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(57) ABSTRACT

An air conditioner includes a housing having a suction port
and a discharge port, a main fan configured to draw air into
the housing through the suction port and discharge air from
the housing through the discharge port, an auxiliary fan
configured to draw, into the housing, air discharged by the
main fan and a controller configured to control a rotational
speed of the auxiliary fan to change a direction in which air
is discharged from the housing.
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AIR CONDITIONER AND METHOD OF
CONTROLLING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 15/145,218, filed on May 3, 2016,
which claims priority to and the benefit of Korean Patent
Application Nos. 10-2015-0138017 filed on Sep. 30, 2015,
10-2015-0147676 filed on Oct. 23, 2015, 10-2015-0147677
filed on Oct. 23, 2015, 10-2015-0147732 filed on Oct. 23,
2015, and 10-2016-0036177 filed on Mar. 25, 2016 in the
Korean Intellectual Property Office, the disclosures of which
are incorporated herein by reference.

BACKGROUND

1. Field

[0002] The following description relates to an air condi-
tioner and a method of controlling the same for controlling
a discharged airflow for each operation mode.

2. Description of the Related Art

[0003] Generally, an air conditioner is an apparatus that
uses transfer of heat generated in a process of evaporating
and condensing refrigerant to cool, heat, or purify drawn air
and discharge the air in order to condition air of an indoor
space.

[0004] The air conditioner performs a cooling operation of
discharging indoor heat to the outside in summer and
performs a heating operation of a heat pump that circulates
refrigerant in the opposite way from that of a cooling cycle
to supply heat indoors in winter.

[0005] When performing the cooling operation or the
heating operation, the air conditioner rotates a fan provided
near an indoor heat exchanger to draw indoor air, heat-
exchanges the drawn air in the indoor heat exchanger, and
discharges the heat-exchanged air to the indoor space while
operating a blade provided at a discharge portion to adjust a
direction of the discharged airflow in order to condition the
air of the indoor space.

SUMMARY

[0006] Additional aspects and/or advantages will be set
forth in part in the description which follows and, in part,
will be apparent from the description, or may be learned by
practice of the disclosure.

[0007] It is an aspect of the present disclosure to provide
an air conditioner and a method of controlling the same in
which a revolution per minute (RPM) of each of a plurality
of fans is controlled based on airflow speed information and
airflow direction information.

[0008] It is an aspect of the present disclosure to provide
an air conditioner and a method of controlling the same in
which an RPM of each of a plurality of fans is controlled
based on a normal mode, a high speed mode, or a defrosting
mode.

[0009] It is an aspect of the present disclosure to provide
an air conditioner and a method of controlling the same for
controlling an RPM of a fan based on whether dust is
detected or a person is detected at a suctioning side.
[0010] It is an aspect of the present disclosure to provide
an air conditioner and a method of controlling the same in
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which opening and closing of a flow passage is controlled
for repeating heat exchange or discharge of air being dis-
charged.

[0011] Itis an aspect of the present disclosure to control an
airflow discharged from an indoor unit of an air conditioner
to an air-conditioned space in various forms.

[0012] Itis anaspect of the present disclosure to control an
airflow discharged from an indoor unit to circulate such that
an effect of rotating the indoor unit may be achieved even
without rotating the indoor unit.

[0013] It is an aspect of the present disclosure to provide
an air conditioner capable of firmly fixing a display unit to
a housing.

[0014] It is an aspect of the present disclosure to provide
an air conditioner capable of firmly fixing a display unit to
a housing using the fewest possible number of separate
fixing members.

[0015] It is an aspect of the present disclosure to provide
an air conditioner capable of facilitating maintenance and
repair of a display unit by allowing the display unit to be
easily detached from a housing.

[0016] It is an aspect of the present disclosure to provide
an air conditioner capable of controlling an airflow direction
without a blade.

[0017] It is an aspect of the present disclosure to provide
a method of controlling an air conditioner capable of visu-
ally expressing an airflow direction of an air conditioner
without a blade.

[0018] It is an aspect of the present disclosure to provide
an air conditioner and a method of controlling the same in
which a visually expressed airflow direction may be checked
in accordance with a user’s manipulation.

[0019] It is an aspect of the present disclosure to provide
an air conditioner and a method of controlling the same
capable of visually expressing not only the direction of an
airflow but also the strength of the airflow and an operation
state, etc.

[0020] According to an aspect, an air conditioner includes
an outdoor unit and an indoor unit, wherein the indoor unit
includes a housing having a suction portion and a discharge
portion, a heat exchanger disposed in the housing and
configured to exchange heat with surrounding air, a main fan
to draw air of an indoor space through the suction portion
and to discharge the air heat-exchanged in the heat
exchanger through the discharge portion, an auxiliary fan to
draw some of the air discharged through the discharge
portion, a flow passage portion to guide flow of the air drawn
by the auxiliary fan, and a control unit to control revolution
per minute (RPM) of the auxiliary fan based on RPM of the
main fan so that the direction of the airflow discharged
through the discharge portion is adjusted.

[0021] According to the aspect, the air conditioner may
further include a case to accommodate the auxiliary fan, and
the flow passage portion may include an inlet portion
through which air is introduced by the auxiliary fan, an
outlet portion through which the introduced air is discharged
to the outside, and a flow passage connected to the case and
configured to guide the air introduced through the inlet
portion to the outlet portion.

[0022] According to the aspect, the air conditioner may
further include an input unit to receive at least one piece of
information on airflow speed and information on airflow
direction, and the control unit may include controlling the
RPM of the main fan based on the information on airflow
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speed and controlling the RPM of the auxiliary fan based on
the RPM of the main fan and the information on airflow
direction.

[0023] According to the aspect, when a high speed mode
is received, the control unit of the air conditioner may
include controlling the RPM of the main fan to be a preset
RPM and controlling the RPM of the auxiliary fan to be
cyclically changed.

[0024] According to the aspect, the air conditioner may
further include an indoor temperature detection unit to detect
the temperature of an indoor space, and the control unit may
include controlling the RPM of the auxiliary fan to be a
preset RPM when the temperature of the indoor space is a
target temperature.

[0025] According to the aspect, the air conditioner may
further include a detection unit to detect a human boy, and
when the high speed mode is received, the control unit may
include controlling the RPM of the main fan to be a preset
RPM, checking the position of the human body based on the
detected information on the human body, and controlling the
RPM of the auxiliary fan based on the checked position and
the RPM of the main fan.

[0026] According to the aspect, when the operation mode
is the heating operation, the control unit of the air condi-
tioner may include determining a start point of a defrosting
operation, controlling the main fan to be stopped when the
start point of the defrosting operation is reached, and con-
trolling the RPM of the auxiliary fan to be a preset RPM.

[0027] According to the aspect, when the operation mode
is the heating operation, the control unit of the air condi-
tioner may include determining the start point of the defrost-
ing operation, controlling the main fan to be stopped when
the start point of the defrosting operation is reached, and
controlling the RPM of the auxiliary fan based on the RPM
of the main fan during the heating operation.

[0028] According to the aspect, the air conditioner may
further include a filter portion disposed at the suction portion
and a dust detection unit to detect an amount of dust in the
filter portion, and the control unit may include controlling
the RPM of the auxiliary fan to be compensated based on the
amount of dust in the filter portion.

[0029] According to the aspect, the air conditioner may
further include a first motor to apply a driving force to the
main fan and a current detection unit to detect a current of
the first motor, and the control unit may include controlling
the RPM of the auxiliary fan to be compensated based on the
detected current.

[0030] According to the aspect, the air conditioner may
further include the first motor to apply a driving force to the
main fan, and the control unit may include controlling the
RPM of the auxiliary fan to be compensated based on a first
duty ratio for rotating the first motor by the maximum RPM
and a second duty ratio for rotating the first motor by the
maximum RPM during the operation.

[0031] According to the aspect, the air conditioner may
further include the case to accommodate the auxiliary fan,
and the flow passage portion may include the inlet portion
through which air is introduced by the auxiliary fan, a first
outlet portion disposed at a side of the discharge portion and
configured to discharge the introduced air to the outside, a
second outlet portion disposed at a side of the heat
exchanger and configured to discharge the introduced air to
the heat exchanger, a flow passage connected to the case and
configured to guide the air introduced through the inlet
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portion to the first outlet portion or the second outlet portion,
a first opening-and-closing member disposed in the flow
passage to open and close the first outlet portion, and a
second opening-and-closing member disposed in the flow
passage to open and close the second outlet portion.
[0032] According to the aspect, the control unit of the air
conditioner may include controlling the first opening-and-
closing member to be open and the second opening-and-
closing member to be closed when the working mode is the
normal mode and controlling the first opening-and-closing
member to be closed and the second opening-and-closing
member to be open when the working mode is the high
speed mode.

[0033] According to the aspect, the control unit of the air
conditioner may include controlling the RPM of the auxil-
iary fan to be compensated when the working mode is the
high speed mode.

[0034] According to an aspect of the present disclosure, an
air conditioner includes an outdoor unit and an indoor unit,
wherein the indoor unit includes a housing having a suction
portion and a discharge portion, a heat exchanger disposed
in the housing and configured to exchange heat with sur-
rounding air, a main fan to draw air of an indoor space
through the suction portion and to discharge the heat-
exchanged air in the heat exchanger through the discharge
portion, an auxiliary fan to draw some of the air discharged
through the discharge portion, a flow passage portion having
an inlet portion disposed adjacent to the discharge portion,
a first outlet portion disposed adjacent to the heat exchanger,
and a second outlet portion disposed adjacent to the dis-
charge portion, and configured to guide the air introduced
through the inlet portion to the first outlet portion or the
second outlet portion, and a control unit to control RPM of
the auxiliary fan based on RPM of the main fan so that the
direction of the airflow discharged through the discharge
portion is adjusted and to control the first outlet portion and
the second outlet portion to be open and closed based on the
working mode.

[0035] According to the aspect, the flow passage portion
of the air conditioner may include a flow passage to connect
the inlet portion, the first outlet portion, and the second
outlet portion, a first opening-and-closing member disposed
in the flow passage to open and close the first outlet portion,
and a second opening-and-closing member disposed in the
flow passage to open and close the second outlet portion.
[0036] According to the aspect, the control unit of the air
conditioner may include controlling the first opening-and-
closing member to be open and the second opening-and-
closing member to be closed when the working mode is the
normal mode and controlling the first opening-and-closing
member to be closed and the second opening-and-closing
member to be open when the working mode is the high
speed mode.

[0037] According to an aspect, an air conditioner includes
an outdoor unit and an indoor unit, wherein the indoor unit
includes a housing having a suction portion and a discharge
portion, a heat exchanger disposed in the housing and
configured to exchange heat with surrounding air, a main fan
to draw air of an indoor space through the suction portion
and to discharge the air heat-exchanged in the heat
exchanger through the discharge portion, an auxiliary fan to
draw some of the air discharged through the discharge
portion, a flow passage portion to guide a flow of the air
drawn by the auxiliary fan, an indoor temperature detection
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unit to detect the temperature of an indoor space, and a
control unit to control RPM of the main fan to be a preset
RPM and control RPM of the auxiliary fan to be cyclically
changed when the working mode is the high speed mode and
to control the RPM of the auxiliary fan to be maintained at
a preset RPM when the temperature of the indoor space is a
target temperature.

[0038] According to the aspect, when controlling the RPM
of the auxiliary fan to be cyclically changed, the control unit
of the air conditioner may include controlling the auxiliary
fan to be cyclically turned on and off.

[0039] According to an aspect, a method of controlling an
air conditioner having an outdoor unit and an indoor unit
includes operating a compressor disposed in the outdoor unit
when an operation command is input, rotating a main fan
disposed in the indoor unit, and operating an auxiliary fan
disposed in the indoor unit based on the RPM of the main
fan, wherein the operating of the auxiliary fan may include
suctioning in some of the discharged air so that the direction
of air discharged through a discharge portion of the indoor
unit is adjusted.

[0040] According to the aspect, the method of controlling
the air conditioner may further include controlling the RPM
of the main fan based on information on airflow speed when
at least one piece of the information on airflow speed and
information on airflow direction is input and controlling the
RPM of the auxiliary fan based on the RPM of the main fan
and the information on airflow direction.

[0041] According to the aspect, the method of controlling
the air conditioner may further include controlling the RPM
of the main fan to be a preset RPM and controlling the RPM
of the auxiliary fan to be cyclically changed when the
working mode is the high speed mode and controlling the
RPM of the auxiliary fan to be a preset RPM when the
temperature of an indoor space is a target temperature.

[0042] According to the aspect, the method of controlling
the air conditioner may further include controlling the RPM
of the main fan to be a preset RPM when the working mode
is the high speed mode, detecting a human body in the
indoor space, and controlling the RPM of the auxiliary fan
based on the detected position of the human body and the
RPM of the main fan.

[0043] According to the aspect, the method of controlling
the air conditioner may further include determining a start
point of a defrosting operation when an operation mode is a
heating operation, controlling the main fan to be stopped
when the current time point is the start point of the defrost-
ing operation, and controlling the RPM of the auxiliary fan
to be a preset RPM. The determining of the start point of the
defrosting operation may include determining the start point
of the defrosting operation based on the temperature of an
outdoor heat exchanger disposed in the outdoor unit and the
outdoor temperature.

[0044] According to the aspect, the method of controlling
the air conditioner may further include determining an end
point of the defrosting operation during a defrosting opera-
tion and controlling the main fan and the auxiliary fan to be
stopped when the current time point is the end point of the
defrosting operation. The determining of the end point of the
defrosting operation may include determining the end point
of the defrosting operation based on the temperature of the
outdoor heat exchanger disposed in the outdoor unit and the
outdoor temperature. The determining of the end point of the
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defrosting operation may include determining the end point
of the defrosting operation based on the time duration of the
defrosting operation.

[0045] According to the aspect, the method of controlling
the air conditioner may further include detecting an amount
of dust in a filter portion disposed at a suction portion of the
indoor unit and controlling the RPM of the auxiliary fan to
be compensated based on the amount of dust in the filter
portion.

[0046] According to the aspect, the method of controlling
the air conditioner may further include checking the output
of a first motor that applies a driving force to the main fan
and controlling the RPM of the auxiliary fan to be compen-
sated based on the checked output of the first motor.
[0047] According to the aspect, the method of controlling
the air conditioner may further include checking the current
of the first motor that applies a driving force to the main fan
and controlling the RPM of the auxiliary fan to be compen-
sated based on the checked current of the first motor.
[0048] According to the aspect, the method of controlling
the air conditioner may include guiding the air drawn by the
auxiliary fan toward the discharge portion of the indoor unit
when the working mode is the normal mode and guiding the
air drawn by the auxiliary fan toward the heat exchanger of
the indoor unit when the working mode is the high speed
mode.

[0049] According to the aspect, the method of controlling
the air conditioner may include controlling the RPM of the
auxiliary fan to be compensated based on the number of
rotation of the main fan when the working mode is the high
speed mode.

[0050] According to an aspect, an air conditioner includes
a housing having a suction portion and a plurality of
discharge portions, an airflow generation unit to generate a
discharged airflow by discharging air drawn through the
suction portion through the plurality of discharge portions, a
plurality of airflow switching units disposed to change a
state of the discharged airflow, and a control unit to control
the state of a discharged airflow generated from at least one
of the plurality of discharge portions to be differentiated
from the states of the discharged airflows generated from
remaining discharge portions while controlling the plurality
of airflow switching units such that a position of the dis-
charge portion from which the differentiated discharged
airflow is generated cycles among the plurality of discharge
portions.

[0051] According to the aspect, in the air conditioner, the
plurality of airflow switching units may be formed with a
plurality of fans that draw some of the air of the discharged
airflows to change the direction of the discharged airflows.
[0052] According to the aspect, in the air conditioner, the
controlling of the plurality of airflow switching units may be
controlling the on/off state of at least one of the plurality of
fans to be differentiated from that of each of the remaining
fans.

[0053] According to the aspect, in the air conditioner, the
controlling of the plurality of airflow switching units may
control the RPM of at least one of the plurality of fans to be
differentiated from that of each of the remaining fans.
[0054] According to the aspect, in the air conditioner, the
controlling of the plurality of airflow switching units is
controlling the on/off state and the RPM of at least one of the
plurality of fans to be differentiated from those of the
remaining fans.



US 2018/0347839 Al

[0055] According to the aspect, in the air conditioner, the
plurality of airflow switching units may be a plurality of
blades each installed at the plurality of discharge portions to
have angles thereof adjusted within a predetermined range
between an open state and a closed state to switch the
direction of a discharged airflow in accordance with the
adjusted angles.

[0056] According to the aspect, in the air conditioner, the
controlling of the plurality of airflow switching units may be
controlling the open/closed state of at least one of the
plurality of blades to be differentiated from that of each of
the remaining blades.

[0057] According to the aspect, in the air conditioner, the
controlling of the plurality of airflow switching units may be
controlling the fixed/swing state of at least one of the
plurality of blades to be differentiated from that of each of
the remaining blades.

[0058] According to the aspect, in the air conditioner, the
controlling of the plurality of airflow switching units may be
controlling the open/closed state and the fixed/swing state of
at least one of the plurality of blades to be differentiated
from those of each of the remaining blades.

[0059] According to the aspect, the air conditioner may
further include a heat exchanger disposed in the housing to
exchange heat with the air drawn through the suction
portion, and the airflow generation unit may be disposed to
discharge the air heat-exchanged by the heat exchanger
through the plurality of discharge portions.

[0060] According to an aspect, a method of controlling an
air conditioner includes generating a discharged airflow by
discharging air drawn through a suction portion through a
plurality of discharge portions using an airflow generation
unit, changing the state of the discharged airflow using a
plurality of airflow switching units, and controlling the state
of a discharged airflow generated from at least one of the
plurality of discharge portions to be differentiated from that
of the discharged airflows generated from each of the
remaining discharge portions while the plurality of airflow
switching units are controlled such that a position of the
discharge portion from which the differentiated discharged
airflow is generated cycles among the plurality of discharge
portions.

[0061] According to the aspect, in the method of control-
ling the air conditioner, the plurality of airflow switching
units may be formed with a plurality of fans that change the
direction of a discharged airflow by suctioning in some of
the air of the discharged airflow.

[0062] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling the on/off state of
at least one of the plurality of fans to be differentiated from
that of each of the remaining fans.

[0063] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling RPM of at least
one of the plurality of fans to be differentiated from that of
each of the remaining fans.

[0064] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling the on/off state
and RPM of at least one of the plurality of fans to be
differentiated from those of each of the remaining fans.
[0065] According to the aspect, in the method of control-
ling the air conditioner, the plurality of airflow switching
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units may be a plurality of blades respectively installed at the
plurality of discharge portions to have angles thereof
adjusted within a predetermined range between an open state
and a closed state to switch the direction of a discharged
airflow in accordance with the adjusted angles.

[0066] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling the open/closed
state of at least one of the plurality of blades to be differ-
entiated from that of each of the remaining blades.

[0067] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling the fixed/swing
state of at least one of the plurality of blades to be differ-
entiated from that of each of the remaining blades.

[0068] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling the open/closed
state and the fixed/swing state of at least one of the plurality
of blades to be differentiated from those of each of the
remaining blades.

[0069] According to the aspect, the method of controlling
the air conditioner may further include exchanging heat with
the air drawn through the suction portion by a heat
exchanger, and the airflow generation unit may be disposed
to discharge the air heat-exchanged by the heat exchanger
through the plurality of discharge portions.

[0070] According to an aspect, an air conditioner includes
a housing having a suction portion and a plurality of
discharge portions, a first fan to generate a discharged
airflow by discharging air drawn through the suction portion
through the plurality of discharge portions, a plurality of
second fans disposed to change the direction of the dis-
charged airflow discharged through the plurality of dis-
charge portions by suctioning in some of the air discharged
through the plurality of discharge portions, and a control unit
to control the direction of the discharged airflow generated
from at least one of the plurality of discharge portions to be
differentiated from directions of discharged airflows gener-
ated from the remaining discharge portions while controlling
the plurality of second fans such that the position of the
discharge portion from which the differentiated discharged
airflow is generated cycles among the plurality of discharge
portions.

[0071] According to an aspect, an air conditioner includes
a housing having a suction portion and a plurality of
discharge portions, a first fan to generate a discharged
airflow by discharging air drawn through the suction portion
through the plurality of discharge portions, a plurality of
blades disposed to change the direction of the discharged
airflow discharged through the plurality of discharge por-
tions by suctioning in some of the air discharged through the
plurality of discharge portions, and a control unit to control
the direction of a discharged airflow generated from at least
one of the plurality of discharge portions to be differentiated
from the directions of discharged airflows generated from
the remaining discharge portions while controlling the plu-
rality of blades such that the position of the discharge
portion from which the differentiated discharged airflow is
generated cycles among the plurality of discharge portions.
[0072] According to an aspect, a method of controlling an
air conditioner includes generating a discharged airflow by
discharging air drawn through a suction portion through a
plurality of discharge portions using an airflow generation
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unit, changing the state of the discharged airflow using a
plurality of airflow switching units, controlling the airflow
generation unit and each of the plurality of airflow switching
units to be in one preset state when in a first mode, and, when
in a second mode, controlling the state of a discharged
airflow generated from at least one of the plurality of
discharge portions to be differentiated from that of the
discharged airflows generated from the remaining discharge
portions while the plurality of airflow switching units are
controlled such that the position of a discharge portion from
which a differentiated discharged airflow is generated cycles
among the plurality of discharge portions.

[0073] According to the aspect, in the method of control-
ling the air conditioner, the plurality of airflow switching
units may be formed with a plurality of fans that change the
direction of a discharged airflow by suctioning in some of
the air of the discharged airflow.

[0074] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling the on/off state of
at least one of the plurality of fans to be differentiated from
that of each of the remaining fans.

[0075] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling RPM of at least
one of the plurality of fans to be differentiated from that of
each of the remaining fans.

[0076] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling the on/off state
and RPM of at least one of the plurality of fans to be
differentiated from those of each of the remaining fans.
[0077] According to the aspect, in the method of control-
ling the air conditioner, the plurality of airflow switching
units may be a plurality of blades each installed at the
plurality of discharge portions to have angles thereof
adjusted within a predetermined range between an open state
and a closed state to switch the direction of a discharged
airflow in accordance with the adjusted angles.

[0078] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling an open/closed
state of at least one of the plurality of blades to be differ-
entiated from that of each of the remaining blades.

[0079] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling a fixed/swing
state of at least one of the plurality of blades to be differ-
entiated from that of each of the remaining blades.

[0080] According to the aspect, in the method of control-
ling the air conditioner, the controlling of the plurality of
airflow switching units may be controlling the open/closed
state and the fixed/swing state of at least one of the plurality
of blades to be differentiated from those of each of the
remaining blades.

[0081] According to the aspect, the method of controlling
the air conditioner may further include exchanging heat with
the air drawn through the suction portion by a heat
exchanger, and the airflow generation unit may be disposed
to discharge the air heat-exchanged by the heat exchanger
through the plurality of discharge portions.

[0082] According to an aspect, an air conditioner includes
a housing having a suction portion and a plurality of
discharge portions, an airflow generation unit to generate a
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discharged airflow by discharging air drawn through the
suction portion through the plurality of discharge portions, a
plurality of airflow switching units disposed to change the
direction of the discharged airflow, and a control unit to
control the airflow generation unit and the plurality of
airflow switching units, wherein the control unit controls the
airflow generation unit and each of the plurality of airflow
switching units to be in one preset state when in a first mode
and controls the state of a discharged airflow generated from
at least one of the plurality of discharge portions to be
differentiated from the states of the discharged airflows
generated from the remaining discharge portions while
controlling the plurality of airflow switching units such that
the position of the discharge portion from which the differ-
entiated discharged airflow is generated cycles among the
plurality of discharge portions when in a second state.
[0083] According to an aspect, an air conditioner includes
a housing supported from a ceiling, a discharge cover
disposed at a lower portion of the housing and configured to
form a suction port and a circular discharge port disposed
adjacent to the suction port, a heat exchanger disposed in the
housing, a main fan disposed to draw air through the suction
port, pass the air through the heat exchanger to heat-
exchange the air, and discharge the heat-exchanged air
through the discharge port, and a display unit disposed on
the discharge port and configured to have one portion thereof
disposed at an upper portion of the discharge cover to be
supported by the discharge cover.

