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(54) AIR-CONDITIONER AND CONTROL METHOD THEREOF

(57) Disclosed is an air conditioner and a control
method thereof, the air conditioner where a plurality of
units is connected wirelessly to receive and transmit data
with each other, and the control method in which an ad-
dress is set in a wireless communication method using
an initially set basic channel, a group is set in response
to a response signal, and communication is performed
with an indoor unit belonging into the same group through
a new channel. Accordingly, the plurality of units in the
air conditioner is able to receive and transmit data with
each other wirelessly, and a group is set with respect to
multiple units so that the multiple units are able to com-
municate with each other directly. In addition, because
a group is able to be easily set with respected to units
connected via a pipe by setting a channel, it is possible
to reduce a time for setting wireless communication and
make the communication setting accurate. The present
disclosure allows units to communicate using a different
channel according to which group each unit belongs to,
thereby preventing intervention between groups and
malfunction of units.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present disclosure relates to an air condi-
tioner and a control method thereof and, more particu-
larly, to an air conditioner which sets groups composed
of multiple units, and a control method thereof.

Related Art

[0002] An air conditioner is installed to provide a com-
fortable indoor environment to humans by discharging
cold air to a room to adjust an indoor temperature and
purify the air of the room to create a pleasant indoor en-
vironment. Generally, the air conditioner includes an in-
door unit which includes: an indoor unit composed of a
heat exchanger and installed indoor; and an outdoor unit
composed of a compressor and a heat exchanger and
configured to supply a refrigerant to the indoor.
[0003] The indoor unit and the outdoor unit in the air
conditioner are controlled separately and individually.
The outdoor unit and the indoor unit are connected via a
refrigerant pipe, so that a refrigerant compressed by the
compressor of the outdoor unit is supplied to the heat
exchanger of the indoor unit and then the refrigerant heat-
exchanged in the heat exchanger of the indoor unit flows
into the compressor of the outdoor unit via the refrigerant
pipe. Accordingly, the indoor unit discharges cool air
through heat exchange using the refrigerant.
[0004] In the air conditioner, the indoor unit and the
outdoor unit receive and transmit data with respect to
each other and even a connected control device performs
communication with the outdoor unit or the indoor unit.
As being connected to the control device via a commu-
nication line, indoor unit or the outdoor unit may commu-
nicate with the controller according to a connection meth-
od of the communication line. In the case where the con-
trol device and the outdoor unit communicate with each
other, the control device receives data about the indoor
unit through the outdoor unit.
[0005] In the air conditioner, the indoor unit and the
outdoor unit are connected via the communication line
to receive and transmit data with respect to each other.
However, when such a communication line is used, es-
tablishing initial communication takes a long time, and,
if wrong connection is made, the indoor unit may mal-
function.
[0006] To address this drawback, the control device
and the indoor unit may be connected using wireless
communication, not using wired communication, but
wireless communication should be set manually at the
initial setting procedure.
[0007] In addition, equipment for setting wireless com-
munication is required.
[0008] Manually setting communication requires a

great amount of time because a technician needs to set
each and every detail for communication. In addition, if
the technician makes any mistake, the communication
may become disabled or intervention may be caused in
communication with a different unit.

SUMMARY OF THE INVENTION

[0009] An aspect of the present disclosure provides an
air conditioner and a control method, and more particu-
larly to an air conditioner, in which a plurality of units is
connected wirelessly to receive and transmit data with
respect to each other, and a control method thereof.
[0010] In an aspect, an air conditioner includes: a plu-
rality of outdoor units; and a plurality of indoor units con-
nected to one of the plurality of outdoor units via a refrig-
erant pipe, wherein the plurality of outdoor units transmits
an address setting signal to the plurality of indoor units
in a wireless communication method using an initially set
basic channel, determines that an indoor unit from which
a response signal is received among the plurality of in-
door units is an indoor unit connected via the refrigerant
pipe, sets a group with respect to the indoor unit, search-
es for a new available channel, and communicates with
the indoor unit belonging to the group through the new
channel.
[0011] The plurality of indoor units may start to operate
in response the address setting signal, generate the re-
sponse signal according to whether there is a change in
temperature, and transmit the response signal.
[0012] The plurality of outdoor units may allocate an
address to the indoor unit, from which the response signal
is received, transmit channel information about the new
channel to the indoor unit, and request a channel change.
[0013] An indoor unit having no change in temperature
among the plurality of indoor units may maintain the basic
channel.
[0014] In another aspect, a control method of an air
conditioner includes: transmitting, by a first outdoor unit
among a plurality of outdoor units, an address setting
signal to a plurality of indoor units in a wireless commu-
nication method using an initially set basic channel; gen-
erating a response signal in response to the address set-
ting signal and transmitting the response signal to the
first outdoor unit by a first indoor unit among the plurality
of indoor units; in response to the response signal, de-
termining, by the first outdoor unit, that the first indoor
unit is an indoor unit connected via a refrigerant pipe,
and setting a first group; searching, by the first outdoor
unit, for a new available channel; and communicating,
by the first outdoor unit, with the first indoor unit using
the new channel.
[0015] The method may further include starting, by the
plurality of indoor unit, to operate in response to the ad-
dress setting signal; and generating the response signal
according to whether there is a change in temperature
after a specific period of time, and transmitting the re-
sponse signal.
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when setting the first group, the first outdoor unit performs
operations including: allocating an address to the first
indoor unit and transmitting channel information about
the new channel; and requesting the first indoor unit to
change to the new channel.
[0016] The method may further include: starting, by a
second outdoor unit among the plurality of outdoor units,
to operate; transmitting, by the second outdoor unit, an
address setting signal to a plurality of indoor units in a
wireless communication method using an initially set ba-
sic channel; and setting a group with respect to an indoor
unit from which a response signal is received among the
plurality of indoor units.
[0017] As such, the air conditioner and the control
method thereof according to the present disclosure al-
lows a plurality of units in the air conditioner to receive
and transmit data wirelessly, and sets groups by grouping
units so that units are able to communicate with each
other directly.
[0018] According to the present disclosure, groups can
be easily set with respect to units connected via a pipe,
and therefore, it is possible to reduce a time for setting
wireless communication and make the communication
setting accurate. The present invention allows units to
communication using a different channel according to
which group each unit belongs to, thereby preventing in-
terference between groups and malfunction of units.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other objects and features of
the present disclosure will become apparent from the fol-
lowing description of preferred embodiments given in
conjunction with the accompanying drawings, in which:

