op-
erational state of each of the air conditioners (10),
and
the display portion (21) is configured to show, during
the rotation operation, a rotation sign (S1) indicating
that the rotation operation is being performed.

2. The air conditioning system of claim 1, wherein
the display portion (21) shows, if an abnormal con-
dition occurs in the air conditioner (10), an abnormal
condition sign (S2) indicating that the abnormal con-
dition has occurred in the air conditioner (10).

3. The air conditioning system of claim 2, wherein
if the air conditioner (10) stops an abnormal condition
during the rotation operation, a backup operation is
performed to activate at least one or all of the deac-
tivated air conditioners (10), and
the display portion (21) is configured to keep the ro-
tation sign (S1) shown even after the rotation oper-
ation is switched to the backup operation so as to
show both of the rotation and abnormal condition
signs (S1) and (S2).

4. The air conditioning system of claim 2 or 3, wherein
if an abnormal condition occurs in the deactivated
air conditioner (10) during the rotation operation, the
display portion (21) keeps the rotation sign (S1)
shown so as to show both of the rotation and abnor-
mal condition signs (S1) and (S2).
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