[0084] According to the aspect, the housing of the air
conditioner may further include a bridge disposed adjacent
to the discharge port and configured to extend along the
circumferential direction of the discharge port, and the
display unit may be disposed at a lower portion of the bridge.
[0085] According to the aspect, the display unit of the air
conditioner may include a display disposed at the lower
portion of the bridge and configured to display information
and a display cover disposed at a lower portion of the display
to encompass the lower portion of the display and config-
ured to have one portion disposed at the upper portion of the
discharge cover to be supported by the discharge cover.
[0086] According to the aspect, the one portion of the
display cover of the air conditioner may be formed in a
shape corresponding to that of an outer circumferential
surface of the discharge cover.

[0087] According to the aspect, a portion of the discharge
cover that supports the display cover of the air conditioner
may be formed to be bent toward a radial outer portion of the
discharge port.

[0088] According to the aspect, a portion of the display
cover of the air conditioner on which the display is seated
may include a fixing groove in which the display is seated
and fixed.

[0089] According to the aspect, from one portion of the
display unit of the air conditioner, the other portion on
opposite side may be fixed to the housing by a fixing
member.

[0090] According to the aspect, the other portion of the
display unit of the air conditioner may be fixed to the
housing by screw coupling.

[0091] According to the aspect, the other portion of the
display unit of the air conditioner may be fixed to the
housing by snap fitting.

[0092] According to the aspect, the discharge cover of the
air conditioner may be fixed to the housing.
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[0093] According to the aspect, the air conditioner may
further include an airflow control unit to draw air around the
discharge port of the air conditioner to control an airflow of
air discharged through the discharge port, the airflow control
unit may include an inlet to draw the air around the discharge
port and an outlet to discharge the air drawn through the
inlet, and the other portion of the display unit may be
inserted into one portion of the inlet and fixed by snap fitting.
[0094] According to the aspect, the housing of the air
conditioner may include an upper housing, a middle housing
disposed at a lower portion of the upper housing, and a lower
housing disposed at a lower portion of the middle housing,
and the other portion of the display unit may be coupled to
the lower housing and the middle housing by screw cou-
pling.

[0095] According to the aspect, the display unit of the air
conditioner may include a curved guide surface portion to
guide the air discharged through the discharge port to be
spread along the circumferential direction of the discharge
port.

[0096] According to the aspect, the display unit of the air
conditioner may further include a communication unit
capable of transmitting and receiving information to and
from an external device.

[0097] According to the aspect, the display unit of the air
conditioner may further include an input unit through which
a user may input a command.

[0098] According to an aspect, an air conditioner may
include an upper housing supported from a ceiling, a lower
housing disposed at a lower portion of the upper housing, a
discharge cover disposed at a lower portion of the lower
housing to form a suction port and a circular discharge port
disposed adjacent to the suction port together with the lower
housing, a heat exchanger disposed in the upper housing, a
main fan disposed to draw air through the suction port, pass
the air through the heat exchanger to heat-exchange the air,
and discharge the heat-exchanged air through the discharge
port, and a display disposed on the discharge port and
configured to display information, wherein a display cover
extending in the radial direction of the discharge port to
surround a portion of a lower portion of the display may be
integrally formed with the discharge cover.

[0099] According to the aspect, the radial outer portion of
the discharge port of the display cover of the air conditioner
may be fixed to the lower housing by screw coupling.
[0100] According to the aspect, the radial outer portion of
the discharge port of the display cover of the air conditioner
may be fixed to the lower housing by snap fitting.

[0101] According to an aspect, an air conditioner includes
a housing supported from a ceiling, a discharge cover
disposed at a lower portion of the housing and configured to
form a suction port and a circular discharge port disposed
adjacent to the suction port together with the housing, a heat
exchanger disposed in the housing, a main fan disposed to
draw air through the suction port, pass the air through the
heat exchanger to heat-exchange the air, and discharge the
heat-exchanged air through the discharge port, and a display
unit disposed on the discharge port and configured to display
information, wherein one portion of the display unit may be
formed in a shape corresponding to that of the outer cir-
cumferential surface of the discharge cover to be supported
by the discharge cover, and the other portion of the display
unit may be fixed to the lower portion of the housing by
screw coupling.
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[0102] According to the aspect, a portion of the outer
circumferential surface of the discharge cover of the air
conditioner may be formed to be bent to support the display
unit.

[0103] According to an aspect, an air conditioner includes
a housing configured to form an exterior of an indoor unit
and have a suction port and a discharge port, a heat
exchanger disposed in the housing, a main fan disposed to
draw air through the suction port, heat-exchange the drawn
air in the heat exchanger, and discharge the heat-exchanged
air through the discharge port, an auxiliary fan to draw air
around the discharge port to control a direction of a dis-
charged airflow, and a control unit to display the direction of
the discharged airflow through a display portion.

[0104] According to the aspect, the control unit of the air
conditioner may further include controlling the driven speed
of the auxiliary fan to control the direction of the discharged
airflow and displaying the controlled direction of the dis-
charged airflow on the display portion.

[0105] According to the aspect, the display portion of the
air conditioner may display the direction of the discharged
airflow using a plurality of optical patterns, and the control
unit may selectively turn on the plurality of optical patterns
to display the state in which the direction of the discharged
airflow is controlled to be vertical, horizontal, or in the
middle.

[0106] According to the aspect, the optical patterns of the
air conditioner may Include a plurality of light-emitting
units formed in the shape of a circular band, and the plurality
of light-emitting units may include a first light-emitting unit
to display a state in which the direction of the discharged
airflow is controlled to be vertical, a second light-emitting
unit to display a state in which the direction of the dis-
charged airflow is controlled to be horizontal, and a third
light-emitting unit to display a state in which the direction of
the discharged airflow is controlled to be in the middle
which is the middle between the vertical airflow and the
horizontal airflow.

[0107] According to the aspect, the optical patterns of the
air conditioner may include a plurality of light-emitting units
formed in the shape of a rod-like band, and the plurality of
light-emitting units may include a first light-emitting unit to
display a state in which the direction of the discharged
airflow is controlled to be vertical, a second light-emitting
unit to display a state in which the direction of the dis-
charged airflow is controlled to be horizontal, and a third
light-emitting unit to display a state in which the direction of
the discharged airflow is controlled to be in the middle
which is the middle between the vertical airflow and the
horizontal airflow.

[0108] According to the aspect, the control unit of the air
conditioner may sequentially turn on the first light-emitting
unit to the third light-emitting unit to display a state in which
the direction of the discharged airflow is controlled to be
automatic.

[0109] According to the aspect, preferably, the air condi-
tioner includes a plurality of discharge ports, and the display
portion is disposed at at least one of the plurality of
discharge ports.

[0110] According to the aspect, the display portion of the
air conditioner may be disposed at one portion of the
discharge port and may display the direction of the dis-
charged airflow using the plurality of optical patterns.
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[0111] According to the aspect, the air conditioner may
further include an input device to input a user command for
setting an operation of the air conditioner, and the control
unit may control the driven speed of the auxiliary fan
according to the set operation in order to control the direc-
tion of the discharged airflow.

[0112] According to the aspect, the air conditioner may
further include the input device to input a user command for
setting an operation of the air conditioner, and the control
unit may change the direction of the discharged airflow
displayed on the display portion according to the set opera-
tion.

[0113] According to the aspect, the air conditioner may
further include the input device to input a user command for
setting an operation of the air conditioner, and the display
portion may display the direction of the discharged airflow
changed according to the set operation.

[0114] According to the aspect, the control unit of the air
conditioner may further include controlling a driven speed
of the main fan to control the strength of the discharged
airflow and displaying the controlled strength of the dis-
charged airflow on the display portion.

[0115] According to the aspect, the display portion of the
air conditioner may display the strength of the discharged
airflow using a plurality of light sources, and the control unit
may selectively turn on the plurality of light sources to
display a state in which the strength of the discharged
airflow is controlled to be strong, medium, or weak.
[0116] According to the aspect, the plurality of light
sources of the air conditioner may form arc-shaped optical
patterns.

[0117] According to the aspect, the plurality of light
sources of the air conditioner may form optical patterns in
the shape of a rod-like band.

[0118] According to the aspect, the air conditioner may
further include the input device to input a user command for
setting an operation of the air conditioner, and the control
unit may control the driven speed of the main fan according
to the set operation in order to control the strength of the
discharged airtlow.

[0119] According to the aspect, the air conditioner may
further include the input device to input a user command for
setting an operation of the air conditioner, and the control
unit may change the strength of the discharged airflow
displayed on the display portion according to the set opera-
tion.

[0120] According to the aspect, the air conditioner may
further include the input device to input a user command for
setting an operation of the air conditioner, and the display
portion may display the strength of the discharged airflow
changed according to the set operation.

[0121] According to an aspect, a method of controlling an
air conditioner that includes a housing having a suction port
and a discharge port, a heat exchanger disposed in the
housing, a main fan disposed to draw air through the suction
port, heat-exchange the drawn air in the heat exchanger, and
discharge the heat-exchanged air through the discharge port,
and an auxiliary fan to draw air around the discharge port to
control a direction of a discharged airflow, the method
including receiving an operation command for setting a
direction of a discharged airflow, controlling the driven
speed of the auxiliary fan according the input operation
command to control the direction of the discharged airflow,
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and displaying the controlled direction of the discharged
airflow through a display portion.

[0122] According to the aspect, the method may further
include receiving an operation command for changing the
direction of the discharged airflow and changing the direc-
tion of the discharged airflow displayed on the display
portion according to the input operation command.

[0123] According to the aspect, the displaying of the
direction of the discharged airflow of the method may be
selectively turning on a plurality of optical patterns disposed
on the discharge port to display a state in which the direction
of the discharged airflow is controlled to be vertical, hori-
zontal, or in the middle.

[0124] According to the aspect, the method may further
include receiving an operation command for setting the
strength of a discharged airflow, controlling a driven speed
of the main fan according the input operation command to
control the strength of the discharged airflow, and displaying
the controlled strength of the discharged airflow on the
display portion.

[0125] According to the aspect, the method may further
include receiving an operation command for changing the
strength of the discharged airflow and changing the strength
of the discharged airflow displayed on the display portion
according to the input operation command.

[0126] According to the aspect, the displaying of the
strength of the discharged airflow of the method may be
selectively turning on a plurality of light sources disposed on
the discharge port to display a state in which the strength of
the discharged airflow is controlled to be strong, medium, or
weak.

BRIEF DESCRIPTION OF THE DRAWINGS

[0127] These and/or other aspects of the present disclosure
will become apparent and more readily appreciated from the
following description of the embodiments, taken in conjunc-
tion with the accompanying drawings of which:

[0128] FIG. 1 is a block diagram of a refrigeration cycle
of an air conditioner that performs a cooling operation and
a heating operation;

[0129] FIG. 2 is an exemplary view of an indoor unit of an
air conditioner according to an embodiment;

[0130] FIG. 3 is a side cross-sectional view of the indoor
unit illustrated in FIG. 2;

[0131] FIG. 4 is a plan cross-sectional view taken along
line I-1 of FIG. 3;

[0132] FIG. 5 is a plan cross-sectional view taken along
line II-1I of FIG. 3;

[0133] FIG. 6 is an enlarged view of a dotted circular
portion of FIG. 3;

[0134] FIG. 7 is an exemplary view of airflow control
units according to an embodiment;

[0135] FIG. 8 is an exemplary view of airflow control
units according to an embodiment;

[0136] FIG. 9 is a control block diagram of an air condi-
tioner according to an embodiment;

[0137] FIG. 10 is an example of a method of controlling
an air conditioner according to an embodiment;

[0138] FIG. 11 is an exemplary view of setting RPM of the
second fan in accordance with airflow speed information and
airflow direction information of an air conditioner according
to an embodiment;
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[0139] FIGS. 12, 13, 14A, 14B, and 15 are exemplary
views of controlling an airflow in a high speed mode of an
air conditioner according to an embodiment;

[0140] FIG. 16 is an example of a method of controlling
an air conditioner according to an embodiment;

[0141] FIGS. 17A and 17B part (a) to part (c) are views
illustrating an embodiment of forming various airflow pat-
terns by variably controlling RPM of a plurality of second
fans disposed in an indoor unit of an air conditioner;
[0142] FIGS. 18A and 18B part (a) to part (c) are views
illustrating an embodiment of forming variable airflow pat-
terns by variably controlling turning on or off a plurality of
second fans disposed in an indoor unit of an air conditioner;
[0143] FIG. 19 is a control flow chart of the defrosting
operation of an air conditioner according to an embodiment;
[0144] FIG. 20 is an exemplary view of adjusting an
airflow during the defrosting operation of an air conditioner
according to an embodiment;

[0145] FIG. 21 is a control flow chart of an air conditioner
according to an embodiment;

[0146] FIG. 22 is a control flow chart of an air conditioner
according to an embodiment;

[0147] FIG. 23 is an exemplary view of airflow control
units disposed in an air conditioner according to an embodi-
ment;

[0148] FIG. 24 is a control block diagram of an air
conditioner according to an embodiment;

[0149] FIG. 25 is a control flow chart of an air conditioner
according an embodiment;

[0150] FIGS. 26 and 27 are exemplary views of airflows
in an indoor unit disposed in an air conditioner according to
an embodiment;

[0151] FIGS. 28 and 29 are exemplary views of an indoor
unit of an air conditioner according to an embodiment;
[0152] FIGS. 30 and 31 are exemplary views of an indoor
unit of an air conditioner according to an embodiment;
[0153] FIGS. 32 and 33 are exemplary views of an indoor
unit of an air conditioner according to an embodiment;
[0154] FIGS. 34 and 35 are exemplary views of an indoor
unit of an air conditioner according to an embodiment;
[0155] FIG. 36 part (a) to part (d), are views illustrating
states of blades of an air conditioner according to an
embodiment and forms of discharged airflows in accordance
with the states of the blades;

[0156] FIGS. 37A and 37B part (a) to part (d) are views
illustrating an embodiment of forming variable airflow pat-
terns by variably controlling swinging/fixing of a plurality of
blades disposed in an indoor unit of an air conditioner;
[0157] FIGS. 38A and 38B part (a) to part (d) are views
illustrating an embodiment of forming variable airflow pat-
terns by variably controlling opening/closing of a plurality
of blades disposed in an indoor unit of an air conditioner;
[0158] FIG. 39A part (a) to part (d) and 39B part (a) to part
(e) are views illustrating effects of an airflow circulation
mode of an air conditioner according to an embodiment;
[0159] FIG. 40 is a perspective view of an air conditioner
according to an embodiment;

[0160] FIG. 41 is a rear view of an air conditioner accord-
ing to an embodiment viewed from the bottom;

[0161] FIG. 42 is a rear view of a state in which a lower
housing of an indoor unit of an air conditioner according to
an embodiment is removed;

[0162] FIG. 43 is an exploded perspective view of an air
conditioner according to an embodiment;

Dec. 6, 2018

[0163] FIG. 44 is a side cross-sectional view taken along
line II-1I marked in FIG. 41;

[0164] FIG. 45 is an enlarged view of a 0’ portion marked
in FIG. 44,
[0165] FIG. 46 is an exploded perspective view of a

display unit of an air conditioner according to an embodi-
ment;

[0166] FIG. 47 is an enlarged view of a display unit of an
air conditioner according to an embodiment;

[0167] FIG. 48 is an example of a cross-sectional view
taken along line I-I marked in FIG. 41;

[0168] FIG. 49 is an exploded view of a portion of an air
conditioner according to an embodiment;

[0169] FIG. 50 is an example of a cross-sectional view
taken along line I-I marked in FIG. 41;

[0170] FIG. 51 is an example of a cross-sectional view
taken along line I-I marked in FIG. 41;

[0171] FIG. 52 is an example of a cross-sectional view
taken along line I-I marked in FIG. 41;

[0172] FIG. 53 is a view illustrating an embodiment of an
air conditioner illustrated in FIG. 40;

[0173] FIG. 54 is a control block diagram of an indoor unit
of an air conditioner according to an embodiment;

[0174] FIG. 55 is an operation flow chart illustrating a
control algorithm for visually expressing a direction of a
discharged airflow in an air conditioner according to an
embodiment;

[0175] FIGS. 56A, 56B and 56C illustrate an example of
a direction of a discharged airflow visually expressed by an
air conditioner according to an embodiment;

[0176] FIGS. 57A, 57B and 57C illustrate an example of
a direction of a discharged airflow visually expressed by an
air conditioner according to an embodiment;

[0177] FIG. 58 is a perspective view illustrating an indoor
unit of an air conditioner according to an embodiment;
[0178] FIG. 59 is an operation flow chart illustrating a
control algorithm for visually expressing a strength of a
discharged airflow in an air conditioner according to an
embodiment;

[0179] FIGS. 60A and 60B are operation flow charts
illustrating a first control algorithm for visually expressing a
direction and a strength of a discharged airflow in an air
conditioner according an embodiment;

[0180] FIGS. 61A and 61B are operation flow charts
illustrating a second control algorithm for visually express-
ing a direction and a strength of a discharged airflow in an
air conditioner according an embodiment;

[0181] FIGS. 62A and 62B are operation flow charts
illustrating a third control algorithm for visually expressing
a direction and a strength of a discharged airflow in an air
conditioner according another embodiment;

[0182] FIG. 63 is a perspective view illustrating an indoor
unit of an air conditioner according to an embodiment;
[0183] FIG. 64 is a perspective view illustrating an indoor
unit of an air conditioner according to an embodiment;
[0184] FIG. 65 is a perspective view illustrating an indoor
unit of an air conditioner according to an embodiment; and
[0185] FIG. 66 is a perspective view illustrating an indoor
unit of an air conditioner according to an embodiment.

DETAILED DESCRIPTION

[0186] Reference will now be made in detail to the
embodiments, examples of which are illustrated in the
accompanying drawings, wherein like reference numerals
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refer to like elements throughout. The embodiments are
described below to explain the present disclosure by refer-
ring to the figures.

[0187] Before undertaking the DETAILED DESCRIP-
TION below, it may be advantageous to set forth definitions
of certain words and phrases used throughout this patent
document: the terms “include” and “comprise,” as well as
derivatives thereof, mean inclusion without limitation; the
term “or,” is inclusive, meaning and/or; the phrases “asso-
ciated with” and “associated therewith,” as well as deriva-
tives thereof, may mean to include, be included within,
interconnect with, contain, be contained within, connect to
or with, couple to or with, be communicable with, cooperate
with, interleave, juxtapose, be proximate to, be bound to or
with, have, have a property of, or the like; and the term
“controller” means any device, system or part thereof that
controls at least one operation, such a device may be
implemented in hardware, firmware or software, or some
combination of at least two of the same. It should be noted
that the functionality associated with any particular control-
ler may be centralized or distributed, whether locally or
remotely. Definitions for certain words and phrases are
provided throughout this patent document, those of ordinary
skill in the art should understand that in many, if not most
instances, such definitions apply to prior, as well as future
uses of such defined words and phrases.

[0188] FIGS. 1 through 66, discussed below, and the
various embodiments used to describe the principles of the
present disclosure in this patent document are by way of
illustration only and should not be construed in any way to
limit the scope of the disclosure. Those skilled in the art will
understand that the principles of the present disclosure may
be implemented in any suitably arranged washing machine
technologies. Hereinafter, an embodiment of the present
disclosure will be described in detail with reference to the
accompanying drawings.

[0189] FIG. 1 is a block diagram of a refrigeration cycle
of an air conditioner that performs a cooling operation and
a heating operation.

[0190] As illustrated in FIG. 1, an air conditioner 1 is an
apparatus capable of both a cooling operation for cooling a
plurality of air-conditioned spaces and a heating operation
for heating the plurality of air-conditioned spaces. The air
conditioner 1 includes at least one outdoor unit 100 and a
plurality of indoor units 200a and 2005.

[0191] The outdoor unit 100 includes a compressor 110,
an outdoor heat exchanger 120, an expansion valve 130, an
outdoor fan 140, a first detection unit 150, a four-way valve
160, an accumulator 170, and an oil separator 180. The
plurality of indoor units 200a and 2005 each include an
indoor heat exchanger 210, a main fan 220, an auxiliary fan
230, and a second detection unit 240. Refrigerant tubes
connect the outdoor unit 100 to the indoor units 200a and
2005, and refrigerant circulates through the refrigerant
tubes.

[0192] The compressor 110 compresses refrigerant and
discharges the compressed refrigerant in a high-temperature,
high-pressure gaseous state. For example, during a cooling
operation, the compressor 110 discharges the refrigerant in
a high-temperature, high-pressure gaseous state to the out-
door heat exchanger 120.

[0193] The outdoor heat exchanger 120 performs a heat
exchange between the refrigerant and outdoor air. For
example, during a cooling operation, the outdoor heat
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exchanger 120 condenses refrigerant introduced from the
compressor 110 by emitting heat. Here, the phase of the
refrigerant a high-temperature, high-pressure gaseous state
is converted to become refrigerant in a high-temperature,
high-pressure liquid state.

[0194] The expansion valve 130 includes a first expansion
valve 131 and a second expansion valve 132.

[0195] The first expansion valve 131 and the second
expansion valve 132 distribute refrigerant supplied from the
outdoor heat exchanger 120 through a first distribution tube
to supply the distributed refrigerant to the first indoor unit
200a and the second indoor unit 2005, respectively. Here,
the first expansion valve 131 and the second expansion valve
132 may also serve as a flow control valve whose opening
may be controlled for controlling the flow of the refrigerant
supplied to the first indoor unit 200a and the second indoor
unit 2005. The first expansion valve 131 may connect the
outdoor heat exchanger 120 to the indoor heat exchanger
210 of the first indoor unit 2004 to control the flow of the
refrigerant supplied to the first indoor unit 200a, and the
second expansion valve 132 may connect the outdoor heat
exchanger 120 to the indoor heat exchanger 210 of the
second indoor unit 2005 to control the flow of the refrigerant
supplied to the second indoor unit 2004.

[0196] During a cooling operation, the expansion valve
130 drops the pressure and the temperature of the refrigerant
introduced from the outdoor heat exchanger 120. In other
words, the refrigerant that has passed through the expansion
valve 130 is changed from the high-temperature, high-
pressure liquid state to a low-temperature, low-pressure
liquid state. The expansion action of the expansion valve
130 allows the refrigerant to be easily evaporated in the
indoor heat exchangers 210 of the plurality of indoor units
200a and 20056. Also, the refrigerant with the pressure and
the temperature thereof dropped is transferred to the indoor
heat exchangers 210. Here, the expansion valve 130 may
also be implemented using a capillary tube.

[0197] The outdoor fan 140 is provided at one portion of
the outdoor heat exchanger 120 and rotates by a fan motor
to assist in heat-exchanging in order to forcibly blow air
around the outdoor heat exchanger 120.

[0198] The first detection unit 150 includes a first tem-
perature detection unit 151 to detect the temperature of the
outdoor heat exchanger 120 and a second temperature
detection unit 152 to detect an outdoor temperature around
the outdoor unit 100. Here, the first temperature detection
unit 151 may be disposed at an output side of the outdoor
heat exchanger 120, may also be disposed at an input side of
the outdoor heat exchanger 120, and may also be disposed
at the middle between the outdoor heat exchanger 120.
[0199] The outdoor unit 100 further includes a second
distribution tube to gather the refrigerant supplied from each
of the first indoor unit 2004 and the second indoor unit 20056
and supply the refrigerant to the compressor 110. Here, a
distributor having a valve may also be used instead of the
first distribution tube and the second distribution tube.
[0200] The four-way valve 160 is a flow switching valve
to switch the direction of a refrigerant flow depending on the
operation, cooling or heating. During the heating operation,
the four-way valve 160 may guide the high-temperature,
high-pressure refrigerant discharged from the compressor
110 to the first indoor unit 200a and the second indoor unit
20056 and guide the low-temperature, low-pressure refriger-
ant of the outdoor heat exchanger 120 to the accumulator
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170. Here, the outdoor heat exchanger 120 serves as an
evaporator, and the first indoor heat exchanger 210 of the
first indoor unit 200a and the second indoor heat exchanger
210 of the second indoor unit 2005 serve as a condenser.
[0201] In addition, during the cooling operation, the four-
way valve 160 may guide the high-temperature, high-pres-
sure refrigerant discharged from the compressor 110 to the
outdoor heat exchanger 120 and guide the low-temperature,
low-pressure refrigerant of the first indoor unit 200a and the
second indoor unit 2005 to the accumulator 170. Here, the
outdoor heat exchanger 120 serves as a condenser, and the
first indoor unit 200q and the second indoor unit 2005 serve
as an evaporator.