FIG. 1 is a diagram illustrating a configuration of an
air conditioner according to an embodiment of the
present disclosure;
FIG. 2 is a block diagram schematically illustrating
a configuration of an outdoor unit in an air conditioner
according to an embodiment of the present inven-
tion;
FIG. 3 is a block diagram schematically illustrating
a configuration of an indoor unit in an air conditioner
according to an embodiment of the present disclo-
sure;
FIG. 4 is a diagram for explaining a procedure for
initial channel setting between an outdoor unit and
an indoor unit by an air conditioner according to an
embodiment of the present disclosure;
FIG. 5 is a diagram for explaining a group setting
procedure using a channel by an air conditioner ac-
cording to an embodiment of the present disclosure;
FIG. 6 is a flowchart of a control method for setting
wireless communication by an outdoor unit accord-
ing to an embodiment of the present disclosure;
FIG. 7 is a flowchart of a control method for setting
wireless communication by an indoor unit according

to an embodiment of the present disclosure; and
FIG. 8 is a flowchart illustrating a control flow for set-
ting groups by an air conditioner according to an em-
bodiment of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0020] The above and other aspects, features, and ad-
vantages of the present invention will become apparent
from the detailed description of the following embodi-
ments in conjunction with the accompanying drawings.
It should be understood that the present invention is not
limited to the following embodiments and may be em-
bodied in different ways, and that the embodiments are
given to provide complete disclosure of the invention and
thorough understanding of the present invention to those
skilled in the art. The scope of the present invention is
defined only by the claims. Like reference numerals in-
dicate like elements throughout the specification and
drawings. In addition, it is apparent that a controller and
any other unit in an air conditioner described herein can
be implemented as one or more processors and as a
hardware device.
[0021] FIG. 1 is a diagram illustrating a configuration
of an air conditioner according to an embodiment of the
present disclosure.
[0022] As illustrated in FIG. 1, an air conditioner in-
cludes a plurality of indoor units 20, and a plurality of
outdoor units 10 connected to at least one of the plurality
of indoor units 20.
[0023] In this specification, an example in which an air
conditioner includes the plurality of outdoor units 10 and
the plurality of indoor units 20 is described. However, the
air conditioner may further include at least one of a ven-
tilation unit, an air purifier, a humidifier, and a heater, and
those units may operate interlinking with the indoor units
and the outdoor units.
[0024] The air conditioner may further include a remote
controller (not shown) connected to the plurality of indoor
units, and the plurality of outdoor units may be connected
to a control device (not shown) which controls and mon-
itors the air conditioner. When connected to the control
device, first to third outdoor units 11 to 13 may be re-
spectively connected to outdoor units to operate individ-
ually while the first to third outdoor units 11 to 13 are
connected to the outdoor units through the control device.
In addition, the air conditioner may be connected to an
external server (not shown), and may be connected to a
mobile terminal (not shown) which is accessing from a
remote area.
[0025] The control device controls operation of the plu-
rality of indoor units 20 and the plurality of outdoor units
10 in response to an input user command, periodically
receives and stores data about corresponding operation
states of the plurality of indoor units 20 and the plurality
of outdoor units 10, and outputs the operational states
through a monitoring screen. The control device may be
connected to the plurality of indoor units 20 so as to set
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operations, lock, control schedules, control peak power
consumption, and control a demand with respect to the
plurality of indoor units 20. In addition, the control device
may be implemented as a plurality of center control de-
vices which is connected to one another or connected
over a certain network.
[0026] The remote controller (not shown) is connected
to an indoor unit in a wired or wireless manner so as to
input a user command to the indoor unit, receive data
from the indoor unit, and output the data. The remote
controller may transmit a user commands to the indoor
unit according to a method of connection with the indoor
unit. In addition, the remote controller may perform one-
directional communication in which the remote controller
does not receive data from the indoor unit, or may perform
two-directional communication in which the remote con-
troller receives and transmits data with respect to the
indoor unit.
[0027] The plurality of outdoor units 10 may be respec-
tively connected to the plurality of indoor units 20 so as
to supply refrigerants to the plurality of indoor units 20.
[0028] The first outdoor unit 11 is connected to first to
third indoor units 21 to 23 via a first refrigerant pipe P1;
the second outdoor unit 12 is connected to fourth to sixth
indoor units 24 to 26 via a second refrigerant pipe P2,
and the third outdoor unit 13 is connected to seventh to
ninth indoor units 27 to 29 via a third refrigerant pipe P3.
[0029] Upon operation of the first outdoor unit 11, re-
frigerants are supplied from the first outdoor unit 11 to
the first to third indoor units 21 to 23 via the first refrigerant
pipe P1. Upon operation of the second outdoor unit 12,
refrigerants are supplied to the fourth to sixth indoor units
24 to 26 via the second refrigerant pipe P2 and supplied
from the third outdoor unit 13 to the seventh to ninth in-
door units 27 to 29 via the third refrigerant pipe P3.
[0030] At this point, the air conditioner operates in a
manner such that the plurality of outdoor units 10 peri-
odically communicates with the plurality of indoor units
20 to receive and transmit data and changes operation
according to operation settings which is changed by the
plurality of indoor units 20. The plurality of outdoor units
and the plurality of indoor units receive and transmit data
in a wireless communication method.
[0031] Accordingly, the air conditioner sets groups by
grouping an outdoor unit and an indoor unit connected
via a refrigerant pipe, and allows the outdoor unit and the
indoor unit to receive and transmit data within the group.
The air conditioner may set a group on a unit basis of
outdoor unit, and each group performs communication
using a different channel.
[0032] Before setting groups, the air conditioner makes
indoor and outdoor units to use the same basic channel,
sequentially sets groups on a unit basis of outdoor unit,
and allocates a channel different from the basic channel
to a set group. Accordingly, when a plurality of groups is
set in the air conditioner, each group performs commu-
nication using the newly allocated channel.
[0033] For convenience of explanation, an example in

which three indoor units are connected to each outdoor
unit is described, but it is merely exemplary and the
number and the form of the indoor units are not limited
thereto.
[0034] The plurality of indoor units 20 includes: an elec-
tric expansion valve (not shown) which expands a refrig-
erant supplied from an outdoor unit 10; an indoor heat
exchanger (not shown) which exchanges heat with a re-
frigerant; an indoor fan (not shown) which allows indoor
air into the indoor heat exchanger and exposes the heat-
exchanged air to the indoor; and a plurality of sensors
(not shown), and a control means (not shown) which con-
trols operation of a corresponding indoor unit.
[0035] In addition, the plurality of indoor units 20 in-
cludes a discharge port (not shown) through which heat-
exchanged air is discharged, and the discharge port in-
cludes a wind direction adjusting means (not shown)
which opens and closes the discharge port and controls
a direction in which air is discharged. The plurality of in-
door units 20 controls a rotation speed of the indoor fan
so as to control air to be intake or discharged and to
adjust an air flow. The plurality of indoor units 20 may
further include an output unit which displays an operation
state thereof and setting information, and an input unit
which enables inputting setting data. At this point, the
plurality of indoor units 20 may transmit setting informa-
tion about operation of the air conditioner to the remote
controller 20, output the setting information through the
remote controller 20, and receive data.
[0036] The plurality of outdoor units 10 operates in a
cooling mode or a heating mode in response to data re-
ceived from an indoor unit 20 that is connected thereto
or a control command of the control device, and supplies
refrigerants to the indoor unit 20 connected thereto.
[0037] When a plurality of outdoor units is connected,
each outdoor unit may be connected to a plurality of in-
door units and supply refrigerants to the plurality of indoor
units through a distributor.
[0038] The plurality of outdoor units includes: at least
one compressor which compresses refrigerants to dis-
charge highly-pressured vapor refrigerants; an accumu-
lator which separates the refrigerants into vapor refrig-
erants and liquid refrigerants to prevent non-vaporized
liquid refrigerant from flowing into the compressor; an oil
recovery device which recovers oil from a refrigerant dis-
charged from the compressor; an outdoor heat exchang-
er which compresses or evaporates a refrigerant by ex-
changing heat with outdoor air; an outdoor fan which al-
lows air to flow into the outdoor heat exchanger and dis-
charges heat-exchanged air to the outside so that the
outdoor heat exchanger exchanges heat more smoothly;
a four-way valve which changes a refrigerant path ac-
cording to an operation mode of an outdoor unit; at least
one pressure sensor which measures pressure; at least
one temperature sensor which measure temperature;
and a control component which controls operation of an
outdoor unit and communicates with other units. The plu-
rality of outdoor unit 10 further includes a plurality of sen-
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sors, a plurality of valves, a plurality of super cooling de-
vices, etc. but description thereof will be emitted herein.
[0039] FIG. 2 is a block diagram schematically illus-
trating a configuration of an outdoor unit in an air condi-
tioner according to an embodiment of the present inven-
tion.
[0040] As illustrated in FIG. 2, each of the plurality of
outdoor units 10 includes a driver 140, a compressor 141,
an outdoor-unit fan 142, a valve 143, a communication
unit 120, an output unit 160, an input unit 150, an outdoor-
unit data unit 130, and an outdoor-unit controller 110
which controls overall operation of a corresponding out-
door unit.
[0041] The outdoor unit data unit 130 stores: control
data for controlling operation of the compressor 141, the
outdoor-unit fan 142, and the valve 143; communication
data for communicating with an indoor unit or the control
device; data transmitted and received with respect to the
outside; and operation data which occurs or is detected
during operation.
[0042] In addition, the outdoor-unit data unit 130 stores
addresses respectively allocated to a plurality of indoor
units, and information about group settings.
[0043] The outdoor-unit data unit 130 stores an exe-
cution program for each function of an outdoor unit, data
required for operation control, and transmitted and re-
ceived data. The outdoor-unit data unit 130 may be any
of various hardware storage devices, such as ROMs,
RAMs, EPROMs, flash drives, and hard drives.
[0044] The input unit 150 may further include at least
one of a button, a switch, and a touch input means, and
input a user command or specific data into an outdoor
unit. For example, a power key, a test key, and an address
setting key.
[0045] The output unit 160 may include at least one of
a lamp which is controlled to be turned on or flash, a
speaker, and a display unit so as to output an operation
state of the outdoor unit. By being turned on or flashing
or with a turned-on color, the lamp notifies whether the
outdoor unit is in operation. The speaker outputs an op-
eration state of the outdoor unit by outputting a specific
alarm or effect sound. The display unit may output oper-
ation settings or operation states of the output unit in the
form of a guidance message or a warning with a combi-
nation of at least one of a text, a number, and an image.
[0046] The driver 140 supplies operating power to a
control target in accordance with a control command of
the outdoor-unit controller 110, and then controls driving
of the control target. The driver 140 is depicted as con-
trolling all of the compressor 141, the outdoor-unit fan
142, and the valve 143: however, there may be a com-
pressor driver, a fan driver, and a valve controller to con-
trol the compressor 141, the outdoor-unit fan 142, and
the valve 143, respectively.
[0047] The driver 140 applies operating power to re-
spective motors of the compressor 141, the outdoor-unit
fan 142, and the valve 143, so that the compressor 141,
the outdoor-unit fan 142, and the valve 143 perform des-