[0202] The accumulator 170 is disposed at a suctioning
side of the compressor 110 to separate un-gasified refriger-
ant in a liquid state from the refrigerant being introduced
into the compressor 110 to prevent the refrigerant in the
liquid state from being discharged to the compressor 110. By
this, the compressor 110 may be prevented from being
damaged.

[0203] The oil separator 180 separates oil mixed with
vapor of the refrigerant discharged from the compressor 110
and returns the oil to the compressor 110. This way, an oil
film is formed on surfaces of the outdoor heat exchanger 120
and the indoor heat exchangers 210, thereby preventing a
heat transfer effect from being degraded and preventing a
lubricating action from being degraded due to a lack of
lubricating oil in the compressor 110.

[0204] The air conditioner 1 further includes connection
valves v1, v2, v3, and v4 to connect the refrigerant tube of
the outdoor unit 100 to the refrigerant tubes of the first
indoor unit 2004 and the second indoor unit 2005.

[0205] The first indoor unit 200a and the second indoor
unit 2005 are the same devices, and the first indoor unit 200a
and the second indoor unit 2005 each include the indoor heat
exchanger 210, the main fan 220, the auxiliary fan 230, and
the second detection units 240.

[0206] The indoor heat exchangers 210 of the first and
second indoor units 200a and 2005 are each disposed in the
air-conditioned space. During the cooling operation, the
indoor heat exchangers 210 exchange heat with air of the
air-conditioned space by heat absorption caused by evapo-
ration of the refrigerant introduced from the first and second
expansion valves 131 and 132. Here, the phase of the
refrigerant in the low-temperature, low-pressure liquid state
is converted to become refrigerant in a low-temperature,
low-pressure gaseous state.

[0207] The main fan 220 is disposed in the indoor heat
exchanger 210. The main fan 220 rotates by a first motor to
draw air from the air-conditioned space and forcibly blow
the air heat-exchanged in the indoor heat exchanger 210 to
the air-conditioned space.

[0208] The auxiliary fan 230 is disposed in the indoor heat
exchanger 210. The auxiliary fan 230 rotates by a second
motor to draw some air discharged to the air-conditioned
space, thereby adjusting the direction in which air dis-
charged to the air-conditioned space flows.

[0209] The second detection unit 240 includes a third
temperature detection unit 241 to detect a temperature of a
refrigerant tube connected to an inlet of the indoor heat
exchanger 210 of the refrigerant tubes connected to the
indoor heat exchanger 210, a fourth temperature detection
unit 242 to detect a temperature of a refrigerant tube
connected to an outlet of the indoor heat exchanger 210 of
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the refrigerant tubes connected to the indoor heat exchanger
210, and a fifth temperature detection unit 243 disposed in
the indoor unit 200 to detect the temperature of the air-
conditioned space. Here, the temperatures of the inlet and
the outlet of the indoor heat exchanger 210 respectively
detected by the third temperature detection unit 241 and the
fourth temperature detection unit 242 may be used in
controls for overheating or overcooling.

[0210] During the heating operation, the air conditioner 1
switches flow passages of the four-way valve 160 to guide
the high-temperature, high-pressure refrigerant discharged
from the compressor 110 to the indoor heat exchanger 210
and guides the low-temperature, low-pressure refrigerant of
the indoor units 2004 and 2005 to the accumulator 170.
Here, the outdoor heat exchanger 120 serves as an evapo-
rator, and the indoor heat exchanger 210 serves as a con-
denser.

[0211] During the heating operation, a phenomenon in
which condensate is formed on the surface of the outdoor
heat exchanger occurs in the air conditioner, and for this, a
defrosting mode for removing the frost on the outdoor heat
exchanger is performed. Here, the defrosting mode is a
mode of removing frost on the outdoor heat exchanger by
heat emitted from the outdoor heat exchanger due to oper-
ating in a cycle for the cooling operation to allow the
outdoor heat exchanger to serve as a condenser.

[0212] The air conditioner may further include a driving
module to control the indoor unit and the outdoor unit based
on the cooling operation, the heating operation, and the
operation modes. The configuration of the driving module
will be described below.

[0213] In addition, the air conditioner may further include
a user interface disposed in the indoor unit 200 or a remote
controller (not shown) to receive a command from a user and
output operation information. Here, the remote controller
may be provided as a wired type or a wireless type.
[0214] In the above, the multi-type air conditioner capable
of cooling and heating has been described. However, the
multi-type air conditioner capable of cooling and heating is
merely an example of an air conditioner, and a single-type
air conditioner only capable of cooling or a single-type air
conditioner capable of cooling and heating are not excluded.
[0215] FIG. 2 is an exemplary view of an indoor unit
200-1 of an air conditioner according to an embodiment and
is an exemplary view of a ceiling-mounted indoor unit
formed in a circular shape and installed on a ceiling.
[0216] As illustrated FIG. 2, the indoor unit 200-1 may be
fixed and installed while at least a portion thereof is buried
into a ceiling C.

[0217] The indoor unit 200-1 includes a housing 250
having a suction portion 250a and a discharge portion 2505.
Here, the housing 250 has a nearly circular shape when a
surface of the ceiling is viewed in the vertical direction.
Also, the housing 250 includes a first housing 251 disposed
in the ceiling C, a second housing 252 coupled to a lower
portion of the first housing 251, and a third housing 253
coupled to a lower portion of the second housing 252.
[0218] The suction portion 250a including a plurality of
suctioning holes may be disposed at a central portion of the
third housing 253 to draw air. A filter portion 254 for filtering
dust within air drawn into the suction portion 250a may be
disposed at the suction portion 250a. The discharge portion
25056 including a plurality of discharging holes through
which air is discharged may be disposed at an outer portion
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of'the suction portion 2504. The discharge portion 2505 may
have a nearly circular shape when viewed in the vertical
direction toward the surface of the ceiling.

[0219] FIG. 3 is a side cross-sectional view of the indoor
unit illustrated in FIG. 2.

[0220] As illustrated in FIG. 3, the filter portion 254 for
filtering dust within the air drawn into the suction portion
250a may be disposed on a bottom surface of the third
housing 253.

[0221] In addition, the third housing 253 may have a
Coanda curved surface portion 253a to guide air discharged
through the discharge portion 25056. The air discharged
through the discharge portion 2505 flows along a surface of
the Coanda curved surface portion 253a¢ by the Coanda
effect, and due to this, a an airflow direction is determined
by the form of the surface of the Coanda curved surface
portion 253a. In other words, when the slope of the Coanda
curved surface portion 253 is gentle, an angle of the dis-
charged airflow is also gentle. Conversely, when the slope of
the Coanda curved surface portion 253 is steep, the angle of
the discharged airflow also becomes greater.

[0222] The indoor unit 200-1 in the above structure suc-
tions in the air of the air-conditioned space from the lower
portion, heat-exchanges the air, and discharges the air again
to the lower portion. Here, the indoor unit 200-1 may draw
the air from which dust is filtered by the filter portion 254.
Also, the indoor unit 200-1 may guide the air discharged
through the discharge portion 2505 to flow while in close
contact with the Coanda curved surface portion 253a.
[0223] The indoor unit 200-1 includes the indoor heat
exchanger 210 disposed in the housing 250, the main fan
220 and the auxiliary fan 230 to flow air, and a flow passage
portion 260.

[0224] The indoor heat exchanger 210 may be placed on
a tray 255 disposed in the housing 250. The tray 255 stores
the condensate generated in the indoor heat exchanger 210.
The indoor heat exchanger 210 may have a nearly circular
shape when viewed in the vertical direction toward the
surface of the ceiling.

[0225] FIG. 4 is a plan cross-sectional view taken along
line I-I of FIG. 3. As illustrated in FIG. 4, the indoor heat
exchanger 210 includes a tube 212 through which refrigerant
flows and a header 211 connected to an external refrigerant
tube to supply or recover the refrigerant to or from the tube
212. A heat exchange fin may be disposed in the tube 212 to
expand a heat dissipation area. The tube 212 may have a
circular shape.

[0226] The main fan 220 may be disposed in a radial inner
portion of the indoor heat exchanger 210. The main fan 220
may be a centrifugal fan that suctions in air in a rotation axis
direction to discharge the air in the radial direction. The
indoor unit 200-1 may include the first motor (221 in FIG.
3) to transmit a driving force to the main fan 220.

[0227] The indoor unit 200-1 further includes airflow
control units (AP, refer to 230 and 260 of FIG. 3) for
controlling the airflow direction. At least one of the airflow
control units AP may be disposed in the housing, or a
plurality thereof may be disposed in predetermined inter-
vals. This embodiment is a case in which three airflow
control units AP are disposed at intervals of 120°.

[0228] The airflow control unit AP may draw air around
the discharge portion 2505. When suctioning in air around
the discharge portion 2504, the airflow control units AP may
draw air from one direction off of the direction of the
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discharged airflow. The airflow control units AP may include
at least one auxiliary fan 230 and flow passage portion 260,
and a second motor 231 to provide a driving force to the at
least one auxiliary fan 230.

[0229] FIG. 5 is a plan cross-sectional view taken along
line II-11 of FIG. 3. As illustrated in FIG. 5, the auxiliary fan
230 generates a suctioning force for suctioning in the air
around the discharge portion 2505. Also, the surrounding air
is drawn by the suctioning force, and the pressure of the air
changes. Furthermore, the auxiliary fan 230 changes a
pattern of the airflow discharged through the discharge
portion 2505 to form various forms of airflow patterns.
[0230] The flow passage portion 260 forms a flow passage
through which drawn air flows. That is, the flow passage
portion 260 guides the flow of the drawn air.

[0231] The plurality of auxiliary fans 230 have the same
structure, and thus only one auxiliary fan 230 will be
described. Although a centrifugal fan is used as the auxiliary
fan 230 in this embodiment, the auxiliary fan 230 is not
limited thereto, and various fans including an axial-flow fan,
a cross-flow fan, a mixed-flow fan, etc. may be used as the
auxiliary fan 230 depending on design specifications.
[0232] FIG. 6 is an enlarged view of a dotted circular
portion 0 of FIG. 3. As illustrated in FIG. 6, the auxiliary fan
230 is disposed in a case 232, and a rotational speed,
measured in a revolution per minute (RPM), for example, of
the auxiliary fan 230 is adjusted in accordance with the
driving force transmitted from the second motor 231. The
auxiliary fan 230 may control the amount of air drawn
around the discharge portion 2506 by rotating. Also, the
auxiliary fan 230 may control the direction of the discharged
airflow by controlling the amount of air drawn around the
discharge portion 25056. Here, the controlling of the direction
of the discharged airflow includes controlling the angle of
the discharged airflow.

[0233] The flow passage portion 260 includes a flow
passage to connect an inlet portion 260a including an inlet
to draw the air around the discharge portion 2505 to an outlet
portion 2605 including an outlet to discharge the drawn air.
Here, the inlet portion 260a may be formed on the Coanda
curved surface portion 253a of the third housing 253, and
the outlet portion 2605 may be disposed around the dis-
charge portion 2505 at the opposite side of the inlet portion
260aq. Specifically, the outlet portion 2606 may be formed at
the case 232.

[0234] The flow passage portion 260 may include a first
flow passage 261 formed at the outer portion of the housing
250 in the circumferential direction to communicate with the
inlet portion 260a, a second flow passage 262 configured to
extend from the first flow passage 261 to the radial inner
portion, and a third flow passage 263 formed in the case 232.
Consequently, the air drawn through the inlet portion 260a
may pass through the first flow passage 261, the second flow
passage 262, and the third flow passage 263 and be dis-
charged through the outlet portion 2605.

[0235] The airflow control units AP may discharge the
drawn air in the opposite direction of a direction A1 in which
the discharged air flows, may enlarge the angle of the
discharged airflow, and may further facilitate the controlling
of'the airflow. That is, as illustrated in FIG. 6, assuming that
the direction of the discharged airflow when the plurality of
auxiliary fans 230 of the airflow control units AP is not
operating is the direction A1, the plurality of auxiliary fans
230 of the airflow control units AP may operate to draw air
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from one direction off of the direction A1, thereby switching
the direction of the discharged airflow to a direction A2.

[0236] In addition, in accordance with the amount of air
drawn by the auxiliary fan 230, switching of the angle of the
discharged airflow may be adjusted. That is, the angle of the
discharged airflow may be switched to a small angle when
the amount of air drawn by the auxiliary fan 230 is large, and
the angle of the discharged airflow may be switched to a
large angle when the amount of air drawn by the auxiliary
fan 230 is small. Here, the angle of the discharged airflow is
with respect to the surface of the ceiling. That is, the angle
of the discharged airflow is 0° in the horizontal direction
parallel to the surface of the ceiling and is 90° in a direction
perpendicular to the surface of the ceiling (i.e., the normal
direction).

[0237] The airflow control units AP may discharge the
drawn air in the opposite direction of the direction Al in
which the discharged air flows. By this, the angle of the
discharged airflow may be enlarged, and controlling the
airflow may be further facilitated. The auxiliary fan 230 of
the airflow control units AP suctions in air from the radial
outer portion of the discharge portion 25056 to allow the
discharged airflow to be widely spread from the radial
central portion to the radial outer portion of the discharge
portion 25064.

[0238] The indoor unit 200-1 of the air conditioner accord-
ing to the embodiment may control the discharged airflow
even without a blade structure of a discharge portion. That
is, although a blade is disposed in the discharge portion and
the discharged airflow is controlled by rotation of the blade
in the indoor unit of the conventional air conditioner, the air
conditioner according to the embodiment may control the
form of the discharged airflow even without a blade disposed
at the discharge portion of the indoor unit. Here, the form of
the discharged airflow may include a direction of the dis-
charged airflow and a pattern of the discharged airflow.
Accordingly, because discharged air is not interfered by the
blade, the amount of discharged air may be increased and
noise of the flowing air may be reduced.

[0239] In addition, although the discharge portion of the
indoor unit of the conventional air conditioner can only have
a straight shape in order to rotate the blade, the discharge
portion of the indoor unit of the air conditioner according to
the embodiment may be formed in a circular shape. Accord-
ingly, the housing, the heat exchanger, etc. may also be
formed in the circular shape, thereby not only improving an
esthetic sense by the differentiated design but also enabling
a natural airflow and reducing loss of pressure when con-
sidering that a first fan generally has a circular shape, thus
improving cooling or heating performance of the air condi-
tioner as a result.

[0240] The structure of the flow passage portion 260 in
this embodiment is merely an example, and the flow passage
portion 260 may be in any structure, shape, and arrangement
as long as the flow passage portion 260 connects the inlet
portion 260a to the outlet portion 2605.

[0241] Related to the above, a modified embodiment of
the airflow control units AP will be described with reference
to FIGS. 7 and 8.

[0242] FIG. 7 is an exemplary view of airflow control
units AP1 according to an embodiment. Furthermore, like
reference numerals will be given to like elements from FIG.
2 described above, and description thereof will be omitted.
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[0243] As illustrated in FIG. 7, the airflow control units
AP1 of the indoor unit 200-1 of the air conditioner may
discharge the air drawn around the discharge portion 2505
into the housing 250 instead of discharging the air toward
the discharge portion 2505. The airflow control units AP1
discharge the air drawn around the discharge portion 2505
toward an upper stream of the indoor heat exchanger 210 in
accordance with a an airflow direction. The air discharged in
this manner is heat-exchanged again by passing through the
indoor heat exchanger 210 and then finally discharged to an
indoor space through the discharge portion 2505.

[0244] The auxiliary fan 230 is disposed in the case 232,
and the RPM of the auxiliary fan 230 is adjusted in accor-
dance with the driving force transmitted from the second
motor 231. The auxiliary fan 230 may control the amount of
air drawn around the discharge portion 2505 by rotating. The
auxiliary fan 230 may control the direction of the discharged
airflow by controlling the amount of air drawn around the
discharge portion 25056. Here, the controlling of the direction
of the discharged airflow includes controlling the angle of
the discharged airflow.

[0245] The flow passage portion 260 includes the inlet
portion 260a formed in the third housing 253 and configured
to draw air around the discharge portion 2506 to discharge
the air drawn around the discharge portion 2505 to the inner
portion of the housing 250, and the outlet portion 2605
formed in the housing 250 and configured to discharge the
drawn air.

[0246] The flow passage portion 260 includes the first flow
passage 261 formed in the circumferential direction and
configured to communicate with the inlet portion 2604, the
second flow passage 262 configured to extend from the first
flow passage 261 to the radial inner portion, the third flow
passage 263 formed in the case 232, and a fourth flow
passage 264 configured to extend from the third flow pas-
sage 263 to the inner portion of the housing 250 and
communicate with the outlet portion 2605. Consequently,
the air drawn through the inlet portion 260a may pass
through the first flow passage 261, the second flow passage
262, the third flow passage 263, and the fourth flow passage
264 and be discharged through the outlet portion 2604.
[0247] FIG. 8 is an exemplary view of airflow control
units AP2 according to an embodiment. Furthermore, like
reference numerals will be given to like elements from FIG.
2 described above, and the description thereof will be
omitted.

[0248] As illustrated in FIG. 8, the airflow control units
AP2 may be disposed to draw air from the radial inner
portion of the discharge portion 2504 instead of suctioning
in the air from the radial outer portion of the discharge
portion 25064.

[0249] The auxiliary fan 230 is disposed in the case 232,
and the RPM of the auxiliary fan 230 is adjusted by the
driving force transmitted from the second motor 231. The
auxiliary fan 230 may control the amount of air drawn
around the discharge portion 2505 by rotating. That is, the
auxiliary fan 230 may control the direction of the discharged
airflow by suctioning in air around the discharge portion
2505. Here, the controlling of the direction of the discharged
airflow includes controlling the angle of the discharged
airflow.

[0250] The flow passage portion 260 includes the inlet
portion 260a disposed at the radial inner portion of the
discharge portion 2505, i.e., at a surface 2535 of the third
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housing on which the filter portion 254 is mounted, to draw
air around the discharge portion 2505, and the outlet portion
2605 to deliver the air drawn through the inlet portion 260a
toward the indoor heat exchanger 210. Also, the flow
passage portion 260 may include a first flow passage to
communicate with the inlet portion 260« and a second flow
passage to simultaneously extend to the radial inner portion
and communicate with the outlet portion 26054.

[0251] As in the above, the airflow control units AP2 draw
air from the radial inner portion of the discharge portion
2505 such that the discharged airflow may be concentrated
from the radial outer portion toward the radial central
portion of the discharge portion 2505.

[0252] FIG. 9 is a control block diagram of an air condi-
tioner according to an embodiment.

[0253] The air conditioner shown in FIG. 9 may be any
one of a single-type heating air conditioner, a single-type
cooling air conditioner, a single-type cooling-and-heating
air conditioner, a multi-type heating air conditioner, a multi-
type cooling air conditioner, and a multi-type cooling-and-
heating air conditioner. Also, an indoor unit may be any one
of a circular ceiling-mounted indoor unit, a quadrilateral
ceiling-mounted indoor unit, a wall-mounted indoor unit,
and a stand-type indoor unit.

[0254] The air conditioner includes the outdoor unit 100
and the indoor unit 200, and the outdoor unit 100 and the
indoor unit 200 of the air conditioner communicate with
each other. In other words, the outdoor unit 100 and the
indoor unit 200 transmit and receive information on each
other, i.e., information of the outdoor unit 100 and infor-
mation of the indoor unit 200.

[0255] The outdoor unit 100 of the air conditioner includes
a first driving module 190 for controlling various types of
loads such as the first detection unit 150, a compressor, and
an expansion valve, etc. Also, the indoor unit 200 includes
a second driving module 290 for controlling various types of
loads such as the second detection unit 240, an input unit
270, a display unit 280, the main fan 220, and the auxiliary
fan 230, etc.

[0256] To differentiate the elements of the outdoor unit
from the elements of the indoor unit, “first” will be given to
an element of the outdoor unit and “second” will be given to
an element of the indoor unit with respect to elements with
the same names.

[0257] First, the elements of the outdoor unit 100 will be
described.
[0258] The first detection unit 150 includes the first tem-

perature detection unit 151 to detect a temperature of
refrigerant flowing in the outdoor heat exchanger 120 and
the second temperature detection unit 152 to detect an
outdoor temperature. The temperature information detected
by the first temperature detection unit 151 and the second
temperature detection unit 152 may be used as information
for determining a start and an end of the defrosting mode.
[0259] The first driving module 190 drives the plurality of
outdoor loads 110, 130, 140, and 160 based on indoor load
information, an operation mode, and a working mode sent
from the indoor unit 200, and outdoor detected information
detected by the outdoor unit 100 and includes a first control
unit 191, a first storage unit 192, a first communication unit
193, and a first driving unit 194.

[0260] The first control unit 191 controls turning the
compressor 110 on or off, RPM of the compressor 110,
opening of the expansion valve 130, RPM of the outdoor fan
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140, etc. when an operation command sent from the indoor
unit 200 is received. Here, the operation command includes
an operation mode, a working mode, indoor load informa-
tion.

[0261] The operation mode includes a cooling mode and a
heating mode, and the working mode includes a normal
mode, a high speed mode, and an airflow circulation mode.
The indoor load information includes a target indoor tem-
perature and a detected indoor temperature. Furthermore,
when both of the cooling operation and the heating operation
are possible, the first control unit 191 may also check
whether the operation mode is the heating operation or the
cooling operation to control the opening of the flow passages
of the four-way valve 160.

[0262] When the cooling operation is input, the first con-
trol unit 191 adjusts the opening of the flow passages of the
four-way valve 160 and controls the compressor 110, the
expansion valve 130, and the outdoor fan 140 to circulate
refrigerant, thereby cooling the air-conditioned space. When
the heating operation is input, the first control unit 191
controls flow switching of the four-way valve 160 and
controls the compressor 110, the expansion valve 130, and
the outdoor fan 140 to switch the flow of the refrigerant,
thereby heating the indoor space.

[0263] In addition, during the heating operation, the first
control unit 191 may determine a start of the defrosting
operation based on at least one of temperature information
and compressor operation time information detected by the
first detection unit and control the defrosting operation when
the start of the defrosting operation is determined. Here, the
defrosting operation may include controlling the flow pas-
sages of the four-way valve 160 to be switched such that the
refrigerant circulates to a defrosting cycle (same as the
refrigeration cycle) or operating a heating unit installed
adjacent to the outdoor heat exchanger.

[0264] The first storage unit 192 stores the RPM of the
compressor 110, the opening of the expansion valve 130,
and the RPM of the outdoor fan 140, etc. corresponding to
the operation command. Also, the first storage unit 192
stores the compressor operation time information and infor-
mation on the temperature of the outdoor heat exchanger at
each outdoor temperature for determining the start of the
defrosting operation, stores information on the RPM of the
auxiliary fan during the defrosting operation, and stores
information on the temperature of the outdoor heat
exchanger at each outdoor temperature or defrosting opera-
tion time information for determining an end of the defrost-
ing operation. Here, the RPM of the auxiliary fan during the
defrosting operation may be stored by being matched with
each RPM of the main fan during the heating operation right
before the defrosting operation.

[0265] The first communication unit 193 performs com-
munication with at least one indoor unit. The first commu-
nication unit 193 receives indoor load information and an
operation command sent from at least one indoor unit 200
and transmits the indoor load information and lite operation
mode to the first control unit 191 and transmits defrosting
mode information to the indoor unit 200.

[0266] The first driving unit 194 includes a compressor
driving unit 194a to drive the compressor based on a
command of the first control unit 191 and a valve driving
unit 1945 to drive various types of valves based on the
command of the first control unit 191. The compressor
driving unit 194a may be an inverter driving unit that rotates
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a motor disposed in the compressor. Here, the various types
of'valves may include at least one of the expansion valve and
the four-way valve.

[0267] Next, the configuration of the indoor unit 200 will
be described.
[0268] The second detection unit 240 includes the fifth

temperature detection unit 243 to detect a temperature of an
indoor space.

[0269] A third detection unit 244 detects whether a user is
present in the indoor space and a position of the user. The
third detection unit 244 includes a human body sensor, and
the human body sensor may include any sensor capable of
detecting a human body including a near infrared sensor, an
infrared sensor, an image sensor, etc.

[0270] A fourth detection unit 245 includes a sensor for
detecting the amount of dust in the filter portion provided at
the suction portion of the housing.

[0271] The sensor may be a current detection unit of the
first motor 221 that indirectly detects the amount of dust.
That is, the current detection unit detects a current flowing
in the first motor 221 of the main fan 220. The load of the
first motor 221 that applies a driving force to the main fan
220 may vary depending on the amount of air drawn into the
indoor unit 200, and here, the current detection unit detects
the current flowing in the first motor 221 in order to detect
the load of the first motor 221.