ignated operations upon operation of the respective mo-
tors.
[0048] The outdoor-unit fan 142 supplies outdoor air
to the outdoor heat exchanger through rotation operation
of a fan, and discharges heat-exchanged cold air to the
outside. The outdoor heat exchanger 142 operates as a
condenser in the cooling mode and as an evaporator in
the heating mode, and thus, the outdoor-unit fan 142 dis-
charges cool air or hot air which is heat-exchanged in
the outdoor heat exchanger.
[0049] A degree of opening or closing of the valve 142
is adjusted by the driver 140 so as to control a refrigerant
flow or a direction of the refrigerant flow. A plurality of
valves 143 is positioned at different locations, and thus,
there may be a plurality of valve drivers. The valve 143
includes a four-way valve, an expansion valve, a hot gas
valve, etc.
[0050] The compressor 141 compresses inflowing re-
frigerants and discharges the compressed refrigerants,
thereby allowing refrigerants to circulate from an outdoor
unit to an indoor unit. Once a low-temperature and low-
pressure vapor refrigerant inflows, the compressor 141
compresses the refrigerant to discharge a high-temper-
ature and high-pressure vapor refrigerant. An operation
frequency of the compressor 141 is adjusted by an in-
verter which is provided in the driver 140.
[0051] The communication unit 120 communicates
with another outdoor unit or a connected indoor unit in
accordance with a control command from the outdoor
controller 110. In addition, the communication unit 120
communicates with the control device to receive and
transmit operation data, receives a control command
from the control device, and transmits the received con-
trol command to the controller 110.
[0052] The communication unit 120 communicates
with a plurality of indoor units in a wireless communication
method. For example, the communication unit 120 may
include Zigbee, WiFi, and Bluetooth.
[0053] The outdoor unit controller 110 controls data
which is input and output through an input unit and an
output unit, manages data stored in the outdoor-unit data
unit 130, and controls receiving and transmitting of data
through the communication unit 120.
[0054] The outdoor-unit controller 110 generates a
control command to require operation in accordance with
a request from an indoor unit or operation settings. The
outdoor-unit controller 110 applies the generated control
command to the driver 140 so that the compressor, the
outdoor-unit fan 142, and the valve 143 operate. In re-
sponse to data which is input from a plurality of sensors
(not shown) during operation of the outdoor unit, the out-
door unit controller 110 determines an operation state of
the outdoor unit, determines abnormality, and then out-
puts an error.
[0055] In addition, the outdoor-unit controller 110 in-
cludes an address setting unit 111.
[0056] At the initial connection, the address setting unit
111 of the outdoor-unit controller 110 searches for at least
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one indoor unit connected via a refrigerant pipe and sets
a group. The address setting unit 111 may transmit an
address setting signal through the communication unit
120, and set a group with respect to an indoor unit from
which a response signal is received.
[0057] Once an address setting command is input, the
outdoor-unit controller 110 operates in a manner such
that the address setting unit 111 starts to set groups using
the basic channel and sets a group composed of at least
one indoor unit when a response signal is received from
an indoor unit. When setting the group, the address set-
ting unit 111 allocates an address to the indoor unit and
a new channel different from the basic channel to the
group so that the group is able to communicate with the
indoor unit through the new channel.
[0058] The outdoor unit controller 110 stores the set
group and the address allocated to the indoor unit in the
outdoor-unit data unit 130.
[0059] If one of a plurality of outdoor units is performing
a group setting procedure, the rest of the outdoor units
remain in the idle state. The rest of plurality of outdoor
units performs a group setting procedure according to a
state of one of the plurality of outdoor units. For example,
if a first outdoor unit transmits an address setting signal,
another outdoor unit is using the basic channel, and
therefore, it is determined that group setting is being per-
formed by the first outdoor unit so another outdoor unit
remains in the idle state.
[0060] When an address is allocated to an indoor unit
by the address setting unit 111 and a group is set, the
outdoor-unit controller 110 communicates with the indoor
unit through the communication unit 120.
[0061] In the case of setting a group and changing a
channel, the outdoor-unit controller 110 transmits chan-
nel information to an outdoor unit and requests a channel
change. The outdoor-unit controller 110 finishes the ad-
dress setting procedure and communicates with the in-
door unit using the newly allocated channel. At this point,
the outdoor unit controller 110 may generate a signal
indicative of completion of the address setting procedure,
and transmit the signal to the communication unit 120.
[0062] In addition, in the case where the outdoor-unit
controller 110 remains in the idle state because of a group
setting procedure is being performed by a different out-
door unit, if the group setting procedure of the different
outdoor unit is finished, the outdoor-unit controller 110
may start to set a group.
[0063] FIG. 3 is a block diagram schematically illus-
trating a configuration of an indoor unit in an air condi-
tioner according to an embodiment of the present disclo-
sure.
[0064] As illustrated in FIG. 3, each of the plurality of
indoor units 20 may include an indoor-unit data unit 230,
an input unit 250, an output unit 260, a communication
unit 220, an indoor-unit driver 240, an indoor-unit fan 242,
a valve 243, and an indoor-unit controller 210 for control-
ling overall operation of a corresponding indoor unit.
[0065] The indoor-unit data unit 230 stores control data

for controlling the corresponding indoor unit, data about
a plurality of operations set in the indoor unit, and data
about an operation mode set in the input unit 250. The
indoor-unit data unit 230 may store data received from
an outdoor unit or another indoor unit, and data required
for communication with another indoor unit or the outdoor
unit, such as address information and channel informa-
tion allocated by the outdoor unit. The indoor-unit data
unit 230 may be any of various hardware storage devices,
such as ROMs, RAMs, EPROMs, flash drives, and hard
drives.
[0066] The input unit 250 includes at least one of a
button, a switch, and a touch input means so as to input
a user command or specific data. For example, a power
key, a menu input key, an operation setting key, a tem-
perature adjustment key, an airflow key, a lock key, etc.
may be provided.
[0067] The output unit 260 may include at least one of
a lamp which is controlled to be turned on or flash, a
speaker, and a display unit so as to output data about
the outdoor unit or an indoor unit based on an operation
state of the control device or received data. By being
turned on or flashing or with a turned-on color, the lamp
notifies an operation state or communication state of the
control device. The speaker outputs a specific alarm or
effect sound. In addition, the display unit may output a
menu screen for controlling the outdoor unit and the in-
door unit, and output operation settings of an operation
state in the form of a guidance message or a warning
with a combination of at least one of a text, a number,
and an image.
[0068] The communication unit 220 communicates
with the outdoor unit and another indoor unit based on a
stored address and stored channel information. The com-
munication unit 220 includes a plurality of communication
modules, and uses the same or different communication
module when communicating with an outdoor/indoor
unit, a remote controller, or the control device. For ex-
ample, according to a configuration of the air conditioner,
the communication unit 220 may include a short range
communication module, such as NFC and Bluetooth, and
a wireless communication module, such as Wi-Fi.
[0069] The indoor-unit driver 240 controls the indoor-
unit fan 242 and the valve 243 in response to a control
command of the indoor unit controller 210. The indoor-
unit driver 240 applies operating power to the indoor-unit
fan 242, and controls driving and a rotation speed of the
indoor-unit fan 242. In addition, the indoor-unit driver 240
controls opening/closing of the valve 243 and a degree
of openness of the valve 243. The indoor-unit driver 240
may be separated into a fan driver for controlling the in-
door-unit fan 242, and a valve controller for controlling
the valve 243.
[0070] The temperature sensor 270 may be imple-
mented as a plurality of temperature sensors, which de-
tects indoor temperature, temperature in an indoor heat
exchanger, and temperature in a pipe and inputs data
about the detection to the indoor-unit controller 210.
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[0071] The indoor-unit controller 210 sets operations
according to operation settings set by the input unit 250
or a remote controller, enables transmitting data to the
outdoor unit through the communication unit 220, and
enables outputting data, received from the outdoor unit,
through the output unit 260.
[0072] The indoor-unit controller 210 allows detected
data and transmitted and received data to be stored in
the indoor-unit data unit 230, analyze received data
through the communication unit 220, and controls the
indoor unit to operate according to the analysis result.
[0073] Once address setting starts by the outdoor unit,
the indoor-unit controller 210 controls the indoor-unit driv-
er 240 so that the corresponding indoor unit performs a
designated operation. In addition, upon the operation of
the indoor unit, the indoor unit controller 210 analyzes
pipe temperature, heat exchanger temperature, or indoor
temperature measured by a temperature sensor, and de-
termines temperature change.
[0074] After the corresponding indoor unit has operat-
ed for a predetermined hour since address setting start-
ed, the indoor unit controller 210 calculates a change in
temperature. If the change in temperature is equal to or
greater than a set value, the indoor unit controller 210
generates a response signal for the outdoor unit and ap-
plies the response signal to the communication unit 220.
Accordingly, the communication unit 120 transmits the
response signal to the outdoor unit.
[0075] In addition, when an address is allocated by the
outdoor unit through the communication unit 220 and
channel information is received, the indoor-unit controller
210 stores address information and the channel informa-
tion in the indoor-unit data unit 230 and then controls the
communication unit 220 to change a communication
channel based on the channel information. Accordingly,
the communication unit 220 starts to perform communi-
cation through a changed channel.
[0076] FIG. 4 is a diagram for explaining a procedure
of initial channel setting between an outdoor unit and an
indoor unit byan air conditioner according to an embod-
iment of the present disclosure.
[0077] As illustrated in FIG. 4, before a group setting
procedure is performed, the same basic channel is set
for the plurality of outdoor units 10 and the plurality of
indoor units 20, and thus, the plurality of outdoor units
10 and the plurality of indoor units 20 are able to com-
municate using the basic channel.
[0078] When the first outdoor unit 11 transmits a signal,
all devices using the same basic channels, that is, the
first to ninth indoor units 21 to 29, receive the signal from
the first outdoor unit.
[0079] At this point, even the second outdoor unit 12
and the third outdoor unit 13 are able to receive the signal
since the basic channel is set; however, operation of the
second outdoor unit 12 and the third outdoor unit 13 has
stopped and thus the second outdoor unit 12 and the
third outdoor unit 13 do not receive the signal.
[0080] When being in the idle state, the second outdoor