[0272] In addition, the sensor may be an optical detection
unit or an air pressure detection unit that directly detects the
amount of dust. The air pressure detection unit detects the
pressure of air drawn into the main fan 220. That is, the air
pressure detection unit detects the pressure of the drawn air
because the pressure of the air drawn into the main fan 220
may vary depending on the amount of dust in the filter
portion.

[0273] The input unit 270 receives the operation modes
including the cooling operation and the heating operation,
the working modes including the normal mode, the high
speed mode, and the airflow circulation mode, the target
indoor temperature, and information on airflow direction
and airflow speed as inputs from a user and the input pieces
of information are transmitted to a second control unit 291.
[0274] The display unit 280 displays information on the
operation mode, the working mode, the airflow direction, the
airflow speed, the target indoor temperature, the currently
detected indoor temperature, etc.

[0275] The second driving module 290 controls rotations
of the main fan 220 and the auxiliary fan 230 based on the
information input to the input unit 270 and the information
detected by the second detection unit 240/the third detection
unit 244/the fourth detection unit 245 and includes the
second control unit 291, a second storage unit 292, a second
communication unit 293, and a second driving unit 294.
[0276] The second control unit 291 controls operations of
the main fan 220, the auxiliary fan 230, etc. based on the
information input to the input unit 270 and the information
received by the second communication unit 293.

[0277] When the normal mode is selected, the second
control unit 291 controls the main fan 220 and the auxiliary
fan 230 so that an airflow having a reference airflow speed
and a reference airflow direction is discharged. In normal
mode, when airflow speed information and airflow direction
information is input, the second control unit 291 checks
RPM of the main fan 220 corresponding to the input airflow
speed information, checks an airflow angle corresponding to
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the airflow direction information, and controls the RPM of
the auxiliary fan 230 based on the checked RPM of the main
fan 220 and the airflow angle.

[0278] By this, the second control unit 291 may adjust the
amount of air drawn around the discharge portion 2505 and
adjust the direction of the discharged airflow. Here, the value
of'the RPM of the auxiliary fan 230 acquired may be a value
acquired based on a function of the RPM of the main fan 220
and the airflow angle or may be a stored value stored
pre-acquired from an experiment for acquiring angles in
which air flows for each RPM of the main fan 220.

[0279] When the high speed mode or the airflow circula-
tion mode is selected, the second control unit 291 controls
the main fan 220 by the preset RPM and turns the auxiliary
fan 230 on or off or repeatedly and variably controls the
RPM of the auxiliary fan 230 in a first section until the
indoor temperature reaches the target temperature. Also, in
a second section after the indoor temperature has reached the
target temperature, the second control unit 291 controls the
RPM of the auxiliary fan 230 to be a preset RPM. That is,
the second control unit 291 cyclically and repeatedly con-
trols the RPM of the auxiliary fan 230 in the first section to
be a first RPM or a second RPM that is greater than the first
RPM.

[0280] In addition, the second control unit 291 may also
cyclically and repeatedly control the RPM of the auxiliary
fan 230 in the first section to be the first RPM, the second
RPM that is greater than the first RPM, and a third RPM that
is greater than the second RPM. Furthermore, the second
control unit 291 may also repeatedly control the operation of
the auxiliary fan 230 to be turned on or off in the first section.
[0281] Inaddition, the second control unit 291 controls the
main fan 220 by the preset RPM and controls the RPM of the
auxiliary fan 230 so that the airflow discharged through the
discharge portion reaches a user. Particularly, the second
control unit 291 checks whether a user is present in the
indoor space and a position of the user in the indoor space
based on the information detected by the third detection unit
244, checks an airflow angle corresponding to the position
of'the user in the indoor space, checks RPM of the auxiliary
fan 230 corresponding to the RPM of the main fan 220 and
the airflow angle, and controls the RPM of the auxiliary fan
230 to be the checked RPM.

[0282] When a defrosting operation signal is received, the
second control unit 291 controls the operation of the main
fan 220 to be stopped and controls the auxiliary fan 230 to
rotate by the preset RPM. During the defrosting operation,
the second control unit 291 may also check the RPM of the
main fan 220 during the heating operation right before the
defrosting operation and control the RPM of the auxiliary
fan 230 based on the checked RPM of the main fan 220.
[0283] In addition, during the defrosting operation, the
second control unit 291 may also control the operation of the
main fan 220 to be stopped, check whether the user is
present in the indoor space based on the information
detected by the third detection unit 244, and control the
operation of the auxiliary fan 230 based on whether the user
is present. For example, during the defrosting operation, the
second control unit 291 may control the auxiliary fan 230 to
be stopped when it is determined that there is no user in the
indoor space and may operate the auxiliary fan 230 when it
is determined that a user is present in the indoor space. By
this, power consumed due to the operation of the auxiliary
fan 230 during the defrosting operation may be decreased.
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[0284] In addition, when an operation command is input,
the second control unit 291 determines whether it is an initial
operation command, checks the amount of dust in the filter
portion based on the information detected by the fourth
detection unit 245 when it is determined that an initial
operation command has been input, and controls storage of
a first amount of dust which is the checked initial amount of
dust in the filter portion. Also, when the input operation
command is not an initial operation command, the second
control unit 291 checks a second amount of dust in the filter
portion in a predetermined cycle while performing the
operation and controls the RPM of the auxiliary fan 230 to
be compensated based on the checked first amount of dust
and second amount of dust.

[0285] When an operation command is input, the second
control unit 291 determines whether the operation command
is an initial operation command, detects a current flowing in
the first motor 221 when the input operation command is
determined to be the initial operation command, and con-
trols storage of a first current detected. Also, when the input
operation command is not an initial operation command, the
second control unit 291 periodically checks the current of
the first motor 221 every predetermined cycle while per-
forming the operation and controls the RPM of the auxiliary
fan 230 to be compensated based on the checked first current
and the second current.

[0286] When it is determined that an initial operation
command has been input, the second control unit 291 checks
a duty ratio of pulse width modulation (PWM) for rotating
the first motor 221 by the maximum RPM and controls
storage of the first duty ratio checked. Also, when the input
operation command is not an initial operation command, the
second control unit 291 periodically checks a duty ratio of
the PWM for rotating the first motor 221 by the maximum
RPM every predetermined cycle and controls the RPM of
the auxiliary fan 230 to be compensated based on the second
duty ratio and the first duty ratio checked. That is, the
maximum RPM of the first motor 221 of the main fan 220
may vary depending on the amount of dust in the filter
portion, and accordingly, duty ratios of PWM signals
applied to the first motor 221 may be different.

[0287] The second control unit 291 controls the second
communication unit 293 to transmit the information input to
the input unit 270 and the information detected by the
second detection unit 240 to the outdoor unit via the second
communication unit 293. The second control unit 291 may
receive temperature information, i.e. the information on the
outdoor temperature and the temperature of outdoor heat
exchanger, from the outdoor unit 100 and determine the start
of the defrosting operation based on the received outdoor
temperature and the temperature of the outdoor heat
exchanger and may also receive the compressor operation
time from the outdoor unit 100 to determine the start of the
defrosting operation.

[0288] The second storage unit 292 stores information on
a reference RPM of the main fan 220 and a reference RPM
of the auxiliary fan 230 with respect to the reference airflow
speed and the reference airflow direction in the normal
mode. Here, the reference RPM of the main fan 220 the
reference RPM of the auxiliary fan 230 may be different for
each operation mode or may be the same.

[0289] In addition, in the normal mode, the second storage
unit 292 stores information on the RPM of the main fan 220
for each airflow speed and stores information on the airflow
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angle for each airflow direction. Furthermore, the second
storage unit 292 may also store information on the RPM of
the auxiliary fan 230 based on the RPM of the main fan 220
and the airflow angle.

[0290] In the high speed mode or the airflow circulation
mode, the second storage unit 292 stores control information
of the main fan 220 and control information of the auxiliary
fan 230 in the preset first section and stores control infor-
mation of the main fan 220 and control information of the
auxiliary fan 230 in the preset second section. Here, the
control information may include information on controlling
the RPM and information on controlling the main fan 220 or
the auxiliary fan 230 on and off.

[0291] Furthermore, the RPM of the main fan 220 in the
first section and the RPM of the main fan 220 in the second
section may be the same as each other or different from each
other. Also, the RPM of the auxiliary fan 230 in the first
section may be a RPM that cyclically repeats being
increased and decreased. The RPM of the auxiliary fan 230
in the first section may include the first RPM and the second
RPM greater than the first RPM, and the RPM of the
auxiliary fan 230 in the second section may be the same as
the second RPM. The RPM of the auxiliary fan 230 in the
first section may also include the first RPM, the second RPM
greater than the first RPM, and the third RPM greater than
the second RPM.

[0292] During the defrosting operation, the second storage
unit 292 stores information on the present RPM of the
auxiliary fan. Furthermore, the second storage unit 292 may
store information on the RPM of the auxiliary fan 230 for
each RPM of the main fan 220 during the heating operation
before the defrosting operation starts.

[0293] In the normal mode, the second storage unit 292
stores information on the RPM of the main fan for each
airflow speed and stores information on the airflow angle for
each airflow direction. Furthermore, the second storage unit
292 stores the first duty ratio, the first current, or the first
amount of dust during the initial operation. Here, the first
amount of dust may include information on the amount of
light, information on the air pressure, or information on the
current.

[0294] The second storage unit 292 may also store a
compensation value for the RPM of the auxiliary fan 230
corresponding to the first amount of dust and the second
amount of dust. Also, the second storage unit 292 may also
store a compensation value for the auxiliary fan 230 corre-
sponding to the first duty ratio and the second duty ratio.
Also, the second storage unit 292 may also store a compen-
sation value for the auxiliary fan 230 corresponding to the
first current and the second current.

[0295] The second communication unit 293 may commu-
nicate with at least one indoor unit. The second communi-
cation unit 293 transmits information on the defrosting
operation transmitted from the outdoor unit 100 to the
second control unit 291. The second communication unit
293 receives the indoor load information and the operation
command to transmit the indoor load information and the
operation command to the first control unit 191 of the
outdoor unit.

[0296] The second driving unit 294 drives various types of
loads disposed in the indoor unit based on the command of
the second control unit 291. The second driving unit 294
includes a main fan driving fan 2944 to drive the first motor
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221 of the main fan 220 and a second fan driving unit 2945
to drive the second motor 231 of the auxiliary fan 230.
[0297] The first control unit 191 of the outdoor unit 100
and the second control unit 292 of the indoor unit 200 may
be a processor, a central processing unit (CPU), a micro-
programmed control unit (MCU), etc.

[0298] The first storage unit 192 of the outdoor unit 100
and the second storage unit 292 of the indoor unit 200 may
include not only a volatile memory such as a random access
memory (RAM), a static RAM (S-RAM), a dynamic RAM
(D-RAM), etc. but also a nonvolatile memory such as a flash
memory, a read-only memory (ROM), an erasable program-
mable ROM (EPROM), an electrically EPROM (EE-
PROM), etc.

[0299] FIG. 10 is an example of a method of controlling
an air conditioner according to an embodiment. The control
of the normal mode and the high speed mode during a
cooling operation will be described with reference to FIG.
10.

[0300] The air conditioner checks an operation mode
when a power-on signal is input via the input unit 270 or the
remote controller (not shown). If the operation mode is the
cooling operation, the compressor 110 is driven and the
expansion valve 130 is opened to allow the refrigerant
compressed by the compressor 110 to move to the indoor
heat exchanger 210 via the outdoor heat exchanger 120 and
the expansion valve 130. In this manner, the air conditioner
allows the refrigerant to be circulated in the refrigeration
cycle to perform the cooling operation. Furthermore, when
the four-way valve 160 is provided, the air conditioner
controls the flow passages of the four-way valve 160 to
perform the cooling operation.

[0301] The air conditioner may perform the cooling opera-
tion in various working modes.

[0302] Before a working mode is selected by a user, the air
conditioner may perform a working mode that was per-
formed before the air conditioner was turned on or perform
a default working mode (i.e. the normal mode). Here, the
working mode may include the normal mode and the high
speed mode.

[0303] When a working mode is input via the input unit
270 or the remote controller (not shown) of the indoor unit,
the air conditioner checks whether the input working mode
is the normal mode or the high speed mode (operation
S301).

[0304] If the checked working mode is the normal mode
(“YES” to S301), the air conditioner checks whether airflow
speed information and airflow direction information is input
(operation S302).

[0305] Ifthere is no airflow speed information and airflow
direction information input (“NO” to S302), the indoor unit
200 of the air conditioner rotates both the main fan 220 and
the auxiliary fan 230 by predetermined reference numbers of
rotations (operation S303).

[0306] Specifically, the air conditioner rotates the main fan
220 by the predetermined reference RPM to draw air of the
air-conditioned space, to heat-exchange the drawn air, and to
discharge the heat-exchanged air through the discharge
portion 2505 at a reference airflow speed.

[0307] In addition, the indoor unit 200 of the air condi-
tioner may rotate the auxiliary fan 230 by the predetermined
reference RPM to apply a suction force to the airflow
discharged through the discharge portion 25056 in order to
allow the airflow direction to be adjusted to a reference
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direction. Here, air drawn by the rotation of the auxiliary fan
230 is discharged again to the outside of the indoor unit 200
through the flow passage portion 260.

[0308] In this manner, the indoor unit 200 of the air
conditioner may rotate the main fan 220 by the reference
RPM and rotate the auxiliary fan 230 also by the reference
RPM during the normal mode to adjust the speed and the
direction of the airflow discharged to the air-conditioned
space to be the reference airflow speed and the reference
airflow direction. After the operation S303, an operation
S311 to be described below takes place.

[0309] Unlike the above, when it is checked that informa-
tion on the airflow speed and the airflow direction is input
while the normal mode is selected (“YES” to S302), the
indoor unit 200 of the air conditioner checks a target RPM
of the main fan 220 corresponding to the input airflow speed
information and checks a target airflow angle corresponding
to the airflow direction information (operation S304). Also,
an actual RPM of the second fan 230 is checked based on the
checked target RPM of the first fan 220 and the target airflow
angle (operation S305).

[0310] Then, the air conditioner rotates the first fan 220 to
follow the checked target RPM of the main fan 220 and
rotates the auxiliary fan 230 to follow the checked target
RPM of the auxiliary fan 230 (operation S306).

[0311] The controlling of the main fan 220 and the aux-
iliary fan 230 in the normal mode will be described in more
detail with reference to FIG. 11.

[0312] FIG. 11 is an exemplary view of setting RPM of the
second fan in accordance with airflow speed information and
airflow direction information of the air conditioner accord-
ing to an embodiment.

[0313] For example, the airflow speed information
includes strong, medium, and weak in order of the strength
and includes information on the RPM of the main fan 220
for forming an airflow speed at each strength. Also, the
airflow direction information includes downward, middle,
and upward in order of the direction and includes informa-
tion on the airflow angle for forming each airflow direction.
That is, the airflow speed information may include strong
(X), medium (Y), and weak (Z), and the airflow direction
information may include upward (A: 20°), middle (B: 45°),
and downward (C: 60°).

[0314] Here, the target RPM of the auxiliary fan 230 may
be acquired by combining the input airflow speed informa-
tion and airflow direction information. For example, the
RPM of the second fan 230 may be acquired by f1(X, A)
when “airflow speed strong” and “airflow direction upward”
are input, and the RPM of the second fan 230 may be
acquired by 18(Z, B) when “airflow speed weak” and “air-
flow direction middle” are input. Furthermore, the reference
airflow speed is applied as the airflow speed information
when the airflow speed information is not input, and the
reference airflow direction is applied as the airflow direction
information when the airflow direction information is not
input.

[0315] Returning to FIG. 10, the air conditioner checks
whether a shutdown command is input (operation S311).
[0316] When it is checked that the shutdown command
has been input (“YES” to S311), the air conditioner stops
both the main fan 220 and the auxiliary fan 230. Here, the
air conditioner may also stop the operations of the compres-
sor and the outdoor fan.
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[0317] Unlike the above, when the shutdown command
has not been input (“NO” to S311), the air conditioner
continues to the operation S302 to perform the normal mode
described above and continues the operation of the normal
mode.

[0318] In the operation S301, when the working mode is
the high speed mode instead of the normal mode (“NO” to
S301), the air conditioner rotates the main fan 220 and the
second fan 230 in predetermined forms for the high speed
mode (operation S307).

[0319] Specifically, when performing the high speed
mode, the air conditioner rotates the main fan 220 by the
preset RPM to draw air of the air-conditioned space, heat-
exchanges the drawn air, and discharges the heat-exchanged
air through the discharge portion 25056. Here, the main fan
220 may also be rotated by the maximum RPM.

[0320] In addition, the air conditioner rotates the auxiliary
fan 230 while cyclically changing the RPM thereof (opera-
tion S308).

[0321] The indoor unit of the air conditioner rotates the
auxiliary fan 230 by alternately and repeatedly rotating the
auxiliary fan 230 by the first RPM, the second RPM, and the
third RPM in a predetermined cycle. Here, the second RPM
may be greater than the first RPM, and the third RPM may
be greater than the second RPM.

[0322] This will be described with reference to FIGS. 12,
13, 14A, 14B, and 15.

[0323] FIGS. 12, 13, 14A, 14B, and 15 are exemplary
views of controlling an airflow in a high speed mode of the
air conditioner according to the embodiment.

[0324] As illustrated in FIG. 12, the indoor unit 200 of the
air conditioner rotates the auxiliary fan 230 by the first RPM
to adjust the airflow direction to be D1, rotates the auxiliary
fan 230 by the second RPM after a predetermined amount of
time to adjust the airflow direction to be D2, rotates the
auxiliary fan 230 by the third RPM after a predetermined
amount of time to adjust to airflow direction to be D3, and
rotates the auxiliary fan 230 by the first RPM after a
predetermined amount of time to adjust the airflow direction
to be D1. Furthermore, the air conditioner may also adjust
the airflow direction to be D3 and rotate the auxiliary fan
230 by the second RPM to adjust the airflow direction to be
D2.

[0325] The RPM of the auxiliary fan 230 may be cycli-
cally changed so that the airflow swings to discharge cold air
in multiple directions of the indoor space. As a result, the air
conditioner may rapidly cool the indoor space and generate
a direct airflow of cold air that directly comes in contact with
the user.

[0326] In addition, the indoor unit 200 may also cyclically
turn the operation of the auxiliary fan 230 on or off| in order
to apply or remove the suction force to or from the dis-
charged airflow, thereby adjusting the direction of the dis-
charged airflow.

[0327] Returning to FIG. 10, the air conditioner checks an
actual indoor temperature and a target temperature while the
high speed mode is performed and determines whether the
actual indoor temperature has reached the target temperature
(operation S309).

[0328] In addition, when the actual indoor temperature is
determined to have reached the target temperature, the
auxiliary fan 230 is rotated by a preset RPM (operation
S310).
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[0329] As illustrated in FIG. 13, the indoor unit 200
rotates the auxiliary fan 230 by the preset RPM to adjust the
airflow direction to be D3 to allow the airflow direction to
head toward the surface of the ceiling. By this, the indoor
unit prevents cold air from directly coming in contact with
the user. That is, the indoor unit 200 generates an indirect
airflow.

[0330] Inaddition, when the auxiliary fan 230 is a fan that
can only be turned on or off, the indoor unit 200 may turn
on the auxiliary fan 230 to allow the minimum airflow angle
to be formed.

[0331] As illustrated in FIGS. 14A and 14B, the indoor
unit 200 vertically adjusts the airflow direction to discharge
cold air to a wide area and allows a temperature of an indoor
space to be maintained at a target temperature when the
indoor temperature reaches the target temperature while
adjusting the airflow direction upward to prevent the cold air
from directly coming in contact with the user. In this way, a
user feels pleasant.

[0332] As illustrated in FIG. 15, to rapidly lower the
temperature of the indoor space, the indoor unit 200 controls
the airflow to swing during the first section T1 until the
indoor temperature reaches the target temperature and after
the indoor temperature reaches the target temperature, con-
trols the RPM of the auxiliary fan 230 to be the preset RPM
during the second section T2 to maintain the temperature of
the indoor space at the target temperature.

[0333] Returning to FIG. 10, the air conditioner deter-
mines whether a shutdown command has been input (opera-
tion S311).

[0334] When it is determined that the shutdown command
has been input (“YES” to S311), the air conditioner stops the
main fan and the auxiliary fan (operation S312). In addition,
the air conditioner also stops the operations of the compres-
sor and the outdoor fan.

[0335] FIG. 16 is an example of a method of controlling
the air conditioner according to the embodiment.

[0336] When a working mode is input via the input unit
270 or the remote controller (not shown) of the indoor unit,
the air conditioner checks whether the input working mode
is the normal mode or the airflow circulation mode (opera-
tion S401).

[0337] When the checked working mode is the normal
mode (“YES” to S401), the air conditioner performs opera-
tions S402, S403, S404, S405, S406, S411, and S412
illustrated in FIG. 16. Here, because the operations S402,
S403, S404, S405, S406, S411, and S412 are the same as the
operations S302, S303, S304, S305, S306, S311, and S312
described above with reference to FIG. 10, the description
thereof will be omitted.

[0338] When the working mode is the airflow circulation
mode instead of the normal mode (“NO” to S401), the air
conditioner rotates the main fan 220 and the auxiliary fan
230 in predetermined forms for the airflow circulation mode
(operation S407).

[0339] Specifically, when the airflow circulation mode is
performed, the air conditioner rotates the main fan 220 by
the preset RPM to draw air of the air-conditioned space,
heat-exchanges the drawn air, and discharges the heat-
exchanged air through the discharge portion 2505. Here, the
main fan 220 may also be rotated by the maximum RPM.
[0340] Then, the air conditioner variably controls the
rotational state of the second fan 230 (operation S408).
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[0341] Specifically, the auxiliary fan 230 of the indoor unit
200 of the air conditioner may be rotated by the first RPM,
the second RPM, and the third RPM. Here, the second RPM
may be greater than the first RPM, and the third RPM may
be greater than the second RPM. Here, an airflow discharged
from the indoor unit 200 when the auxiliary fan 230 rotates
by the first RPM is the same as D1 of FIG. 12 described
above, an airflow discharged from the indoor unit 200 when
the auxiliary fan 230 rotates by the second RPM is the same
as D2 of FIG. 12, and an airflow discharged from the indoor
unit 200 when the auxiliary fan 230 rotates by the third RPM
is the same as D3 of FIG. 12.

[0342] Because the plurality of auxiliary fans 230 are
disposed in the indoor unit 200 of the air conditioner, when
the RPM of each of the plurality of auxiliary fans 230 is
variably controlled independently, various new airflows in
which airflow patterns of D1, D2, an D3 of FIG. 12 are
combined may be formed. This will be described with
reference to FIGS. 17A and 17B part (a) to part (c).
[0343] FIGS. 17A and 17B part (a) to part (c) are views
illustrating an embodiment of forming various airflow pat-
terns by variably controlling RPM of the plurality of second
fans disposed in the indoor unit of the air conditioner. FIG.
17A is a table illustrating forms of variably controlling RPM
of the auxiliary fan 230. In FIG. 17B part (a) to part (c),
airflows formed by variably controlling RPM in each of the
operation operations #1, #2, and #3 illustrated in the table of
FIG. 17A are separately shown. The plurality of auxiliary
fans 230 each are differentiated as an auxiliary fan A, an
auxiliary fan B, and an auxiliary fan C.

[0344] In the initial operation, all of the plurality of
auxiliary fans 230 begin from an off state.

[0345] In the first operation #1 for realizing variable
airflow patterns, the auxiliary fan A, the auxiliary fan B, and
the auxiliary fan C are rotated by the first RPM, the second
RPM, and the third RPM, respectively. Then, in the second
operation #2, the auxiliary fan A, the auxiliary fan B, and the
auxiliary fan C are rotated by the third RPM, the first RPM,
and the second RPM, respectively. Then, in the third opera-
tion #3, the auxiliary fan A, the auxiliary fan B, and the
auxiliary fan C are rotated by the second RPM, the third
RPM, and the first RPM, respectively. The first to third
operations #1, #2, and #3 are continuously repeated.
[0346] As in the above, the auxiliary fan A, the auxiliary
fan B, and the auxiliary fan C are not rotated by the same
RPM, but the auxiliary fan A, the auxiliary fan B, and the
auxiliary fan C are rotated by different RPM while the RPM
of each of the auxiliary fan A, the auxiliary fan B, and the
auxiliary fan C is not fixed and may be changed to a rotating
manner every predetermined interval.

[0347] As a result, the pattern of the airflow discharged
through the discharge portion 2505 of the indoor unit 200
may be changed in various ways. As illustrated in FIG. 17B
part (a) to part (c), a combination of airflows discharged
from the discharge portion 2505 of the indoor unit 200
changes in every operation. That is, it can be recognized that
the discharged airflow forms a D1-D2-D3 combination in
the operation #1, the discharged airflow forms a D3-D1-D2
combination in the operation #2, and the discharged airflow
forms a D2-D3-D1 combination in the operation #3.
[0348] In this manner, the air conditioner may control a
state of a discharged airflow generated from at least one of
the plurality of discharge portions 2505 to be differentiated
from states of discharged airflows generated from remaining
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discharge portions while controlling the plurality of auxil-
iary fans 230 such that a position at which the differentiated
discharged airflow is generated among the plurality of
discharge portions 2506 cycles. By this, an effect of dis-
charging an airflow while rotating the indoor unit 200 may
be obtained.

[0349] The time duration for each of the first to third
operations #1, #2, and #3 depends on a predetermined
amount of time. To increase a speed at which variable
airflow patterns are changed, the time duration for each of
the operations #1, #2, and #3 may be shortened (e.g. three
seconds). Conversely, to relatively slow down the speed at
which the variable airflow patterns are changed, the time
duration for each of the operations #1, #2, and #3 may be
relatively extended (e.g. seven seconds).

[0350] As in the above, the RPM of the auxiliary fan 230
may be cyclically changed to form various forms of dis-
charged airflows such that cold air may be discharged in
multiple directions of the indoor space, thereby rapidly
cooling the indoor space and generating a direct airflow of
cold air that directly comes in contact with the user.

[0351] Furthermore, the indoor unit 200 may also turn the
operation of the auxiliary fan 230 on or off| in order to apply
or remove the suction force to or from the discharged airflow
in order to adjust the direction of the discharged airflow. This
will be described with reference to FIGS. 18A and 18B.

[0352] FIGS. 18A and 18B part (a) to part (c) are views
illustrating an embodiment of forming variable airflow pat-
terns by variably controlling turning on or off the plurality
of second fans disposed in the indoor unit of the air
conditioner. FIG. 18A is a table illustrating forms of variably
controlling turning on or off the second fan 230. In FIG. 18B
part (a) to part (c), forms of airflows discharged in each of
the operations #1, #2, and #3 illustrated in the table of FIG.
18A are separately shown. The plurality of auxiliary fans
230 each are differentiated as an auxiliary fan A, an auxiliary
fan B, and an auxiliary fan C.

[0353] In the initial operation, all of the plurality of
auxiliary fans 230 begin from an off state.

[0354] In the first operation #1 for realizing variable
airflow patterns, only the auxiliary fan A is turned on, and
the remaining auxiliary fan B and auxiliary fan C are turned
off. Then, in the second operation #2, only the auxiliary fan
B is turned on, and the remaining auxiliary fan A and
auxiliary fan C are turned off. Then, in the third operation
#3, only the auxiliary fan C is turned on, and the remaining
auxiliary fan B and auxiliary fan A are turned off. The first
to third operations #1, #2, and #3 are continuously repeated.

[0355] An airflow Dn illustrated in FIG. 18B part (a) to
part (c) refers to any one of the airflows D1, D2, and D3
formed in accordance with the RPM of the auxiliary fan 230
as described above with reference to FIGS. 17A and 17B
part (a) to part (c) (n=1, 2, 3). That is, the airflow Dn formed
by the auxiliary fan 230 which is turned on among the
plurality of auxiliary fans 230 may be any one of the airflows
D1, D2, and D3 formed in accordance with the RPM of the
auxiliary fan 230. Other airflows Al illustrated in FIG. 18B
part (a) to part (c) refer to discharged airflows A1 when the
auxiliary fan 230 does not operate. That is, an airflow same
as Dn illustrated in FIG. 18B part (a) to part (c) is formed
when the auxiliary fan 230 is turned on, and airflows same
as Al in FIG. 18B part (a) to part (c) are formed when the
auxiliary fan 230 is turned off.
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[0356] As in the above, the auxiliary fan A, the auxiliary
fan B, and the auxiliary fan C are not controlled at once to
be turned on or off uniformly, but at least one of the auxiliary
fan A, the auxiliary fan B, and the auxiliary fan C is
controlled to be turned off or turned on while the on/off state
of each of the auxiliary fan A, the auxiliary fan B, and the
auxiliary fan C is not fixed and may be switched to a rotating
manner every predetermined interval.

[0357] As a result, the pattern of the airflow discharged
through the discharge portion 2505 of the indoor unit 200
changes in various ways. As illustrated in FIG. 18B part (a)
to part (¢), a combination of airflows discharged from the
discharge portion 2505 of the indoor unit 200 changes in
every operation. That is, it can be recognized that the
discharged airflow forms a Dn-A1-Al combination in the
operation #1, the discharged airflow forms an A1-Dn-Al
combination in the operation #2, and the discharged airflow
forms an A1-A1-Dn combination in the operation #3.
[0358] In this manner, the air conditioner may control a
state of a discharged airflow generated from at least one
discharge portion of the plurality of discharge portions 2505
to be differentiated from states of discharged airflows gen-
erated from remaining discharge portions while controlling
the plurality of auxiliary fans 230 such that a position at
which the differentiated discharged airflow is generated
among the plurality of discharge portions 2504 circulates.
By this, an effect of discharging an airflow while rotating the
indoor unit 200 may be obtained.

[0359] The time duration for each of the first to third
operations #1, #2, and #3 depends on a predetermined
amount of time. To increase a speed at which variable
airflow patterns are changed, the time duration for each of
the operations #1, #2, and #3 may be shortened (e.g. three
seconds). Conversely, to relatively slow down the speed at
which the variable airflow patterns are changed, the time
duration for each of the operations #1, #2, and #3 may be
relatively extended (e.g. seven seconds).

[0360] Returning to FIG. 16, the air conditioner checks
whether the working mode is switched from the airflow
circulation mode to the normal mode while the airflow
circulation mode is performed (operation S409).

[0361] When the working mode is switched from the
airflow circulation mode to the normal mode (“YES” to
S409), the air conditioner continues to the operation S402 to
perform the normal mode.

[0362] Unlike the above, when the working mode is
continuously maintained as the airflow circulation mode
(“NO” to S409), the air conditioner continues to the opera-
tion S408 of variably controlling the rotational state of the
auxiliary fan 230.

[0363] Forming variable airflow patterns by controlling
RPM of the auxiliary fan 230 is illustrated in FIGS. 17A and
17B part (a) to part (c), and forming variable airflow patterns
by controlling an on/off state of the auxiliary fan 230 is
illustrated in FIGS. 18A and 18B part (a) to part (c).
[0364] The air conditioner according to the embodiment of
the present disclosure is not limited to performing any one
of controlling the RPM of the auxiliary fan 230 and con-
trolling the on/off state of the auxiliary fan 230 and may
form another form of variable airflows by combining the
controlling of the RPM and the controlling of the on/off state
of the auxiliary fan 230. For example, some of the auxiliary
fan A, the auxiliary fan B, and the auxiliary fan C may have
the on/off state thereof controlled and the remaining auxil-
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iary fans may have the RPM thereof controlled. In another
example, some of the auxiliary fan A, the auxiliary fan B,
and the auxiliary fan C may have the on/off state thereof
controlled and the remaining auxiliary fans may have RPM
thereof controlled, and after a predetermined amount of time
passes, the roles may be exchanged with each other and
some of the auxiliary fan A, the auxiliary fan B, and the
auxiliary fan C may have RPM thereof controlled and the
remaining auxiliary fans may have the on/off state thereof
controlled.

[0365] In addition, although not illustrated in FIG. 16,
when the shutdown command is generated while the airflow
circulation mode is being performed, the rotations of the
main fan 220 and the auxiliary fan 230 may be stopped as
in the operation S412 described above. Here, the air condi-
tioner may also stop the operations of the compressor and
the outdoor fan.

[0366] FIG. 19 is a control flow chart of the defrosting
operation of the air conditioner according to the embodi-
ment, and FIG. 20 is an exemplary view of adjusting an
airflow during the defrosting operation of the air conditioner
according to the embodiment.

[0367] The order of controlling the defrosting operation
will be described with reference to FIGS. 19 and 20.
[0368] The air conditioner performs the heating operation
(operation S801).

[0369] When a power-on signal is input via the input unit
270 or the remote controller (not shown) of the indoor unit,
the air conditioner checks an operation mode and controls
the flow passages of the four-way valve 160 when the
operation mode is the heating operation. Also, the air
conditioner drives the compressor 110 and adjusts the open-
ing of the expansion valve 130 to allow the refrigerant
compressed by the compressor 110 to move to the indoor
heat exchanger 210 via the four-way valve 160.

[0370] Here, the refrigerant of the indoor heat exchanger
210 is delivered to the outdoor heat exchanger 120 via the
expansion valve 130. In this manner, the air conditioner may
allow the refrigerant to be circulated in the heating cycle to
perform the heating operation. Here, the outdoor heat
exchanger 120 of the outdoor unit serves as an evaporator.
As the time of performing the heating operation increases,
dew is formed and frost is generated on the surface of the
outdoor heat exchanger 120.

[0371] The air conditioner performs the heating operation
in the normal mode or the high speed mode. The air
conditioner may adjust the direction of airflow discharged
through the discharge portion while controlling the RPM of
the main fan 220 of the indoor unit 200 based on a selected
working mode and controlling the RPM of the auxiliary fan
230 based on the RPM of the main fan 220.

[0372] As in the above, the air conditioner determines a
start of the defrosting operation for removing the frost on the
outdoor heat exchanger 120 while performing the heating
operation (operation S802).

[0373] The determining of the start of the defrosting
operation includes checking a defrosting temperature corre-
sponding to a detected outdoor temperature and comparing
the checked defrosting temperature with the detected tem-
perature of the outdoor heat exchanger to determine as the
start of the defrosting operation when the temperature of the
outdoor heat exchanger is equal to or lower than the defrost-
ing temperature.
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[0374] The checking of the defrosting temperature takes
into consideration that the temperature of the outdoor heat
exchanger may vary in accordance with the outdoor tem-
perature and whether the frost is formed, and checks the
temperature of the outdoor heat exchanger when the frost is
formed at each outdoor temperature in order to accurately
recognize whether the frost is formed.

[0375] In addition, the determining of the start of the
defrosting operation may also include counting the operation
time of the compressor while the heating operation is being
performed, and determining as the start of the defrosting
operation when the counted operation time of the compres-
sor is equal to or longer than a preset amount of time.
[0376] When the start of the defrosting operation is deter-
mined (“YES” to S802), the air conditioner switches the
flow passages of the four-way valve 160 to perform the
cooling cycle in order to perform the defrosting operation
(operation S803).

[0377] Here, the outdoor heat exchanger of the outdoor
unit serves as a condenser, and the indoor heat exchanger of
the indoor unit serves as an evaporator.

[0378] Then, the air conditioner stops the rotation of the
main fan 220 (operation S804) and rotates the auxiliary fan
230 (operation S805). As a result, air flowed to the indoor
space is drawn again.

[0379] As illustrated in FIG. 20, a process, in which air of
the indoor space is forcibly drawn and air heat-exchanged in
the indoor heat exchanger is forcibly discharge, does not
occur because he main fan 220 of the indoor unit is stopped,
however, a state, in which air naturally heat-exchanged in
the indoor heat exchanger 210 that serves as an evaporator
is discharged to the indoor space, occurs during the defrost-
ing operation.

[0380] Accordingly, the indoor unit 200 rotates the aux-
iliary fan 230 to adjust the direction of the airflow dis-
charged through the discharge portion to be upward. By this,
the air naturally heat-exchanged in the indoor heat
exchanger 210 may be prevented from moving to the indoor
space.

[0381] The rotating of the auxiliary fan 230 includes
checking the RPM of the main fan 220 during the heating
operation right before the defrosting operation and control-
ling the RPM of the auxiliary fan 230 based on the checked
RPM of the main fan 220.

[0382] The air conditioner determines an end of the
defrosting operation while performing the defrosting opera-
tion (operation S806).

[0383] Here, the determining of the end of the defrosting
operation includes detecting the temperature of the outdoor
heat exchanger while performing the defrosting operation,
determining whether the detected temperature of the outdoor
heat exchanger is equal to or higher than a preset tempera-
ture, and determining as the end of the defrosting operation
when the detected temperature of the outdoor heat
exchanger is determined to be equal to or higher than the
preset temperature.

[0384] In addition, the determining of the end of the
defrosting operation may also include counting the operation
time of the defrosting while the defrosting operation is being
performed and determining whether the counted operation
time of the defrosting has exceeded a preset amount of time.
[0385] When the end of the defrosting operation is deter-
mined to have arrived (“YES” to S806), the air conditioner
stops the auxiliary fan 230 (operation S807).

Dec. 6, 2018

[0386] In addition, the air conditioner switches the flow
passages of the four-way valve 160 and rotates the main fan
220 again to perform the heating operation.

[0387] The air conditioner may perform the heating opera-
tion in a working mode that was performed right before the
defrosting operation. When however, the working mode is
changed by the user, the main fan 220 and the auxiliary fan
230 are rotated based on the changed working mode.
[0388] FIG. 21 is a control flow chart of an air conditioner
according to an embodiment.

[0389] When a power-on signal is input via the input unit
270 or the remote controller (not shown) of the indoor unit
200, the air conditioner checks an operation mode, and when
the operation mode is the cooling operation, drives the
compressor 110 and opens the expansion valve 130 to allow
the refrigerant compressed by the compressor 110 to move
to the indoor heat exchanger 210 via the outdoor heat
exchanger 120 and the expansion valve 130. In this manner,
the air conditioner allows the refrigerant to be circulated in
the cooling cycle to perform the cooling operation. Further-
more, when the four-way valve is disposed, the air condi-
tioner controls the flow passages of the four-way valve 160
to perform the cooling operation.

[0390] The air conditioner may perform the cooling opera-
tion in various working modes. Here, the working modes
may include the normal mode and the high speed mode.
[0391] When a working mode is input via the input unit
270 or the remote controller (not shown) of the indoor unit
200, the air conditioner determines whether the input work-
ing mode is the normal mode or the high speed mode
(operation S501).

[0392] When the checked working mode is the normal
mode (“YES” to S501), the air conditioner performs opera-
tions S502, S503, S504, S505, S506, S512, and S513.
Because the operations S502, S503, S504, S505, S506,
S512, and S513 are the same as the operations S302, S303,
S304, S305, S306, S311, and S312 described above with
reference to FIG. 10, the description thereof will be omitted.
[0393] When the high speed mode is input (“NO” to
S501), the air conditioner activates the operation of the third
detection unit 244 to detect a human body in the indoor
space (operation S507).

[0394] When a human body is detected, the air conditioner
checks the position of the human body (operation S508) and
checks an airflow angle corresponding to the checked posi-
tion.

[0395] In addition, the air conditioner rotates the main fan
220 by the preset RPM (operation S509), checks the RPM
of the auxiliary fan 230 corresponding to the RPM of the
main fan 220 and the airflow angle (operation S510), and
rotates the auxiliary fan 230 by the checked RPM (operation
S511).

[0396] As inthe above, when performing in the high speed
mode, the air conditioner rotates the main fan 220 by the
preset RPM to draw air of the indoor space, heat-exchanges
the drawn air, and discharges the heat-exchanged air through
the discharge portion. Here, the main fan 220 may also be
rotated by the maximum RPM.

[0397] Then, the air conditioner controls the RPM of the
auxiliary fan 230 to adjust the direction of the airflow
discharged from the indoor unit 200 to head toward the
position of the user, thereby generating a direct airflow of
cold air that directly comes in contact with the user.
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[0398] Then, the air conditioner determines whether the
shutdown command has been input (operation S512), and,
stops the main fan 220 and the auxiliary fan 230 (operation
S513) when it is determined that the shutdown command has
been input (“YES” to S512). In addition, the air conditioner
also stops the operations of the compressor and the outdoor
fan.

[0399] FIG. 22 is a control flow chart of an air conditioner
according to an embodiment.

[0400] When a power-on signal is input via the input unit
270 or the remote controller (not shown) of the indoor unit,
the air conditioner supplies operating power to various types
of loads in the indoor unit and the outdoor unit.

[0401] When an operation command is received (“YES”
to S601), the air conditioner determines whether the
received operation command is an initial operation com-
mand (operation S602).

[0402] When the received operation command is deter-
mined to be an initial operation command (“YES” to S602),
the air conditioner checks the amount of dust in the filter
portion based on the information detected by the fourth
detection unit 245 and stores the checked amount of dust as
a first amount of dust (operation S603).

[0403] The air conditioner drives the various types of
loads in the indoor unit and the outdoor unit to perform an
operation mode, i.e. the heating operation or the cooling
operation (operation S604).

[0404] The air conditioner may perform the cooling opera-
tion in various working modes. Here, the working modes
may include the normal mode and the high speed mode, and
because the operations to control the normal mode and the
high speed mode are the same as in the previous embodi-
ment, the description thereof will be omitted.

[0405] While performing an operation mode, the air con-
ditioner checks the RPM of the main fan 220 and the
auxiliary fan 230 based on a working mode, airflow direc-
tion information, and airflow speed information and rotates
each of the main fan 220 and the auxiliary fan 230 by the
checked RPM (operation S605).

[0406] The air conditioner checks a second amount of dust
in the filter portion in a predetermined cycle during the
operation (operation S606).

[0407] Here, the checking of the amount of dust in the
filter portion may include using an optical sensor to detect
the amount of light and checking the amount of dust
corresponding to the detected amount of light, may include
using an air pressure sensor to detect the air pressure and
checking the amount of dust corresponding to the detected
air pressure, or may include detecting the current of the first
motor and checking the amount of dust corresponding to the
detected current.

[0408] In addition, the checking of the amount of dust in
the filter portion may include checking a duty ratio of the
PWM for rotating the first motor 221 by the maximum RPM.
[0409] The air conditioner checks a value for compensat-
ing the RPM of the auxiliary fan 230 corresponding to the
first amount of dust and the second amount of dust to
compensate for the RPM of the auxiliary fan 230 (operation
S607).

[0410] When the airflow speed decreases due to the RPM
of the main fan 220 decreasing due to dust in the filter
portion, the air conditioner may lower RPM of the auxiliary
fan 230 to maintain the airflow direction.
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[0411] In addition, when the checked amount of dust is
equal to or larger than a reference amount of dust, the air
conditioner outputs cleaning information for performing
cleaning.

[0412] When clean information is input to the input unit
(operation S608), the air conditioner initializes the compen-
sation value of the auxiliary fan 230 (operation S609).
[0413] The air conditioner determines whether the shut-
down command has been input (operation S610), and stops
the main fan and the auxiliary fan (operation S611) when it
is determined that shutdown command has been input
(“YES” to S610). In addition, the air conditioner also stops
the operations of the compressor and the outdoor fan.
[0414] FIG. 23 is an exemplary view of airflow control
units AP3 disposed in the air conditioner according to an
embodiment. Furthermore, like reference numerals will be
given to like elements which are the same as those in FIG.
2 described above, and the description thereof will be
omitted.

[0415] The airflow control units AP3 may include at least
one auxiliary fan 230 to generate a suction force for suc-
tioning in air around the discharge portion 2504, the second
motor 231 to apply a driving force to each of the auxiliary
fans 230, and the flow passage portion 260 to form a flow
passage for guiding air drawn by each of the auxiliary fans
230.

[0416] The flow passage portion 260 includes the inlet
portion 260a to draw the air around the discharge portion
2505, a first outlet portion 2605 to discharge the drawn air
toward the discharge portion, and a second outlet portion
260c¢ to discharge the drawn air toward the indoor heat
exchanger.

[0417] In addition, the flow passage portion 260 may
further include the first flow passage 261 formed at the outer
portion of the housing 250 in the circumferential direction to
communicate with the inlet portion 260a, the second flow
passage 262 configured to extend from the first flow passage
261 to the radial inner portion, and the third flow passage
263 formed in the case 232. Consequently, the air drawn
through the inlet portion 260a may pass through the first
flow passage 261, the second flow passage 262, and the third
flow passage 263 and be discharged through the first outlet
portion 2605 or the second outlet portion 260c.

[0418] Furthermore, the flow passage portion 260 may
further include a first opening-and-closing member 265
disposed in the third flow passage 263 to open and close the
first outlet portion 2605 and a second opening-and-closing
member 266 disposed in the second flow passage 262 to
open and close the second outlet portion 260c. Here, the first
opening-and-closing member 265 and the second opening-
and-closing member 266 may be dampers.

[0419] The airflow control units AP3 may discharge the
drawn air in the opposite direction of the direction Al in
which the discharged air flows, may enlarge the angle of the
discharged airflow, and may further facilitate controlling of
the airflow. That is, when the direction of the discharged
airflow is the direction A1 when the plurality of auxiliary
fans 230 of the airflow control units AP3 do not operate, the
plurality of auxiliary fans 230 of the airflow control units
AP3 may operate to draw air from one direction off of the
direction Al, thereby switching the direction of the dis-
charged airflow to the direction A2.

[0420] Here, switching of the angle of the discharged
airflow may be adjusted in accordance with the amount of air
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drawn by the auxiliary fan 230. That is, the angle of the
discharged airflow may be switched to a small angle when
the amount of air drawn by the auxiliary fan 230 is large, and
the angle of the discharged airflow may be switched to a
large angle when the amount of air drawn by the auxiliary
fan 230 is small. Here, the angle of the discharged airflow is
based on the surface of the ceiling. That is, the angle of the
discharged airflow is 0° in the horizontal direction corre-
sponding to the surface of the ceiling and is 90° in the
direction perpendicular to the surface of the ceiling.
[0421] The structure of the flow passage portion 260 of the
embodiment is merely an example, and the flow passage
portion 260 may have any structure, shape, and arrangement
as long as the flow passage portion 260 connects the inlet
portion 260a, the first outlet portion 2605, and the second
outlet portion 260c.

[0422] FIG. 24 is a control block diagram of an air
conditioner according to an embodiment.

[0423] The air conditioner according to an embodiment
includes the outdoor unit 100 and the indoor unit 200, and
the outdoor unit 100 and the indoor unit 200 communicate
with each other. That is, the outdoor unit 100 and the indoor
unit 200 transmit and receive information on each other, i.e.,
information of the outdoor unit 100 and information of the
indoor unit 200.

[0424] The outdoor unit 100 of the air conditioner includes
the first driving module 190 for controlling various types of
devices such as the first detection unit 150, the compressor,
and the expansion valve, etc. Because the first detection unit
150 and the first driving module 190 are the same as those
included in the outdoor unit 100 in the embodiment illus-
trated in FIG. 9, the description thereof will be omitted.
[0425] The indoor unit 200 of the air conditioner includes
the second detection unit 240, the input unit 270, the display
unit 280, and the second driving module 290. Because the
second detection unit 240, the input unit 270, and the display
unit 280 are the same as those included in the indoor unit 200
in the embodiment illustrated in FIG. 9, the description
thereof will be omitted.

[0426] The second driving module 290 controls rotations
of the main fan 220 and the auxiliary fan 230 based on the
information input to the input unit 270 and the information
detected by the second detection unit 240 and includes the
second control unit 291, the second storage unit 292, the
second communication unit 293, the second driving unit
294, and the third driving unit 294¢. Because the second
storage unit 292, the second communication unit 293, and
the second driving unit 294 are the same as those included
in the indoor unit 200 in the embodiment illustrated in FIG.
9, the description thereof will be omitted.

[0427] The second control unit 291 controls operations of
the main fan 220, the auxiliary fan 230, etc. based on the
information input to the input unit 270 and the information
received by the second communication unit 293.

[0428] When the normal mode is selected, the second
control unit 291 controls the first opening-and-closing mem-
ber 265 to be open to open the first outlet portion 2605 and
controls the second opening-and-closing member 266 to be
closed to close the second outlet portion 260c¢. By this, the
second control unit 291 allows air introduced by the auxil-
iary fan 230 to be discharged to the discharge portion.
[0429] In addition, when the normal mode is selected, the
second control unit 291 controls the main fan 220 and the
auxiliary fan 230 so that an airflow having a reference
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airflow speed and a reference airflow direction is discharged.
In the normal mode, when information on the airflow speed
and the airflow direction is input, the second control unit 291
checks the RPM of the main fan 220 corresponding to the
input airflow speed information, checks an airflow angle
corresponding to the airflow direction information, and
controls the RPM of the auxiliary fan 230 based on the
checked RPM of the main fan 220 and the airflow angle.
[0430] When the high speed mode is selected, the second
control unit 291 controls the main fan 220 by the preset
RPM and controls the RPM of the auxiliary fan 230 based
on the RPM of the main tan 220.