unit 12 and the third outdoor unit 13 receive the signal
but do not response because the signal is from the first
outdoor unit 11.
[0081] The first outdoor unit 11 transmits an address
setting signal through the basic channel, and every in-
door unit in a basic group G01 using the basic channel
receives the address setting signal from the first outdoor
unit 11.
[0082] At this point, the basic group represents a state
before group setting, that is, a state in which every indoor
unit belongs to the same group using the same basic
channel.
[0083] The first to ninth indoor units start to operate in
accordance with the address setting signal from the first
outdoor unit 11. After a predetermined period of time
since the first to ninth indoor units started to operate, the
first to ninth indoor units determines whether there is a
change in temperature. If there is a change in tempera-
ture, especially if the change in temperature is equal to
or greater than a set value, each indoor unit generates
a response signal and transmits the response signal
through the basic channel.
[0084] At this point, since addresses are not set in the
state of the basic group, outdoor units and indoor units
broadcast signals. One indoor unit broadcasts a re-
sponse signal, and another indoor unit is able to receive
the response signal but abandons the received signal
because the signal is meant to be sent to the outdoor
unit. Meanwhile, the first outdoor unit receives a re-
sponse signal from the indoor unit, determines which in-
door unit has transmitted the response signal, and allo-
cates an address to the corresponding indoor unit from
which the response signal is received.
[0085] If the first outdoor unit is in operation, refriger-
ants are supplied to the first to third indoor units connect-
ed via a refrigerants pipe of the first outdoor unit, and
thus, temperature in the first to third indoor units is
changed. At this point, the change in temperature may
be selectively one of indoor temperature, refrigerant pipe
temperature, and heat exchanger temperature.
[0086] Meanwhile, even when the fourth ninth indoor
units receives a signal and starts to operate, refrigerants
are not supplied to the fourth to ninth indoor units, and
thus, there is no change in temperature in the fourth to
ninth indoor units.
[0087] Accordingly, the first to third indoor units trans-
mits response signals to the first outdoor unit.
[0088] When the response signals are received, the
first outdoor unit transmits an operation stop command
to the first to third indoor units so that the first to third
indoor units stop operating.
[0089] The first outdoor unit allocates addresses to the
first to third indoor units from which the response signals
are received.
[0090] In addition, the first outdoor unit searches for a
new channel and sets the currently not-used channel, for
example, a first channel, as a channel for a group. Using
the allocated addresses, the first outdoor unit transmits
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channel information about a new channel, that is, the first
channel, to the first to third indoor units, and requests a
channel change.
[0091] The first to third indoor units set the new channel
in response to the request for channel change from the
first outdoor unit, and performs communication with the
first outdoor unit.
[0092] Accordingly, the first outdoor unit and the first
to third indoor units use the first channel, not the basic
channel, and thus, they are excluded from the basic
group.
[0093] The first outdoor unit transmits data through the
first channel, and the transmitted data is transmitted to
the first to third indoor units which use the same channel.
Accordingly, the first indoor unit and the first to third in-
door units make up a first group.
[0094] When an address allocating and group setting
procedure is complete, the first outdoor unit stops oper-
ating. In some cases, the first outdoor unit may transmit
a setting completion signal to another outdoor unit which
is in the idle state.
[0095] Then, the second outdoor unit and the third out-
door unit operate sequentially and perform address set-
ting in the same manner as described above.
[0096] FIG. 5 is a diagram for explaining a group setting
procedure using a channel by an air conditioner accord-
ing to an embodiment of the present disclosure.
[0097] As described above with reference to FIG. 4,
the first to third outdoor units operate sequentially to al-
locate an address through the basic channel to indoor
units, from which a response signal is received, and set
an additional channel for the indoor units, so that a group
is set with respect to a plurality of indoor units, as shown
in FIG. 5.
[0098] The first outdoor unit 11 sets a first group G11
with respect to the first to third indoor units 21 to 23 using
a first channel ch01. The second outdoor unit 12 sets a
second group G12 with respect to the fourth to sixth in-
door units 24 to 26 using a second channel ch02. The
third outdoor unit 13 sets a third group G13 with respect
to the seventh to ninth indoor units 27 to 29 using a third
channel ch03.
[0099] As groups are set according to a connected
state of a refrigerant pipe, , it is possible to prevent the
fourth indoor unit 24 from operating in response to an
operation signal transmitted by the first outdoor unit 11.
[0100] When the control device is connected, the con-
trol device may store information about a device included
in each group and information about a channel in use,
and may control each outdoor unit.
[0101] FIG. 6 is a flowchart of a control method for set-
ting wireless communication by an outdoor unit according
to an embodiment of the present disclosure.
[0102] As illustrated in FIG. 6, as power is input, one
of the plurality of outdoor units 10 starts to operate in
S310.
[0103] The corresponding outdoor unit starts to per-
form communication using an initially set basic channel