[0431] FIG. 25 is a control flow chart of the air conditioner
according an embodiment, and FIGS. 26 and 27 are exem-
plary views of airflows in the indoor unit disposed in the air
conditioner according to an embodiment.

[0432] When a power-on signal is input via the input unit
270 or the remote controller (not shown) of the indoor unit,
the air conditioner checks an operation mode and performs
the checked operation mode.

[0433] The air conditioner may perform the heating opera-
tion or the cooling operation in various working modes.
Here, the working modes may include the normal mode and
the high speed mode.

[0434] When a working mode is input via the input unit
270 or the remote controller (not shown) of the indoor unit,
the air conditioner determines whether the input working
mode is the normal mode or the high speed mode (operation
S701).

[0435] When the checked working mode is the normal
mode (“YES” to S701), the air conditioner opens the first
opening-and-closing member 265 and closes the second
opening-and-closing member 266 (operation S702).

[0436] When the checked operation mode is the normal
mode, as illustrated in FIG. 26, the air conditioner controls
the first opening-and-closing member 265 to be open to open
the first outlet portion 26056 and controls the second opening-
and-closing member 266 to be closed to close the second
outlet portion 260c¢. By this, air introduced by the auxiliary
fan 230 may be discharged to the discharge portion.
[0437] In addition, the air conditioner determines whether
information on the airflow speed and the airflow direction is
input in the normal mode (operation S703), and rotates the
main fan 220 and the auxiliary fan 230 by the reference
RPM (operation S704) when it is determined that there is no
input information on the airflow speed and the airflow
direction (“NO” to S703).

[0438] Specifically, the air conditioner rotates the main fan
220 by the reference RPM to draw air of the indoor space,
heat-exchanges the drawn air, and discharges the heat-
exchanged air through the discharge portion at a reference
airflow speed. In addition, the indoor unit of the air condi-
tioner rotates the auxiliary fan 230 by the reference RPM to
apply a suction force to the airflow discharged through the
discharge portion and adjusts the airflow direction to be a
reference direction. Here, air drawn by the rotation of the
auxiliary fan 230 is discharged again to the outside of the
indoor unit through the flow passage portion 260.

[0439] In this manner, the indoor unit 200 of the air
conditioner may rotate the main fan 220 by the reference
RPM and rotate the auxiliary fan 230 by the reference RPM
during the normal mode to adjust the speed and the direction
of the airflow discharged to the indoor space to be the
reference airflow speed and the reference airflow direction.
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[0440] When it is determined that the airflow speed infor-
mation and the airflow direction information have been input
while the normal mode is selected (“YES” to S703), the air
conditioner checks the RPM of the main fan 220 corre-
sponding to the airflow speed information and the airflow
angle corresponding to the airflow direction information
(operation S705), and checks the RPM of the auxiliary fan
230 based on the RPM of the main fan 220 and the airflow
angle checked (operation S706).

[0441] Then, the air conditioner rotates the main fan 220
and the auxiliary fan 230 by the checked RPM (operation
S707). Furthermore, the reference airflow speed is applied as
the airflow speed information when the airflow speed infor-
mation is not input, and the reference airflow direction is
applied as the airflow direction information when the airflow
direction information is not input.

[0442] When the high speed mode is input (“NO” to
S701), the air conditioner closes the first opening-and-
closing member 265 and opens the second opening-and-
closing member 266 (operation S708).

[0443] As illustrated in FIG. 27, the indoor unit 200
controls the first opening-and-closing member 265 to be
closed to close the first outlet portion 2605 and controls the
second opening-and-closing member 266 to be opened to
open the second outlet portion 260c. In this way, the air
introduced by the auxiliary fan 230 may be discharged to the
indoor heat exchanger. In this manner, the indoor unit 200
re-suctions in the discharged air, thereby compensating for
a temperature of discharged air at an initial stage of cooling
and heating operations and improving cooling and heating
temperatures sensed by the user.

[0444] In addition, the air conditioner rotates the main fan
220 by the preset RPM, checks the RPM of the auxiliary fan
230 corresponding to the RPM of the main fan and the
airflow angle, and rotates the auxiliary fan 230 by the RPM
checked. Here, the air conditioner may also rotate the main
fan 220 by the maximum RPM.

[0445] Furthermore, the air conditioner may determine
whether the airflow direction information and the airflow
speed information have been input even in the high speed
mode, and, when the airflow direction information and the
airflow speed information have been input, may control the
RPM of the main fan 220 and the auxiliary fan 230 based on
the airflow direction information and the airflow speed
information.

[0446] The air conditioner determines whether the shut-
down command has been input (operation S709) and, when
it is determined that the shutdown command has been input,
stops the main fan and the auxiliary fan (operation S710).

[0447] Inthe above, an operation of controlling an airflow
direction based on the circular ceiling-mounted indoor unit
has been described. However, the structure of the indoor unit
is not limited to be formed in the circular shape and being
installed on the ceiling.

[0448] In other words, the indoor unit may have any shape
as long as the indoor unit includes a main fan that generates
an airflow and an auxiliary fan that changes the direction of
the airflow, and the shape of the indoor unit may be changed
in various ways. For example, the indoor unit may be a
quadrilateral ceiling-mounted indoor unit, a wall-mounted
indoor unit, or a stand-type indoor unit.
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[0449] Hereinafter, another example among various struc-
tures of an indoor unit will be described.

[0450] FIGS. 28 and 29 are exemplary views of an indoor
unit of an air conditioner according to an embodiment. Like
reference numerals will be given to like elements overlap-
ping with those in the embodiments mentioned above, and
the description thereof will be omitted.

[0451] As illustrated in FIG. 28, an indoor unit 200-2 of an
air conditioner includes the housing 250 having a nearly
quadrilateral shape when viewed in the vertical direction.
[0452] The suction portion 250a through which air is
drawn may be formed at a central portion of a bottom
surface of the housing 250, and the discharge portion 2506
through which air is discharged may be formed at a radial
outer portion of the bottom surface of the suction portion.
[0453] The discharge portion 2506 may have a nearly
quadrilateral shape when viewed in the vertical direction and
corner portions thereof may be roundly formed.

[0454] Although the discharge portion of the indoor unit
of the conventional air conditioner can only have a straight
shape in order to rotate the blade, the discharge portion 2506
according to the embodiment does not have a blade structure
and thus may have the rounded corner portions.

[0455] In addition, the discharge portion 2505 may have
various polygonal shapes including a triangular shape, a
pentagonal shape, a hexagonal shape, etc. other than the
quadrilateral shape.

[0456] In the housing 250, the indoor heat exchanger 210
and the main fan 220, the auxiliary fan 230, and the flow
passage portion 260 disposed in the radial inner portion of
the indoor heat exchanger 210 to circulate air may be
disposed.

[0457] The indoor heat exchanger 210 includes the header
211 connected to an external refrigerant tube to supply or
recover refrigerant to or from the tube 212 and the tube 212
through which refrigerant flows.

[0458] Here, an airflow of heat-exchanged air may be
generated by the main fan 220, and a direction of the airflow
may be changed by the auxiliary fan 230.

[0459] In addition, unlike the indoor unit illustrated in
FIG. 28, the indoor unit 200-2 of the air conditioner may
have the discharge portion 2505 formed with each side
formed in a curved shape as illustrated in FIG. 29. That is,
the discharge portion 2505 may have a nearly quadrilateral
shape as a whole when viewed in the vertical direction while
each side thereof is formed in a curved shape instead of a
straight shape.

[0460] FIGS. 30 and 31 are exemplary views of an indoor
unit of an air conditioner according to an embodiment.
Specifically, FIGS. 30 and 31 illustrate a wall-mounted
indoor unit 200-3, FIG. 30 is a perspective view of the
wall-mounted indoor unit 200-3, and FIG. 31 is a side
cross-sectional view of the wall-mounted indoor unit 200-3.
Like reference numerals will be given to like elements
overlapping with those in the embodiments mentioned
above, and the description thereof will be omitted.

[0461] As illustrated in FIG. 30, the indoor unit 200-3 may
be installed on a wall W.

[0462] The indoor unit 200-3 of the air conditioner
includes the housing 250 having the suction portion 250a
and the discharge portion 2505.

[0463] The housing 250 includes a rear housing 256
coupled to the wall W and a front housing 257 coupled to a
front portion of the rear housing 256.
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[0464] The suction portion 250a through which air is
drawn may be formed at a front surface and an upper surface
of the front housing 257, and the discharge portion 2505
through which air is discharged may be formed at a lower
portion of the front housing 257.

[0465] As in the embodiments mentioned above, the dis-
charge portion 2505 may have various shapes including a
circular shape, a polygonal shape, a curved shape, etc.
Consequently, the indoor unit 200-3 of the air conditioner
may draw air from the front portion and the upper portion,
heat-exchange the air, and discharge the heat-exchanged air
through the lower portion. The housing 250 may have a
Coanda curved surface portion 257a to guide air discharged
through the discharge portion 2505. The housing 250 may
guide the airflow discharged through the discharge portion
2505 to flow while in close contact with the Coanda curved
surface portion 257a.

[0466] The indoor unit 200-3 includes the indoor heat
exchanger 210 disposed in the housing 250 and the main fan
220 to circulate air. Here, the main fan 220 may be a
cross-flow fan.

[0467] The indoor unit 200-3 of the air conditioner further
includes the airflow control units AP to draw air around the
discharge portion 25056 to change the pressure in order to
control the direction of the discharged airflow.

[0468] The airflow control units AP may include at least
one auxiliary fan 230 to generate a suction force for suc-
tioning in the air around the discharge portion 2505, the
second motor 231 to apply a driving force to each of the
auxiliary fans 230, and the flow passage portion 260 to form
a flow passage for guiding air drawn by each of the auxiliary
fans 230.

[0469] The flow passage portion 260 may include the inlet
portion 260a to draw the air around the discharge portion
2505, the outlet portion 2605 to discharge the drawn air, and
a flow passage to connect the inlet portion 260a to the outlet
portion 2605. Furthermore, the inlet portion 260a may be
formed at the Coanda curved surface portion 257a of the
housing 250.

[0470] Here, an airflow of heat-exchanged air is generated
by the main fan 220, and the direction of the airflow may be
changed from A1 to A2 or A2 to Al by the auxiliary fan 230.
[0471] FIGS. 32 and 33 are exemplary views of an indoor
unit of an air conditioner according to an embodiment.
FIGS. 32 and 33 illustrate a stand-type indoor unit 200-4,
FIG. 32 is a perspective view of the stand-type indoor unit
200-4, and FIG. 33 is a side cross-sectional view of the
stand-type indoor unit 200-4. Like reference numerals will
be given to like elements overlapping with those in the
embodiments mentioned above, and the description thereof
will be omitted.

[0472] As illustrated in FIG. 32, the indoor unit 200-4 of
the air conditioner may be disposed to stand on a floor
surface F.

[0473] The indoor unit 200-4 of the air conditioner
includes the housing 250 having the suction portion 250a
and the discharge portion 2505. The housing 250 includes
the rear housing 256 having the suction portion 250a dis-
posed at an upper portion and left and right side surfaces
thereof and the front housing 257 coupled to the rear housing
256 and having the discharge portion 2505 disposed. Con-
sequently, the indoor unit 200-4 of the air conditioner may
draw air from the front portion and the side portion, heat-
exchange the air, and discharge the heat-exchanged air
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through the front portion. As in the embodiments mentioned
above, the discharge portion 2505 may have various shapes
including a circular shape, a polygonal shape, a curved
shape, etc.

[0474] The housing 250 may have the Coanda curved
surface portion 257a to guide air discharged through the
discharge portion 25056. The housing 250 may guide the
airflow discharged through the discharge portion 2505 to
flow in close contact with the Coanda curved surface portion
257a.

[0475] The indoor unit 200-4 includes the indoor heat
exchanger 210 disposed in the housing 250, a plurality of
main fans 220 to circulate air, and the first motor 221 to
apply a driving force to the plurality of main fans 220. Here,
the plurality of main fans 220 may be a mixed-flow fan or
an axial-flow fan.

[0476] The indoor unit 200-4 of the air conditioner further
includes the airflow control units AP to draw air around the
discharge portion 25056 to change the pressure in order to
control the direction of the discharged airflow. Here, the
airflow control units AP may be disposed around each of the
plurality of main fans 220. Furthermore, the plurality of
airflow control units AP may be disposed around one main
fan 220.

[0477] The airflow control units AP may include the
auxiliary fan 230 to generate a suction force for suctioning
in the air around the discharge portion 2505, the second
motor 231 to drive the auxiliary fan 230, and the flow
passage portion 260 to guide the air drawn by the auxiliary
fan 230.

[0478] The flow passage portion 260 may include the inlet
portion 260a to draw the air around the discharge portion
2505, the outlet portion 2605 to discharge the drawn air, and
the flow passage 261 to connect the inlet portion 260q to the
outlet portion 2605. Furthermore, the inlet portion 260a may
be formed at the Coanda curved surface portion 2574 of the
housing 250.

[0479] Here, an airflow of heat-exchanged air is generated
by the main fan 220, and the direction of the airflow may be
changed from Al to A2 or A2 to Al by the auxiliary fan 230.
[0480] Furthermore, in the case of the indoor unit having
the plurality of main fans 220, one main fan 220 may serve
as a main fan and draw air of the indoor space, heat-
exchange the drawn air, and discharge the heat-exchanged
air, and fans disposed adjacent to the main fan may serve as
auxiliary fans and adjust the direction of the airflow dis-
charged through the discharge portion.

[0481] In the above, the operation of controlling a direc-
tion of an airflow based on the indoor unit not including a
blade has been described. However, the indoor unit is not
limited to not including a blade.

[0482] In other words, the indoor unit may include a blade.
[0483] Hereinafter, an example of an indoor unit including
a blade will be described.

[0484] FIGS. 34 and 35 are exemplary views of an indoor
unit of an air conditioner according to an embodiment.
Specifically, FIG. 34 is a cross-sectional view illustrating the
configuration of the air conditioner, and FIG. 35 is a
perspective view illustrating a state in which a ceiling panel
of the air conditioner is disassembled.

[0485] As illustrated in FIGS. 34 and 35, a ceiling-
mounted air conditioner includes a box-shaped casing 910
inserted into a ceiling 901, having a blower device 920 and
a heat exchanger 930 disposed therein, and having a lower
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portion thereof opened, a drain member 940 configured to
gather condensate of the heat exchanger 930 and discharge
the condensate to the outside and coupled to the lower
portion of the casing 910, and a ceiling panel 970 coupled
to the drain member 940 and configured to cover an opening
901a of the ceiling 901.

[0486] The casing 910 is formed nearly in the shape of a
hollow enclosure in order to mount the blower device 920
and the heat exchanger 930 therein, and an insulating
member 911 formed with foamed polystyrene is attached to
an inner surface of the casing 910 for insulation. An adhe-
sive may be used in attaching the insulating member 911.
[0487] In the casing 910, the blower device 920 disposed
at a central portion to provide a forcibly blowing force and
the heat exchanger 930 disposed at a radial outer portion of
the blower device 920 to heat-exchange air introduced into
the casing 910 by the blower device 920 are disposed.
[0488] The blower device 920 includes a blower fan 921
to draw air from the bottom and discharge the air in the
radial direction and a driving motor 922 to drive the blower
fan 921, and the driving motor 922 is fixed to an inner upper
surface of the casing 910.

[0489] The heat exchanger 930 is disposed around the
blower fan 921 in the form of encompassing the blower fan
921 to exchange heat with air discharged from the blower
fan 921.

[0490] The drain member 940 includes a drain tray 950
disposed at a lower portion of the heat exchanger 930 to
gather and discharge condensate generated in a heat
exchange process, a cold air flow passage 951 formed at an
outer portion of the drain tray 950 to guide heat-exchanged
cold air to a discharge portion 972, and a partition unit 960
formed at an inner portion of the drain tray 950 to divide an
inner space of the casing 910 into a blower device region and
an outer region.

[0491] The drain tray 950 supports the lower portion of the
heat exchanger 930 and is formed in the shape of a groove
to allow the condensate generated on the outer surface of the
heat exchanger 930 to flow down and be collected in the
drain tray 950.

[0492] The partition unit 960 is formed in the shape of a
flat plate having an opening 961. The opening 961 of the
partition unit 960 is formed to have a larger diameter than
the outer diameter of the blower fan 921 to allow the blower
fan 921 to pass therethrough. This is to enable the blower fan
921 to be detached through the opening 961 when attempt-
ing to detach the blower fan 921 for maintenance and repair,
etc. of the driving motor 922. That is, the blower fan 921
may be detached even without detaching the partition unit
960. Here, the partition unit 960 may be integrally formed
with the drain tray 950, or the partition unit 960 and the drain
tray 950 may also be provided as separate members so that
the edge of the partition unit 960 may be coupled to the inner
circumferential side of the drain member 940.

[0493] The cold air flow passage 951 is formed at a
position corresponding to the discharge portion 972 to
communicate with the discharge portion 972 of the ceiling
panel 970 to be described below at the outer portion of the
drain tray 950. Consequently, a gap in the cold air flow
passage 951 in the width direction W is correspondingly
formed to be equal to or smaller than a gap of the discharge
portion 972 in the width direction W.

[0494] However, a gap of the cold air flow passage 951 in
a longitudinal direction L is formed to be smaller than a gap

Dec. 6, 2018

of the discharge portion 972 of the ceiling panel 970 in the
longitudinal direction L. This is to allow the drain member
940 installed at an inner portion of the discharge portion 972
to cover a refrigerant tube and other parts installed at an
inner portion of the ceiling panel 970 in order to prevent the
inner parts of the casing 910 from being exposed to the
outside through the discharge portion 972. That is, because
the air conditioner according to still another embodiment of
the present disclosure has four discharge portions 972
formed in the same shape to provide an aesthetic exterior, an
inner part may be inevitably disposed in at least one of the
discharge portions 972. Thus, the cold air flow passage 951
installed at the inner portion of the discharge portion 972 is
formed to be small to prevent the inner part from being
exposed to the outside through the discharge portion 972.
[0495] In addition, a bell mouth member 962 is disposed
at the lower portion of the partition unit 960. The bell mouth
member 962 includes a central opening 962a through which
drawn air passes and an air guide surface 9625 formed at the
opening 962a in a bent form. The circumferential portion of
the bell mouth member 962 is detachably coupled to the
opening 961 of the partition unit 960. The bell mouth
member 962 guides air introduced through a suction port
971 of the ceiling panel 970 toward a suctioning side of the
blower fan 921.

[0496] A control box 963 in which a plurality of electronic
parts for controlling an operation of the air conditioner are
embedded is installed at one portion of a lower surface of the
partition unit 960. The control box 963 is fixed to the lower
surface of the partition unit 960 close to the drain tray 950.
[0497] The lower surface of the drain member 940 is
supported by the upper surface of the ceiling panel 970.
While the bell mouth member 962 and the control box 963
are coupled to the drain member 940 as in the above, the
ceiling panel 970 is coupled to the drain member 940.
[0498] The suction port 971 for suctioning indoor air is
formed at a central portion of the ceiling panel 970, and the
plurality of discharge portions 972 are formed at the outer
portion of the suction port 971. The plurality of discharge
portions 972 are formed at positions corresponding to the
cold air flow passage 951 of the drain member 940.
[0499] In addition, a filter (971a) to filter air introduced
through the suction port 971 is installed at the suction port
971 of the ceiling panel 970. Also, a blade 973 to guide
discharged air while rotating along a predetermined section
is installed at each of the discharge portions 972. The blade
973 is operated by a motor (not shown) that rotates in the
forward direction and the reverse direction.

[0500] The discharge portions 972 are formed in the same
shape at each of the four places near the four sides of the
ceiling panel 970. The discharge portions 972 are formed in
the shape of a channel extending in the longitudinal direc-
tion L, the width direction W, and a thickness direction H to
have a rectangular cross-section and allow heat-exchanged
cold air that has passed through the cold air flow passage in
the thickness direction H to be discharged to the indoor
space.

[0501] FIG. 36 part (a) to part (d) is a view illustrating
states of blades of the air conditioner according to the
embodiment and forms of discharged airflows in accordance
with the states of the blades.

[0502] As illustrated in FIG. 36 part (a) to part (d),
operations of the blades 973 may include being open, being
closed, being open by a predetermined angle, and swinging
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by the predetermined angle. The opening of the blades 973
illustrated in FIG. 36 part (a) is a state in which the blades
973 are opened by the maximum angle. The closing of the
blades 973 illustrated in FIG. 36 part (b) is a state in which
the blades 973 are completely closed. The opening of the
blades 973 by a predetermined angle is a state in which the
blades 973 discharge airflows while being maintained at any
angle between being open and being closed. The swinging of
the blades 973 illustrated in FIG. 36 part (d) is a state in
which the blades 973 swing back and forth within a range of
any angle between being open and being closed.

[0503] FIGS. 37A and 37B part (a) to part (d) are a view
illustrating an embodiment of forming variable airflow pat-
terns by variably controlling swinging/fixing of the plurality
of blades disposed in the indoor unit of the air conditioner.
FIG. 37A is a table illustrating forms of variably controlling
swinging/fixing of the blades 973. In FIG. 37B part (a) to
part (d), airflows formed by variably controlling the blades
in each of the operations #1, #2, #3, and #4 illustrated in the
table of FIG. 37A are separately shown. The plurality of
blades 973 each are differentiated as a blade A, a blade B, a
blade C, and a blade D.

[0504] In the initial operation, all of the plurality of blades
973 begin from a closed state.

[0505] In the first operation #1 for realizing variable
airflow patterns, the blade A swings within a range of a
predetermined angle, and the remaining blade B, blade C,
and blade D are fixed. Here, “fixing” refers to being fixed
without swinging while being open by a predetermined
angle. Then, in the second operation #2, the blade B swings
within the range of the predetermined angle, and the remain-
ing blade A, blade C, and blade D are fixed. Then, in the
third operation #3, the blade C swings within the range of the
predetermined angle, and the remaining blade A, blade B,
and blade D are fixed. Then, in the fourth operation #4, the
blade D swings within the range of the predetermined angle,
and the remaining blade A, blade B, and blade C are fixed.
The first to fourth operations #1, #2, #3, and #4 are con-
tinuously repeated.

[0506] As in the above, the blade A, the blade B, the blade
C, and the blade D are not operated in the same fixed state,
but any one of the blade A, the blade B, the blade C, and the
blade D may swing and the remaining blades may be fixed
in a predetermined angle while the order of swinging each
of'the blade A, the blade B, the blade C, and the blade D may
be changed sequentially in a rotating manner every prede-
termined interval.

[0507] As a result, the pattern of the airflow discharged
through the discharge portions 972 may be changed in
various ways. As can be recognized from FIG. 37B part (a)
to part (d), a combination of airflows discharged from the
discharge portions 972 of the indoor unit changes in every
operation. That is, it can be recognized that the discharged
airflow forms a swing-fixed-fixed-fixed combination in the
operation #1, the discharged airflow forms a fixed-swing-
fixed-fixed combination in the operation #2, the discharged
airflow forms a fixed-fixed-swing-fixed combination in the
operation #3, and the discharged airflow forms a fixed-fixed-
fixed-swing combination in the operation #4.

[0508] In this manner, the air conditioner may control a
state of a discharged airflow generated from at least one of
the plurality of discharge portions 972 to be differentiated
from states of discharged airflows generated from remaining
discharge portions while controlling the plurality of blades
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973 such that a position at which the differentiated dis-
charged airflow is generated among the plurality of dis-
charge portions 972 cycles. By this, an effect of discharging
an airflow while rotating the indoor unit may be obtained.
[0509] The time duration for each of the first to fourth
operations #1, #2, #3, and #4 depends on a predetermined
amount of time. To increase a speed at which variable
airflow patterns are changed, the time duration for each of
the operations #1, #2, #3, and #4 is shortened (e.g. three
seconds). Conversely, to relatively slow down the speed at
which the variable airflow patterns are changed, the time
duration for each of the operations #1, #2, #3, and #4 may
be relatively extended (e.g. seven seconds).

[0510] As in the above, the states of the blades 973 may
be cyclically changed to form various forms of discharged
airflows such that cold air may be discharged to multiple
directions of the indoor space, thereby rapidly cooling the
indoor space and generating a direct flow of cold air that
directly comes in contact with the user.