in S320.
[0104] In response to an input of an address setting
key, the outdoor unit transmits an address setting signal
using the basic channel and starts to operate in S330.
[0105] Meanwhile, a plurality of indoor units having re-
ceived the address setting signal through the basic chan-
nel starts to operate in response to the address setting
signal.
[0106] Within a set period of time after transmitting the
address setting signal, the outdoor unit determines
whether a response signal about temperature change is
received in S340.
[0107] At this point, if the set period of time elapses,
the outdoor unit transmits an operation stop signal so
that the plurality of indoor units stops operating.
[0108] If a response signal is received from at least
one indoor unit, the outdoor unit searches for an available
channel in S350.
[0109] The outdoor unit allocates an address to an in-
door unit from the response signal is received, transmits
channel information about a found new channel to the
indoor unit, and requests a channel change in S360.
[0110] After transmitting a signal to the indoor unit, the
outdoor unit changes to the new channel, and performs
communication through the new channel in S370. Once
succeeding in communicating with the indoor unit
through the new channel, the outdoor unit determines
completion of the group setting procedure and thus fin-
ishes the setting procedure.
[0111] Meanwhile, if a response signal is not received
from any indoor unit within the set period of time, such
an indoor unit is excluded from group setting in S380.
The outdoor unit allocates an address to only an indoor
unit, from which a response signal has been received,
and requests a channel change from the indoor unit,
thereby unable so the outdoor unit does not communi-
cates with other indoor units because a channel in use
is changed.
[0112] FIG. 7 is a flowchart of a control method for set-
ting wireless communication by an indoor unit according
to an embodiment of the present disclosure.
[0113] As illustrated in FIG. 7, one of the plurality of
indoor units 20 turns on power and is maintained in an
idle state in S410.
[0114] When an address setting start signal is received
from an outdoor unit through the basic channel in S420,
the corresponding indoor unit starts to operate in S430.
The indoor unit operates with temperature and airflow
which are predetermined to set an address.
[0115] After a predetermined period of time, the indoor
unit measures temperature in S450 and compares the
measured temperature with temperature measured be-
fore operation. Using a value of temperature measured
by a temperature sensor, the indoor unit determines
whether there is a change in temperature. The indoor
unit determines whether there is a change in tempera-
ture, based on any one of indoor temperature, refrigerant
pipe temperature, and heat exchanger temperature.
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[0116] If there is a change in temperature, the indoor
unit generates a response signal and transmits the re-
sponse signal to the outdoor unit. If there is no change
in temperature or the change in temperature is less than
a set value, the indoor unit does not generate a response
signal. In response to a signal from the outdoor unit, the
indoor unit stops operating and enters an idle state.
[0117] If an address is allocated by the outdoor unit
after transmission of the response signal, the indoor unit
stores the allocated address and received channel infor-
mation, and changes a communication channel from the
basic channel to a new channel based on the channel
information in response to a request for channel change
in S470.
[0118] After changing the communication channel, the
indoor unit communicates with the outdoor unit through
the new channel in S480.
[0119] If there is no change in temperature, the indoor
unit maintains the basic channel in S490.
[0120] Once communication with the outdoor unit is
completed, the indoor unit finishes the setting procedure.
In addition, when the setting procedure is completed, the
indoor unit may be maintained in the idle state for a set
period of time and then turn off power.
[0121] FIG. 8 is a flowchart illustrating a control flow
for setting groups by an air conditioner according to an
embodiment of the present disclosure.
[0122] As illustrated in FIG. 8, an address allocating
and group setting procedure will be described with the
first to third outdoor units 11 to 13 and some of the plurality
of indoor units, that is, first, fourth, and seventh indoor
units 21, 24, and 27.
[0123] When power is input into the first outdoor unit
11 in S510, the plurality of outdoor units 10 starts to per-
form communication using an initially set basic channel
ch00 and checks a connection state in S520.
[0124] In response to an input of an address setting
key, the first outdoor unit transmits an address setting
signal for address and group setting in S540. The address
setting signal is transmitted to every indoor unit which
uses the basic channel.
[0125] The first outdoor unit starts to operate S550,
and transmits an operation command through the basic
channel in S560. Accordingly, the first, fourth, and sev-
enth indoor units start to operate in S571 to S573.
[0126] After a predetermined period of time elapses
upon operation, each indoor unit measures temperature
and determines whether there is a change in temperature
in S581 to S583. As there is a change in temperature in
the first indoor unit among the first, fourth, and seventh
indoor units, the first indoor unit generates a response
signal indicative of the change in temperature and trans-
mits the response signal to the first outdoor unit in S590.
Meanwhile, the fourth and seventh indoor units enter an
idle state since there is no change in temperature.
[0127] When a set period of time elapses, the first out-
door unit stops operating and transmits an operation stop
command. Accordingly, the first, fourth, and seventh in-

door units stop operating. At this point, the set period of
time is set to be longer than the predetermined period of
time for indoor units.
[0128] As the response signal is received from the first
indoor unit within the set period of time, the first outdoor
unit searches for a new available channel in S600, allo-
cates an address to the first indoor unit from which the
response signal is received in S610, and requests a chan-
nel change so as to change to a first channel ch01 which
is a new channel in S620. The first indoor unit stores the
allocated address, and changes an existing communica-
tion channel to the first channel in response to the request
for channel change in S630. The fourth and seventh in-
door units maintain the basic channel in S631 and S632.
[0129] After requesting the channel change, the first
outdoor unit changes the existing communication chan-
nel to the first channel ch01 which is a new channel in
S640.
[0130] The first outdoor unit and the first indoor unit
communicate with each other through the first channel
in S670.
[0131] The second and third indoor units operate in the
same manner as the first indoor unit does, and thus, the
second and third indoor units are set to belong to a first
group which uses the first channel.
[0132] As the address allocating procedure and the
group setting procedure are completed, the first outdoor
unit finishes operation and enters an idle state or turns
off power in S680.
[0133] After the setting procedure by the first outdoor
unit is completed, power is input into the second outdoor
unit 12 in S690. If the second outdoor unit was in the idle
state, the second outdoor unit is released from the idle
state and then starts to operate.
[0134] The second outdoor unit 12 starts to perform
communication using the initially set basic channel ch00
in S700.
[0135] In response to an input of an address setting
key, the second outdoor unit generates an address set-
ting signal for address and group setting and transmits
the address setting signal in S720 and S730. The address
setting signal is transmitted to every indoor unit which
uses the basic channel. The address setting signal is
received by the fourth and seventh indoor units.
[0136] The second outdoor unit starts to operate in
730, and transmits an operation command through the
basic channel in S740. Accordingly, the fourth and sev-
enth indoor units start to operate in S751 and S752.
[0137] After a predetermined period of time since op-
eration, the fourth and seventh indoor units measure tem-
perature in S761 and S762. If there is a change in tem-
perature, the fourth indoor unit generates a response sig-
nal about the change in temperature and transmits the
response signal to the second outdoor unit in S770.
Meanwhile, the seventh indoor unit enters an idle state
because there is no change in temperature.
[0138] When a set period of time elapses, the second
outdoor unit stops operating and transmits an operation
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stop command. Accordingly, the fourth and seventh in-
door units stop operating.
[0139] As the response signal is received from the
fourth indoor unit within the set period of time, the second
outdoor unit searches for a new available channel in S780
and allocates an address to the fourth indoor unit which
transmitted the response signal in S790. Then, the sec-
ond outdoor unit requests a channel change from the
fourth indoor unit so as to change the existing channel
into a second channel ch02 which is a found new channel
in S800.
[0140] The second indoor unit stores the allocated ad-
dress, and changes the existing channel into the second
channel in response to the request for channel change
in S810. The seventh indoor unit maintains the basic
channel in S820.
[0141] After requesting the channel change, the sec-
ond outdoor unit changes the existing channel into the
second channel ch02 which is the found new channel in
S830.
[0142] The second outdoor unit and the fourth indoor
unit communicate with each other through the second
channel ch02 in S850. The fifth and sixth indoor units are
set to belong to a second group which uses the second
channel ch02 and to which the fourth indoor unit is be-
longing.
[0143] As the address allocating procedure and group
setting procedure are completed, the second outdoor unit
finishes operation and enters an idle state or turns off
power in S860.
[0144] Then, power is supplied to the third outdoor unit
in S870, and the third outdoor unit performs communi-
cation using the basic channel in S880 and thus an ad-
dress allocating and group setting procedure is per-
formed with respect to the seventh indoor unit.
[0145] Thus, the present invention allows outdoor units
and indoor units of an air conditioner to communicate,
wherein the communication is performed on a unit basis
of group which is automatically set according to a con-
nection state of a refrigerant pipe. Groups are not man-
ually set according to a connection state of a refrigerant
pipe: instead, groups may be easily set by searching for
an indoor unit connected to the same refrigerant pipe
based on a change in temperature. In addition, a different
channel is set for each group, thereby preventing inter-
ference with groups.
[0146] Although all elements constituting the embodi-
ments of the present invention are described to be inte-
grated into a single one or to be operated as a single
one, the present invention is not necessarily limited to
such embodiments. According to embodiments, all of the
elements may be selectively integrated into one or more
and be operated as one or more within the object and
the scope of the present invention