[0511] Furthermore, the indoor unit may also open or
close the blades 973 to control an airflow to be discharged
or not discharged from each of the plurality of discharge
portions 972. This will be described with reference to FIGS.
38A and 38B part (a) to part (d).

[0512] FIGS. 38A and 38B part (a) to part (d) are a view
illustrating an embodiment of forming variable airflow pat-
terns by variably controlling opening/closing of the plurality
of blades 973 disposed in the indoor unit of the air condi-
tioner. FIG. 38A is a table illustrating forms of variably
controlling the opening/closing of the plurality of blades
973. In FIG. 38B part (a) to part (d), forms of airflows
discharged in each of the operations #1, #2, #3, and #4
illustrated in the table of FIG. 38 A are separately shown. The
plurality of blades 973 each are differentiated as a blade A,
a blade B, a blade C, and a blade D.

[0513] In the initial operation, all of the plurality of blades
973 begin from a closed state.

[0514] In the first operation #1 for realizing variable
airflow patterns, only the blade A is opened, and the remain-
ing blade B, blade C, and blade D are closed. Then, in the
second operation #2, only the blade B is opened, and the
remaining blade A, blade C, and blade D are closed. Then,
in the third operation #3, only the blade C is opened, and the
remaining blade A, blade B, and blade D are closed. Then,
in the fourth operation #4, only the blade D is opened, and
the remaining blade A, blade B, and blade C are closed. The
first to fourth operations #1, #2, #3, and #4 are continuously
repeated.

[0515] As in the above, the blade A, the blade B, the blade
C, and the blade D are not controlled at once to be open/
closed uniformly, but at least one of the blade A, the blade
B, the blade C, and the blade D may be controlled to be
closed or opened while the open/closed state of the blade A,
the blade B, the blade C, and the blade D may be switched
to a rotating manner every predetermined interval instead of
being fixed.

[0516] As a result, the pattern of the airflow discharged
through the discharge portions 972 of the indoor unit may be
changed in various ways. As can be recognized from FIG.
38B part (a) to part (d), a combination of airflows discharged
from the discharge portions 972 of the indoor unit changes
for every operation. That is, it can be recognized that the
discharged airflow forms an opened-closed-closed-closed
combination in the operation #1, the discharged airflow
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forms a closed-opened-closed-closed combination in the
operation #2, the discharged airflow forms a closed-closed-
opened-closed combination in the operation #3, and the
discharged airflow forms a closed-closed-closed-opened
combination in the operation #4.

[0517] In this manner, the air conditioner may control a
state of a discharged airflow generated from at least one
discharge portion of the plurality of discharge portions 972
to be differentiated from states of discharged airflows gen-
erated from remaining discharge portions while controlling
the plurality of blades 973 such that a position at which the
differentiated discharged airflow is generated among the
plurality of discharge portions 972 switches. By this, an
effect of discharging an airflow while rotating the indoor unit
may be obtained.

[0518] The time duration for each of the first to fourth
operations #1, #2, #3, and #4 depends on a predetermined
amount of time. To increase a speed at which variable
airflow patterns are changed, the time duration for each of
the operations #1, #2, #3, and #4 is shortened (e.g. three
seconds). Conversely, to relatively slow down the speed at
which the variable airflow patterns are changed, the time
duration for each of the operations #1, #2, #3, and #4 is
relatively extended (e.g. seven seconds).

[0519] Forming variable airflow patterns by controlling
swinging/fixed states of the blades 973 is illustrated in FIGS.
37A and 37B part (a) to part (d), and forming variable
airflow patterns by controlling open/closed states of the
blades 973 is illustrated in FIGS. 38A and 38B part (a) to
part (d). The air conditioner is not limited to performing any
one of controlling the swinging/fixed states of the blades 973
and controlling the open/closed states of the blades 973 and
may form still another form of variable airflows by com-
bining the controlling of the swinging/fixed states of the
blades 973 and the controlling of the opened/closed states of
the blades 973. Also, more diverse forms of variable airflows
may be formed by combinations of swinging ranges or
combinations of fixed blade angles.

[0520] FIG. 39A part (a) to part (d) and 39B part (a) to part
(e) are a view illustrating effects of the airflow circulation
mode of the air conditioner according to the embodiment.
FIG. 39A part (a) to part (d) illustrates a case of a circular
indoor unit not including a blade, and FIG. 39B part (a) to
part (e) illustrates a case of a quadrilateral indoor unit
including a blade. In each case, it is assumed that a ceiling-
mounted air conditioner is viewed in the air-conditioned
space.

[0521] In FIG. 39A part (a) to part (d) and 39B part (a) to
part (e), thick arrows represent discharged airflows that are
discharged by airflow switching portions such as the auxil-
iary fan 230 or the blade 973, and thin arrows represent a
direction in which an airflow pattern cycles in each of the
discharge portions. Also, hatched arrows among the thick
arrows represent a differentiated discharged airflow gener-
ated in at least one of the plurality of discharge portions.

[0522] Asillustrated in FIG. 39A part (a) to part (d), in the
circular indoor unit not including a blade, a state of a
discharged airflow generated from at least one of the plu-
rality of discharge portions 2505 may be controlled to be
differentiated from states of discharged airflows generated
from remaining discharge portions while controlling the
plurality of auxiliary fans 230 such that a position at which
the differentiated discharged airflow is generated among the
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plurality of discharge portions 2505 switches. By this, an
effect of discharging an airflow while rotating the indoor unit
may be obtained.

[0523] In addition, as illustrated in FIG. 39B part (a) to
part (e), in the quadrilateral indoor unit including a blade, a
state of a discharged airflow generated from at least one of
the plurality of discharge portions 972 may be controlled to
be differentiated from states of discharged airflows gener-
ated from remaining discharge portions while controlling the
plurality of blades 973 such that a position at which the
differentiated discharged airflow is generated among the
plurality of discharge portions 972 switches. By this, an
effect of discharging an airflow while rotating the indoor unit
may be obtained.

[0524] In addition, other than controlling an airflow to
circulate in any one direction of the forward direction and
the reverse direction as illustrated in FIG. 39A part (a) to part
(d) and 39B part (a) to part (e), the airflow may be controlled
to alternately circulate in the forward direction and the
reverse direction. Further, the airflow may also be controlled
to asymmetrically circulate, e.g. circulating twice in the
forward direction and then circulating once in the reverse
direction, or vice versa.

[0525] In case of the air conditioner not including a blade,
it is difficult for a user to check a direction of a discharged
airflow. To resolve this, a display using a lamp or a light-
emitting diode (LED), etc. to visually display a direction of
an airflow may be disposed in the air conditioner.

[0526] FIG. 40 is a perspective view of an air conditioner
according to an embodiment, and FIG. 41 is a rear view of
the air conditioner according to the embodiment viewed
from the bottom. Also, FIG. 42 is a rear view of a state in
which a lower housing of an indoor unit of the air condi-
tioner according to the embodiment is removed, and FIG. 43
is an exploded perspective view of the air conditioner
according to the embodiment. Also, FIG. 44 is a side
cross-sectional view taken along line II-II marked in FIG.
41, and FIG. 45 is an enlarged view of a ‘O’ portion marked
in FIG. 44.

[0527] Referring to FIGS. 40 to 45, an indoor unit 1000 of
the air conditioner according to the embodiment will be
described.

[0528] The indoor unit 1000 may be installed on the
ceiling C. At least a portion of the indoor unit 1000 of the
air conditioner may be buried into the ceiling C.

[0529] The indoor unit 1000 may include a housing 1010
having a suction port 1020 and a discharge port 1021, a heat
exchanger 1030 disposed in the housing 1010, and a main
fan 1040 to circulate air.

[0530] The housing 1010 may have a nearly circular shape
when the surface of the ceiling is viewed in the vertical
direction. The housing 1010 may include an upper housing
1011 installed in the ceiling C, a middle housing 1012
coupled to a lower portion of the upper housing 1011, a
lower housing 1013 coupled to a lower portion of the middle
housing 1012, and a discharge cover 1017 coupled to an
inner lower portion of the lower housing 1013.

[0531] The suction port 1020 penetrated from the outside
to the main fan 1040 to allow outside air to be drawn may
be formed at a central portion of the lower housing 1013, and
the discharge port 1021 through which air is discharged may
be formed at the radial outer portion of the suction port 1020.
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The discharge port 1021 may have a nearly circular shape
when the surface of the ceiling C is viewed in the vertical
direction.

[0532] By the above structure, the indoor unit 1000 may
draw air from the bottom, cool or heat the air, and discharge
the air back to the bottom.

[0533] The lower housing 1013 may have a Coanda
curved surface portion 1014 to guide air discharged through
the discharge port 1021. The Coanda curved surface portion
1014 may guide the air discharged through the discharge
port 1021 to flow in close contact with the Coanda curved
surface portion 1014.

[0534] The discharge cover 1017, that forms the suction
port 1020 and the discharge portion 1021 together with the
lower housing 1013, may be coupled to the inner lower
portion of the lower housing 1013. Also, a grille 1015 may
be coupled to the bottom surface of the lower housing 1013
to filter dust from air drawn through the suction port 1020,
and a filter (not shown) to filter foreign substances such as
dust contained in the air drawn through the suction port 1020
may be disposed at an inner portion of the grille 1015.
[0535] The heat exchanger 1030 is disposed in the housing
and may be disposed on an air flow passage that connects the
suction port 1020 to the discharge port 1021. The heat
exchanger 1030 may be configured with a tube (not shown)
through which refrigerant flows and a header (not shown)
connected to an external refrigerant tube to supply or
recover refrigerant to or from the tube. A heat exchange fin
(not shown) may be disposed in the tube to expand the heat
dissipation area.

[0536] The heat exchanger 1030 may have a nearly cir-
cular shape when viewed in the vertical direction. The heat
exchanger 1030 may be placed on a drain tray 1016 such that
condensate generated in the heat exchanger 1030 may be
collected in the drain tray 1016.

[0537] The main fan 1040 may be disposed at the radial
inner portion of the heat exchanger 1030. The main fan 1040
may be a centrifugal fan that suctions in air in the axial
direction and discharges the air in the radial direction. A
blower motor 1041 for driving the main fan 1040 may be
disposed in the indoor unit 1000. Also, the indoor unit 1000
may include a bell mouth to guide the air drawn through the
suction port 1020 to be introduced into the main fan 1040.
[0538] By the above configuration, the indoor unit 1000
may draw indoor air, cool the air, and discharge the air to the
indoor space, or may draw indoor air, heat the air, and
discharge the air to the indoor space.

[0539] The indoor unit 1000 may further include a heat
exchanger pipe 1085 connected to the heat exchanger 1030
to allow refrigerant to flow therethrough and a drain pump
1086 to discharge the condensate collected in the drain tray
1016 to the outside. The heat exchanger pipe 1085 and the
drain pump 1086 may be disposed at a bridge 1080 to be
described below not to cover the suction port.

[0540] The indoor unit 1000 may further include the
bridge 1080 disposed adjacent to the discharge port 1021
and extending by a preset length in the circumferential
direction of the discharge port 1021. Three bridges 1080
may be disposed to be spaced apart from each other by
preset intervals along the circumferential direction.

[0541] When the discharge port 1021 is formed in a
circular shape and air is discharged from all directions, a
relatively high pressure is formed around the discharge port
1021, and a relatively lower pressure is formed around the
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suction port 1020. Also, because air is discharged from all
directions of the discharge port 1021 and an air curtain is
formed, air that should be drawn through the suction port
1020 cannot be supplied to the suction port 1020. In this
state, the air discharged from the discharge port 1021 is
drawn again through the suction port 1020, the air drawn
again causes dew to be formed in the housing 1010, and the
discharged air is lost, thereby degrading a performance that
may be sensed by the user.

[0542] The bridge 1080 is disposed on the discharge port
1021 to block the discharge port 1021 by a preset length.
Accordingly, the discharge port 1021 is divided into a first
section S1 through which air is discharged and a second
section S2 blocked by the bridge 1080 and through which
almost no air is discharged. That is, the bridge 1080 may
form the second section S2 from which air to be drawn
through the suction port 1020 is supplied. Also, the bridge
1080 may decrease a pressure difference between the low
pressure around the suction port 1020 and the high pressure
around the discharge port 1021.

[0543] The bridge 1080 may include one pair of discharge
guide surfaces 1081 becoming gradually closer toward the
direction in which air is discharged to minimize the second
section S2 formed by the bridge 1080. Air discharged from
the discharge port 1021 by the discharge guide surfaces 1081
may be discharged while being more widely spread from the
discharge port 1021.

[0544] Although it is illustrated that three bridges 1080 are
disposed in the indoor unit 1000 in the same intervals, i.e.,
120°, embodiments are not limited thereto. Only one bridge
1080 may be disposed, two bridges 1080 may be disposed
in 180° intervals, or four bridges 1080 may be disposed in
90° intervals. A plurality of bridges 1080 may also be
disposed in different angular intervals along the circumfer-
ential direction of the discharge port 1021. Furthermore, five
or more bridges may also be disposed. That is, the number
of bridges is not limited.

[0545] However, in order to form the second section S2
and facilitate supplying of air to be drawn through the
suction port 1020, the sum of the lengths of bridges 1080
may be 5% or larger and 40% or less than the overall
circumferential length of the discharge port. That is, a ratio
of the second section S2 with respect to the sum of the first
section S1 and the second section S2 may be 5% or larger
and 40% or less.

[0546] The indoor unit 1000 may further include an air-
flow control unit 1050 to control a discharged airflow.
[0547] The airflow control unit 1050 may draw air around
the discharge port 1021 and change the pressure in order to
control the direction of the discharged airflow. Also, the
airflow control unit 1050 may control the amount of air
drawn around the discharge port 1021. That is, the airflow
control unit 1050 may control the amount of air drawn
around the discharge port 1021 to control the direction of the
discharged airflow.

[0548] Here, the controlling of the direction of the dis-
charged airflow includes controlling the angle of the dis-
charged airflow.

[0549] When suctioning in the air around the discharge
port 1021, the airflow control unit 1050 may draw air from
one direction off of a direction of the discharged airflow.
That is, as illustrated in FIG. 45, assuming that the direction
of'the discharged airflow when the plurality of auxiliary fans
230 of the airflow control units AP is not operating is the
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direction Al, the airflow control unit 1050 may operate to
draw air from one direction off of the direction A1, thereby
switching the direction of the discharged airflow to the
direction A2.

[0550] Here, in accordance with the amount of air drawn
by an auxiliary fan 1060, switching of the angle of the
discharged airflow may be adjusted. That is, the angle of the
discharged airflow may be switched to a small angle when
the amount of air drawn is small, and the angle of the
discharged airflow may be switched to a large angle when
the amount of air drawn by the auxiliary fan 230 is large.
[0551] Here, the angle of the discharged airflow is based
on the surface of the ceiling C. That is, the angle of the
discharged airflow is 0° in the horizontal direction corre-
sponding to the surface of the ceiling C and is 90° in a
direction perpendicular to the surface of the ceiling C.
Consequently, the direction of the discharged airflow is
controlled to be horizontal when the angle of the discharged
airflow is 0°, the direction of the discharged airflow is
controlled to be vertical when the angle of the discharged
airflow is 90°, and the direction of the discharged airflow is
controlled to be in the middle which is the middle between
the horizontal airflow and the vertical airflow when the angle
of the discharged airflow is about 45°.

[0552] The airflow control unit 1050 may discharge the
drawn air in the opposite direction of the direction Al in
which the discharged air flows. By this, the angle of the
discharged airflow may be enlarged, and controlling the
airflow may be further facilitated.

[0553] The airflow control unit 1050 may draw air from
the radial outer portion of the discharge port 1021. Because
the airflow control unit 1050 suctions in air from the radial
outer portion of the discharge port 1021, the discharged
airflow may be widely spread from the radial central portion
to the radial outer portion of the discharge port 1021.

[0554] The airflow control unit 1050 may include the
auxiliary fan 1060 to generate a suction force for suctioning
in air around the discharge port 1021, an airflow control
motor 1061 for driving the auxiliary fan 1060, and a guiding
flow passage 1070 to guide air drawn by the auxiliary fan
1060.

[0555] The auxiliary fan 1060 may be disposed at an inner
surface of the lower housing 1013. For example, the auxil-
iary fan 1060 may be accommodated in a fan case 1062
disposed at one end portion adjacent to the suction port 1020
of the bridge 1080. Three auxiliary fans 1060 may be
disposed corresponding to the number of bridges 1080, but
embodiments are not limited thereto, and the number and the
arrangement of the auxiliary fans 1060 may also be designed
in various ways as the number and the arrangement of the
bridges 1080.

[0556] Although a centrifugal fan is illustrated as the
auxiliary fan 1060, embodiments are not limited thereto, and
various fans including an axial-flow fan, a cross-flow fan, a
mixed-flow fan, etc. may be used as the auxiliary fan 1060
according to design specifications.

[0557] The guiding flow passage 1070 connects an inlet
1071 to draw air around the discharge port 1021 to an outlet
1072 to discharge the drawn air. A portion of the guiding
flow passage 1070 may be formed at the bridge 1080.
[0558] The inlet 1071 may be formed on the Coanda
curved surface portion 1014 of the lower housing 1013.
Consequently, the discharged airflow bent toward the inlet
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1071 of the lower housing 1013 by the suction force of
auxiliary fan 1060 may flow along the surface of the Coanda
curved surface portion 1014.

[0559] The outlet 1072 may be disposed around the dis-
charge port 21 at the opposite side of the inlet 1071.
Specifically, the outlet 1072 may be formed in the fan case
1062. The outlet 1072 may be formed at the discharge cover
1017.

[0560] By the above configuration, as mentioned above,
the airflow control unit 1050 may discharge drawn air in the
opposite direction of the direction Al of the discharged
airflow, enlarge the angle of the discharged airflow, and
further facilitate the controlling of the airflow.

[0561] The guiding flow passage 1070 may include a first
flow passage 1070a formed at the outer portion of the
housing 1010 in the circumferential direction and configured
to communicate with the inlet 1071, a second flow passage
10705 configured to extend from the first flow passage
10704 toward the radial inner portion, and a third flow
passage 1070¢ formed in the fan case 1062.

[0562] Consequently, air drawn through the inlet 1071
may pass through the first flow passage 1070q, the second
flow passage 10705, and the third flow passage 1070¢ and be
discharged through the outlet 1072.

[0563] However, the above structure of the guiding flow
passage 1070 is merely an example, and the guiding flow
passage 1070 may have any structure, shape, and arrange-
ment as long as the guiding flow passage 1070 connects the
inlet 1071 to the outlet 1072.

[0564] In addition, when a display unit 1100 to be
described below is disposed at a lower portion of the bridge
1080, the outlet 1072 becomes unable to discharge air
toward a lower surface 1083 of the bridge 1080. Conse-
quently, an insulating material (not shown) may be disposed
between the display unit 1100 and the bridge 1080 to prevent
a dew formation problem that may occur at the display unit
1100.

[0565] By the above configuration, compared to a con-
ventional structure in which a blade is provided in a dis-
charge port and a discharged airflow is controlled by rotation
of the blade, the indoor unit 1000 of the air conditioner
according to the embodiment may control a discharged
airflow even without a blade structure. Accordingly, because
the discharged air is not interfered by a blade, the amount of
discharged air can be increased and noise of the flowing air
can be reduced.

[0566] Although a discharge port of an indoor unit of a
conventional air conditioner may only have a straight shape
in order to rotate the blade, the indoor unit 1000 of the air
conditioner according to the embodiment of the present
disclosure may be formed in a circular shape. Accordingly,
the housing 1010, the heat exchanger 1030, etc. may also be
formed in the circular shape, thereby not only improving an
esthetic sense by the differentiated design but also enabling
a natural airflow and reducing loss of pressure when con-
sidering that the main fan 1040 generally has a circular
shape, thus improving cooling or heating performance of the
air conditioner as a result.

[0567] As in the above, the indoor unit 1000 of the air
conditioner according to the embodiment of the present
disclosure may control the discharged airflow in various
ways even without a blade structure.

[0568] However, in case of the air conditioner not includ-
ing a blade, it is difficult for the user to check a direction of
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a discharged airflow. To resolve this, the display unit 1100
capable of visually expressing a direction of an airflow using
a lamp or an LED, etc. is installed in the indoor unit 1000
of the air conditioner.

[0569] Hereinafter, the configuration of the display unit
1100 will be described in detail.

[0570] FIG. 46 is an exploded perspective view of a
display unit of an air conditioner according to an embodi-
ment, and FIG. 47 is an enlarged view of the display unit of
the air conditioner according to the embodiment. Also, FIG.
48 is an example of a cross-sectional view taken along line
I-I marked in FIG. 41, and FIG. 49 is an exploded view of
aportion of the air conditioner according to the embodiment.
[0571] The display unit 1100 may display an operation
state of the air conditioner and information on the air
conditioner to the user. Specifically, the display unit 1100
may display whether the air conditioner is operating, display
a direction of a discharged airflow, and display whether the
air conditioner is currently operating in a cooling mode or
operating in a heating mode, but embodiments are not
limited thereto, and various types of information related to
the air conditioner may be displayed on the display unit
1100.

[0572] The display unit 1100 may further include a com-
munication unit (not shown) capable of transmitting and
receiving information to and from an external device and/or
an input unit (not shown) capable of receiving a command
input by the user.

[0573] The display unit 1100 may be disposed at a lower
portion of the bridge 1080 and may be disposed roughly on
an outer circumferential surface of the lower housing 1013
when the surface of the ceiling C is viewed in the vertical
direction.

[0574] Although the display unit 1100 is disposed on at
least one of the three bridges 1080 in the embodiment,
embodiments are not limited thereto. For example, the
display unit 1100 may be disposed on each of the three
bridges 1080. In this manner, the number and the arrange-
ment of the display unit 1100 may be designed in various
ways.

[0575] The display unit 1100 may include a display 1101
to display information to the user and a display cover 1106
to surround and protect the display 1101.

[0576] The display cover 1106 may be disposed at a lower
portion of the display 1101 in order to surround and protect
the display 1101, and a hole 11064 to expose the display
1101 to the outside may be disposed at a central portion of
the display cover 1106.

[0577] The configuration of the display cover 1106 will be
described in more detail below.

[0578] The display 1101 displays information to the user
and may be implemented with various types of displays
including a liquid crystal display (LCD), an LED display, a
flat-panel display, a curved display, a flexible display, etc.
However, to assist in understanding the present disclosure,
the display 1101 will be described below while assuming
that the display 1101 includes a plurality of LEDs.

[0579] The display 1101 may be inserted into the hole
11064 formed at the display cover 1106.

[0580] The display 1101 is a hemispherical lighting device
having a plurality of light emitting parts formed in the shape
of a circular band and may include a hemispherical light-
emitting cover 1105, a printed board assembly (PBA) sub-
strate 1102 on which a plurality of light sources (LEDs) are

Dec. 6, 2018

installed, a light-emitting base 1103 to transmit light radi-
ated from the plurality of light sources (LEDs) through a gap
formed in the shape of a circular band, and a reflector 1104
to reflect the light that has passed through the light-emitting
base 1103 toward a front surface of the light-emitting cover
1105 in an optical pattern formed in the shape of a circular
band.

[0581] By the above structure, the display 1101 may
display the direction of the discharged airflow controlled to
be in various directions. That is, the display 1101 includes a
first light-emitting unit 1110 to display a state in which the
direction of the discharged airflow is controlled to be vertical
(concentrated), a second light-emitting unit 1120 to display
a state in which the direction of the discharged airflow is
controlled to be horizontal (wide), and a third light-emitting
unit 1130 to display a state in which the direction of the
discharged airflow is controlled to be in the middle (middle)
which is the middle between the horizontal airflow and the
vertical airflow.

[0582] To display the state in which the direction of the
discharged airflow is controlled to be vertical, the first
light-emitting unit 1110 may include a plurality (approxi-
mately six) of light sources 1110q, 11105, 1110¢, 11104,
1110e¢, and 1110f'to visually express an optical pattern in the
shape of a circular band disposed at an inner portion of the
display 1101. For example, the first light-emitting unit 1110
may include a first light source A (1110a), a first light source
B (11105), a first light source C (1110c¢), a first light source
D (1110d), a first light source E (1110¢), and a first light
source F (1110f).