Claims

1. An air conditioner comprising:

a plurality of outdoor units (10); and
a plurality of indoor units (20) connected to one
of the plurality of outdoor units (10) via a refrig-
erant pipe (P1, P2, P3),
wherein the plurality of outdoor units (10) are
configured to transmit an address setting signal
to the plurality of indoor units (20) in a wireless
communication method using an initially set ba-
sic channel, to determine that an indoor unit (20)
from which a response signal is received among
the plurality of indoor units is an indoor unit con-
nected via the refrigerant pipe, to set a group
with respect to the indoor unit, to search for a
new available channel, and to communicate with
the indoor unit belonging to the group through
the new channel.

2. The air conditioner of claim 1, wherein the plurality
of indoor units (20) is configured to start to operate
in response the address setting signal, to generate
the response signal according to whether there is a
change in temperature, and to transmit the response
signal.

3. The air conditioner of claim 2, wherein the plurality
of outdoor units (10) is configured to allocate an ad-
dress to the indoor unit (20), from which the response
signal is received, to transmit channel information
about the new channel to the indoor unit (20), and
to request a channel change.

4. The air conditioner of claim 3, wherein the indoor
unit (20) is configured to change a communication
channel from the basic channel to the new channel
based on the channel information.

5. The air conditioner of any one of claims 1 to 4, where-
in the plurality of outdoor units (10) each uses a dif-
ferent channel to communicate with the indoor unit
(20) belonging to the group.

6. The air conditioner of claim 3, wherein an indoor unit
(20) having no change in temperature among the
plurality of indoor units is configured to maintain the
basic channel.

7. The air conditioner of any one of claims 2 to 6, where-
in a first outdoor unit among the plurality of outdoor
units sets a first group, which uses a first channel,
with respect to a first indoor unit from which the re-
sponse signal is received among the plurality of in-
door units (20).

8. A control method of an air conditioner, comprising:
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transmitting (S320), by a first outdoor unit
among a plurality of outdoor units, an address
setting signal to a plurality of indoor units in a
wireless communication method using an initial-
ly set basic channel;
generating a response signal in response to the
address setting signal and transmitting the re-
sponse signal to the first outdoor unit by a first
indoor unit among the plurality of indoor units;
in response to the response signal, determining
(S340), by the first outdoor unit, that the first in-
door unit is an indoor unit connected via a re-
frigerant pipe, and setting a first group;
searching (S350), by the first outdoor unit, for a
new available channel; and
communicating (S370), by the first outdoor unit,
with the first indoor unit using the new channel.

9. The control method of claim 8, further comprising:

starting (S430), by the plurality of indoor unit, to
operate in response to the address setting sig-
nal; and
generating (S460) the response signal accord-
ing to whether there is a change in temperature
after a specific period of time, and transmitting
the response signal.

10. The control method of claim 8, or 9, wherein, when
setting the first group, the first outdoor unit performs
operations comprising:

allocating an address to the first indoor unit and
transmitting channel information about the new
channel; and
requesting the first indoor unit to change to the
new channel.

11. The control method of claim 10, further comprising:

changing (S470), by the first indoor unit, a com-
munication channel from the basic channel to
the new channel based on the channel informa-
tion.

12. The control method of claim 9, further comprising:

maintaining (S490) the basic channel by an in-
door unit having no change in temperature
among the plurality of indoor units.

13. The control method of claim 8, further comprising:

starting (S690), by a second outdoor unit among
the plurality of outdoor units, to operate;
transmitting (S720), by the second outdoor unit,
an address setting signal to a plurality of indoor
units in a wireless communication method using

an initially set basic channel; and
setting a group with respect to an indoor unit
from which a response signal is received among
the plurality of indoor units.

14. The control method of claim 13, wherein the first
group and the second group perform communication
using different channels.
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