[0583] To display the state in which the direction of the
discharged airflow is controlled to be horizontal, the second
light-emitting unit 1120 may include a plurality (approxi-
mately nine) of light sources 1120a, 11205, 1120¢, 11204,
1120e, 11207, 1120g, 1120/, and 1120; to visually express an
optical pattern in the shape of a circular band disposed at an
edge portion of the display 1101. For example, the second
light-emitting unit 1120 may include a second light source A
(1120q), a second light source B (11205), a second light
source C (1120c¢), a second light source D (11204), a second
light source E (1120e¢), a second light source F (1120f), a
second light source G (1120g), a second light source H
(1120%), and a second light source 1 (11205).

[0584] To display the state in which the direction of the
discharged airflow is controlled to be in the middle which is
the middle between the horizontal airflow and the vertical
airflow, the third light-emitting unit 1130 may include a
plurality (approximately six) of light sources 1130a, 11305,
1130¢, 11304, 1130e, and 1130f to visually express an
optical pattern in the shape of a circular band disposed at the
middle between the first light-emitting unit 1110 and the
second light-emitting unit 1120. For example, the third
light-emitting unit 1130 may include a third light source A
(1130aq), a third light source B (11305), a third light source
C (1130¢), a third light source D (11304), a third light source
E (1130¢), and a third light source F (1130f).

[0585] Here, of course the number and the arrangement of
the light sources 1110a, 11105, 1110¢, 11104, 1110e, and
11107, 1120a, 11205, 1120¢, 11204, 1120e, 11201, 1120g,
1120/, and 1120i, and 1130a, 11305, 1130c¢, 11304, 1130e,
and 11307 disposed at each of the first light-emitting unit
1110 to the third light-emitting unit 1130 may be designed in
various ways.
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[0586] By the above structure, the first light-emitting unit
1110, the second light-emitting unit 1120 and the third
light-emitting unit 1130 may turn on or turn off the plurality
of light sources 1110a, 11105, 1110¢, 11104, 1110e, and
11107, 1120a, 11205, 1120¢, 11204, 1120e, 11207, 1120g,
1120/, and 1120i, and 1130a, 11305, 1130c¢, 11304, 1130e,
and 11307 disposed at each of the first light-emitting unit
1110, the second light-emitting unit 1120 and the third
light-emitting unit 1130 to display whether the direction of
the airflow discharged from the indoor unit 1000 is vertical,
horizontal, or middle.

[0587] In addition, the display 1101 may also sequentially
turn on the first light-emitting unit 1110, the second light-
emitting unit 1120 and the third light-emitting unit 1130
from the inner portion to the outer portion or from the outer
portion to the inner portion to display a state in which the
direction of the airflow is controlled to be automatic.
[0588] In addition, the display 1101 may further include a
fourth light-emitting unit 1140 to display an operation state
or an error state of the air conditioner. The fourth light-
emitting unit 1140 may include a circular light source 1140a
disposed at the center of the display unit 1100 and display a
power-on/power-off state or an operational error state of the
indoor unit 1000 of the air conditioner using LEDs of
various colors.

[0589] As described above, the display cover 1106 is
disposed at the lower portion of the display 1101 to surround
and protect the display 1101.

[0590] The display cover 1106 may include one pair of
guiding curved surface portions 11065 to guide air dis-
charged from the discharge port 1021 to be discharged while
being spread along the circumferential direction of the
discharge port 1021. The pair of guiding curved surface
portions 11065 may be disposed to have widths thereof
gradually narrowing in the direction in which air is dis-
charged. By the pair of guiding curved surface portions
11065, the air discharged from the discharge port 1021
adjacent to the display unit 1100 may come in contact with
an outer surface of the display cover 1106 along the guiding
curved surface portions 11065, cool the heat generated from
the display unit 1100, and be discharged.

[0591] One end portion 1106¢ of the display cover 1106
adjacent to the suction port 1020 may be disposed to overlap
the upper portion of the display cover 1017 to be supported
by the discharge cover 1017 without a separate fixing
member. The one end portion 1106¢ of the display cover
1106 may be formed in the shape corresponding to that of an
outer circumferential surface 1017a of the discharge cover
1017 to be supported by coming in contact with the outer
circumferential surface 10174 of the discharge cover 1017.
[0592] One portion 10175 of the outer circumferential
surface 1017a of the discharge cover 1017 may be formed
to be bent toward the radial outer portion of the discharge
port 1021 in order to support the display cover 1106 against
gravity. The one portion 10175 of the outer circumferential
surface 10174 of the discharge cover 1017 may be bent from
the outer circumferential surface 1017a of the discharge
cover 1017 to extend in a nearly horizontal direction.
Accordingly, the one portion 10175 of the outer circumfer-
ential surface 1017a of the discharge cover 1017 may
support the display cover 1106 against gravity.

[0593] The one end portion 1106¢ of the display cover
1106 may be formed to correspond to the shapes of the outer
circumferential surface 1017a of the discharge cover 1017
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and the one portion 10175 of the outer circumferential
surface 1017a in order to overlap with upper portions of the
outer circumferential surface 1017a of the discharge cover
1017 and the one portion 10175 of the outer circumferential
surface 1017a. Accordingly, the one end portion 1106¢ of the
display cover 1106 may be supported by the outer circum-
ferential surface 1017a of the discharge cover 1017 and the
one portion 101756 of the outer circumferential surface
1017a.

[0594] The display cover 1106 may include a recessed
groove 1106/ to allow the display 1101 to be seated and
fixed. The groove 1106/ may be formed to correspond to the
shape of one corner portion 11014 of the display 1101. The
one corner portion 1101« of the display 1101 may be seated
on the groove 1106/ of the display cover 1106 such that the
position of the display 1101 may be fixed within the display
cover 1106.

[0595] The other end portion 11064, which is opposite
from the one end portion 1106¢ of the display cover 1106,
may be disposed to abut a display cover coupling portion
1013c¢ disposed at an outer end portion of the lower housing
1013. The other end portion 11064 of the display cover 1106
may be fixed by a fixing member 1109a¢ while being dis-
posed to overlap the display cover coupling portion 1013c.
Fixing member accommodation portions 1106e and 10134,
which is formed to correspond to the fixing member 1109«
to be coupled to the fixing member 11094, may be respec-
tively disposed at the other end portion 11064 of the display
cover 1106 and the display cover coupling portion 1013¢ of
the lower housing 1013.

[0596] The fixing member 1109a¢ may be a male screw
having screw threads formed on the outer circumferential
surface thereof, and in this case, the fixing member accom-
modation portion 1106e of the display cover 1106 and the
fixing member accommodation portion 10134 of the display
cover coupling portion 1013¢ may be female screws.

[0597] For a firmer support, the fixing member 11094 may
not only fix the display cover 1106 and the lower housing
1013 but also fix the middle housing 1012 together. In this
case, a fixing member accommodation portion 10124 may
also be disposed in the middle housing 1012. Furthermore,
the fixing member accommodation portion 10124 of the
middle housing 1012 may be a female screw.

[0598] In the present disclosure, the display unit 1100 may
be firmly coupled to the housing 1010 by coupling the
display unit 1100 to the housing 1010 and fixing the display
unit 1100 by the structure described above. Also, the display
unit 1100 may be fixed to the housing 1010 using the fewest
possible number of separate fixing members 1109q, thereby
reducing the unit cost of the air conditioner. Furthermore,
because the display unit 1100 may be easily detached from
the housing 1010 due to the structure described above, the
indoor unit 1000 may be easily maintained and repaired.

[0599] Referring to FIG. 49, a process of coupling the
display unit 1100 will be described.

[0600] The user places the display unit 1100 on the
discharge port of the lower housing 1013 while the display
1101 is seated on the upper portion of the display cover
1106. While the display unit 1100 is disposed at the lower
portion of the lower housing 1013, the user couples the
discharge cover 1017 to the lower housing 1013. By this
process, the one end portion 1106¢ of the display cover 1106
may firstly be fixed to the lower housing 1013.
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[0601] Here, the other end portion 11064 of the display
cover 1106 is disposed at the lower portion of the display
cover coupling portion 1013¢ to overlap the display cover
coupling portion 1013c¢ of the lower housing 1013. That is,
the other end portion 11064 of the display cover 1106 abuts
the display cover coupling portion 1013¢. In this state, the
user uses the fixing member 11094 to fix the display cover
1106 to the lower housing 1013. Specifically, when the
fixing member 1109« is a male screw, the user may couple
the male screw to the fixing member accommodation por-
tions 1106e and 10134 respectively formed at the display
cover 1106 and the lower housing 1013 to couple and fix the
display cover 1106 to the lower housing 1013.

[0602] As described above, the fixing member 11094 may
also be coupled to the fixing member accommodation por-
tion 10124 disposed in the middle housing 1012 to simul-
taneously couple and fix the display cover 1106, the lower
housing 1013, and the middle housing 1012.

[0603] Although coupling the display unit 1100 to the
housing 1010 by the fixing member 1109a¢ implemented
with a screw has been described above, ways for imple-
menting the fixing member 1109¢ is not limited to the screw.
[0604] Hereinafter, various ways for implementing the
fixing member 11094 will be described.

[0605] FIG. 50 is an example of a cross-sectional view
taken along line I-I marked in FIG. 41.

[0606] An example of the display cover will be described
with reference to FIG. 50. However, like reference numerals
may be given to like elements from the embodiment illus-
trated in FIG. 48, and the description thereof may be
omitted.

[0607] The one end portion 1106¢ of the display cover
1106 adjacent to the suction port 1020 may be disposed to
overlap the upper portion of the display cover 1017 to be
supported by the discharge cover 1017 without a separate
fixing member. The one end portion 1106¢ of the display
cover 1106 may be supported by the one portion 10176 of
the outer circumferential surface 1017a of the discharge
cover 1017 against gravity.

[0608] The other end portion 11064 which is opposite
from the one end portion 1106¢ of the display cover 1106
may be disposed to abut the display cover coupling portion
1013c¢ disposed at the outer end portion of the lower housing
1013. The other end portion 11064 of the display cover 1106
may be fixed by a fixing member 11095 protruding from the
other end portion 11064 of the display cover 1106 while
being disposed to overlap the display cover coupling portion
1013¢. The fixing member accommodation portion 10134
formed to correspond to the fixing member 11095 to be
coupled to the fixing member 11095 may be disposed at the
display cover coupling portion 1013¢ of the lower housing
1013. The fixing member 11096 and the fixing member
accommodation portion 10134 may be disposed to be
coupled by snap-fitting.

[0609] Specifically, the fixing member 110956 may include
two extension portions 11094-1 and locking portions
11095-2 disposed at each of the extension portions 11095-1.
[0610] The extension portions 11096-1 extend by a pre-
determined length from the other end portion 11064 of the
display cover 1106 toward the lower housing 1013. To allow
the display cover 1106 and the lower housing 1013 to abut
each other instead of being apart by a predetermined interval
when the display cover 1106 is coupled to the lower housing
1013, the length of the extension portions 11095-1 may be
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formed to correspond to the depth of a through-hole 1013e
disposed by the fixing member accommodation portion
1013d.

[0611] The extension portions 11095-1 may be formed
with an elastic material to be bendable when the locking
portions 110954-2 to be described below pass through the
through-hole 1013e¢ disposed at the fixing member accom-
modation portion 1013d. Accordingly, the extension por-
tions 11095-1 may be bent in the direction of becoming
closer to each other in order to allow the locking portions
11095-2 protruding from the end portions of the extension
portions 11096-1 to have a wider width than the through-
hole 1013e to pass through the through-hole 1013e. After the
locking portions 110956-2 pass through the through-hole
1013e, the extension portions 11095-1 are restored to be
separated by the original interval by an elastic force, and
accordingly, the locking portions 11096-2 are fixed to a
locking groove 10137 disposed at the fixing member accom-
modation portion 10134 of the lower housing 1013.
[0612] The locking portions 11095-2 protrude from the
end portions of the extension portions 110954-1. The locking
portions 11095-2 are disposed to have a larger width than the
through-hole 1013e¢ disposed at the fixing member accom-
modation portion 10134d. The locking portions 11095-2 may
pass through the through-hole 1013e by the elastic force of
the extension portions 11095-1. After the locking portions
11095-2 pass through the through-hole 1013e, the locking
portions 110954-2 may be fixed to the locking groove 1013/
disposed at the fixing member accommodation portion
10134 of the lower housing 1013.

[0613] The one corner portion 11014 of the display 1101
may be fixed to the groove 1106/ of the display cover 1106.
[0614] In the indoor unit 1000 illustrated in FIG. 50, the
fixing member 11094 disposed at the other end portion
11064 of the display cover 1106 may firstly be fixed only by
being inserted into the fixing member accommodation por-
tion 10134 disposed at the lower housing 1013.

[0615] FIG. 51 is an example of a cross-sectional view
taken along line I-I marked in FIG. 41.

[0616] An example of the display cover will be described
with reference to FIG. 51. However, like reference numerals
may be given to like elements from the embodiment illus-
trated in FIG. 48, and the description thereof may be
omitted,

[0617] The other end portion 11064 of the display cover
1106 may be coupled and fixed to the outlet 1072 disposed
at the lower housing 1013.

[0618] Specifically, the other end portion 11064 of the
display cover 1106 includes a fixing member 1109¢ extend-
ing toward the lower housing 1013 as the other end portion
11064 of the display cover 1106 illustrated in FIG. 50. The
fixing member 1109¢ may include an extension portion
1109¢-1 and a locking portion 1109¢-2.

[0619] The extension portion 1109¢-1 may have a length
corresponding to the depth of the outlet 1072 disposed at the
lower housing 1013. The locking portion 1109¢-2 passes
through the outlet 1072 to be fixed to the locking groove
1013 of the lower housing 1013.

[0620] The one end portion 1106¢ of the display cover
1106 may be supported by the one portion 10175 of the outer
circumferential surface 1017a of the discharge cover 1017
against gravity.

[0621] The one corner portion 11014 of the display 1101
may be fixed to the groove 1106a of the display cover 1106.
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[0622] In the case of the indoor unit 1000 illustrated in
FIG. 51, because the display unit 1100 may be coupled to the
existing outlet 1072 without requiring a separate fixing
member accommodation portion, the unit cost of the air
conditioner may be decreased.

[0623] FIG. 52 is an example of a cross-sectional view
taken along line I-I marked in FIG. 41.

[0624] An example of the display cover will be described
with reference to FIG. 52. However, like reference numerals
may be given to like elements from the embodiment illus-
trated in FIG. 48, and the description thereof may be
omitted.

[0625] The display cover 1106 may be integrally formed
with the discharge cover 1017.

[0626] The discharge cover 1017 may include the display
cover 1106 extending from one portion at which the display
1101 is disposed along the radial direction of the discharge
port 1021. The display cover 1106 is disposed to surround
the display 1101 from the bottom.

[0627] The fixing member accommodation portion 1106¢
to accommodate a fixing member 11094 may be disposed at
the outer end portion 11064 of the display cover 1106 spaced
apart from the discharge cover 1017. The fixing member
accommodation portion 10134 to accommodate the fixing
member 11094 together with the fixing member accommo-
dation portion 1106e¢ may be disposed at the lower housing
1013. The fixing member 11094 may be a male screw
inserted into the fixing member accommodation portion
1106¢ of the display cover 1106 and the fixing member
accommodation portion 10134 of the lower housing 1013 to
couple and fix the discharge cover 1017 to the lower housing
1013. In this case, the fixing member accommodation por-
tions 1106e and 10134 may be female screws.

[0628] The one corner portion 11014 of the display 1101
may be fixed to the groove 1106a of the display cover 1106.
[0629] In the case of the indoor unit 1000 illustrated in
FIG. 52, the discharge cover 1017 and the display cover
1016 are integrally formed such that the display 1101 may
be coupled and fixed to the housing 1010 without a separate
fixing member.

[0630] FIG. 53 is a view illustrating an embodiment of the
air conditioner illustrated in FIG. 40.

[0631] Although the display unit 1100 described above is
illustrated as being applied to the indoor unit 1000 including
the airflow control unit 1050 as illustrated in FIG. 40, the
display unit 1100 described above may of course be also
applied to the indoor unit 1000 simply including only the
circular discharge port 1021 without the airflow control unit
1050 as illustrated in FIG. 53.

[0632] As described above, in the indoor unit 1000
according to the present disclosure, the display unit 1100
may be firmly fixed to the housing 1010 using the fewest
number of separate fixing members, and accordingly, the
display unit 1100 may easily be detached from the housing
1010 such that maintenance and repair of the indoor unit
1000 may be facilitated.

[0633] In the above, the configuration of the air condi-
tioner including the display unit 1100 has been described.

[0634] Hereinafter, operations of the air conditioner
including the display unit 1100 will be described.

[0635] FIG. 54 is a control block diagram of an indoor unit
of an air conditioner according to an embodiment.

[0636] In FIG. 54, the indoor unit 1000 of the air condi-
tioner further includes an input device 1090, a detection unit
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1092, a control unit 1094, a memory 1096, a driving unit
1098, and the display unit 1100.

[0637] The input device 1090 is used to input a command
for setting operation information such as an operation mode
(e.g. cooling or heating operation) of the indoor unit 1000 of
the air conditioner, a target indoor temperature, an airflow
direction, and an airflow strength by the user’s manipulation.
The input device 1090 may be configured with a key, a
button, a switch, a touch pad, etc. and may be any device that
generates predetermined input data by manipulations such as
pressing, touching, rotating, etc.

[0638] For example, the input device 1090 is a remote
controller to wirelessly transmit a control command for
setting the operation of the indoor unit 1000 of the air
conditioner or controlling the airflow direction and may
include a cellphone, a personal communications service
(PCS) phone, a smartphone, a personal digital assistants
(PDA) terminal, a portable multimedia player (PMP) a
laptop computer, a digital broadcasting terminal, a netbook,
a tablet, a navigation, etc.

[0639] Other than the above, the input device 1090
includes all devices such as a digital camera and a camcorder
having a wire/wireless communication function capable of
implementing various functions using different application
programs.

[0640] In addition, the input device 1090 may be a general
remote controller having a simple form. A remote controller
generally uses infrared data association (IrDA) to transmit
and receive a signal to and from the indoor unit 1000 of the
air conditioner.

[0641] In addition, the input device 1090 may use various
means such as radio frequency (RF), wireless fidelity (Wi-
Fi), Bluetooth, Zigbee, near-field communication (NFC),
ultra-wide band (UWB) communication, etc. to transmit and
receive a wireless communication signal to and from the
indoor unit 1000 of the air conditioner, and the input device
1090 may use any means as long as the input device 1090
and the indoor unit 1000 are able to transmit and receive a
wireless communication signal to and from each other.
[0642] The input device 1090 may include a power button
to control the power of the indoor unit 1000 to be turned on
or off, an operation selection button to select the operation
mode of the indoor unit 1000, an airflow direction button to
control the direction of an airflow, an airflow volume button
to control the strength of the airflow, a temperature button to
control the temperature, a dial, etc.

[0643] The detection unit 1092 detects a temperature of
the indoor space and transmits the detected temperature to
the control unit 1094.

[0644] The control unit 1094 is a microprocessor that
controls the overall operation of the indoor unit 1000 of the
air conditioner. The control unit 1094 receives various types
of operation modes and temperature information from the
input device 1090 and the detection unit 1092, and, based on
the various types of operation modes and the temperature
information received, transmits a control command to the
driving unit 1098 and the display unit 1100.

[0645] In the memory 1096, control data for controlling
the operation of the indoor unit 1000 of the air conditioner,
reference data used while controlling the operation of the
indoor unit 1000 of the air conditioner, operation data
generated while the indoor unit 1000 performs a predeter-
mined operation, set information such as set data input by
the input device 1090 for the indoor unit 1000 to perform a
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predetermined operation, whether a reserved operation is
scheduled, and failure information including a cause of
malfunctioning or a location where the malfunctioning has
occurred when the indoor unit 1000 malfunctions may be
stored.

[0646] In addition, the memory 1096 may store optical
pattern information displayed by the display unit 1100. For
example, optical pattern information for which the plurality
of light sources (LEDs) emit light in the shape of triple
circular bands along a set airflow direction may be stored in
the memory 1096, and when requested by the control unit
1094, the stored optical pattern information may be trans-
mitted to the control unit 1094.

[0647] In addition, the memory 1096 may be implemented
with a nonvolatile memory device such as a ROM, a PROM,
an EPROM, and a flash memory, a volatile memory device
such as a RAM, or a storage medium such as a hard disc, a
card type memory (e.g. Secure Digital (SD) or eXtreme
Digital (XD) memory, etc.), and an optical disc. However,
the memory 1096 is not limited thereto, and various storage
mediums that may be considered by the designer may be
used as the memory 1096.

[0648] The driving unit 1098 drives the main fan 1040, the
auxiliary fan 1060, etc. related to the operation of the indoor
unit 1000 of the air conditioner in accordance with a driving
control signal of the control unit 1094.

[0649] That is, the driving unit 1098 may control driving
and speed of the airflow control motor 1061 in accordance
with the driving control signal of the control unit 1094.
Consequently, the amount of air drawn around the suction
port 1021 may be controlled and the direction of the dis-
charged airflow may be controlled.

[0650] In addition, the driving unit 1098 may control
driving and speed of the blower motor 1041 in accordance
with the driving control signal of the control unit 1094.
Consequently, the strength of the airflow discharged from
the discharge port 1021 may be controlled.

[0651] The display unit 1100 is used to display user input
information and the operation state of the indoor unit 1000
of' the air conditioner in accordance with a displayed control
signal of the control unit 1094. The display unit 1100 may
use the first light-emitting unit 1110, the second light-
emitting unit 1120, the third light-emitting unit 1130 and the
fourth light-emitting unit 1140 to display the direction of the
discharged airflow in accordance with various types of
operation information received from the input device 1090.
[0652] That is, the display unit 1100 may display whether
the airflow direction selected by the user via the input device
1090 is vertical, horizontal, middle, or automatic.

[0653] The air conditioner according to the embodiment of
the present disclosure may further include a sound output
unit to output the operation state of the indoor unit 1000 and
the user’s manipulation state by a sound (e.g., a beep sound)
[0654] Hereinafter, an air conditioner without a blade, a
method of controlling the same, and effects thereof will be
described.

[0655] FIG. 55 is an operation flow chart illustrating a
control algorithm for visually expressing a direction of a
discharged airflow in an air conditioner according to an
embodiment. FIGS. 56A, 56B and 56C illustrate an example
of a direction of a discharged airflow visually expressed by
the air conditioner according to the embodiment.

[0656] In FIG. 55, the user manipulates the input device
1090 to set operation information including an operation
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mode (e.g. cooling or heating operation) of the indoor unit
1000 of the air conditioner, a target indoor temperature, a
direction of a discharged airflow, etc. (operation S1200). The
operation information set by the user via the input device
1090 is transmitted to the control unit 1094.

[0657] Consequently, the control unit 1094 receives the
various types of operation information from the input device
1090 and determines whether the power of the indoor unit
1000 is turned on in order to control the overall operation of
the indoor unit 1000 based on the received information
(operation S1202).

[0658] When the power of the indoor unit 1000 is deter-
mined to be turned on as a result of the operation S1202, the
control unit 1094 transmits a driving control signal to the
driving unit 1098 in order to control the direction of the
discharged airflow in accordance with the set direction.
[0659] The driving unit 1098 may control driving and
speed of the airflow control motor 1061 in accordance with
the driving control signal from the control unit 1094 to
control the amount of air drawn around the discharge port
1021 and control the direction of the discharged airflow
(operation S1204).

[0660] The control unit 1094 determines whether the
direction of the airflow is vertical in order to visually display
the direction of the discharged airflow (operation S1206).
[0661] When the direction of the airflow is determined to
be vertical as a result of the operation S1206, the control unit
1094 turns on the light sources 1110a, 11105, 1110¢, 11104,
1110e, and 1110f of the first light-emitting unit 1110 to
display the optical pattern in the shape of a circular band
disposed at the inner portion of the display unit 1100
(operation S1208). For example, by turning on the light
sources 1110a, 111056, 1110¢, 11104, 1110e, and 1110f of the
first light-emitting unit 1110, a first circular image 1111 may
be displayed on the central portion of the display unit 1100
as illustrated in FIG. 56A.

[0662] Consequently, the user may intuitively recognize
that the direction of the discharged airflow is being con-
trolled to be vertical.

[0663] On the other hand, when the direction of the airflow
is not determined to be vertical as a result of the operation
S1206, the control unit 1094 determines whether the direc-
tion of the airflow is horizontal (operation S1210).

[0664] When the direction of the airflow is determined to
be horizontal as a result of the operation S1210, the control
unit 1094 turns on the light sources 1120a, 11205, 1120c¢,
11204, 1120e, 11207, 1120g, 11204, and 1120 of the second
light-emitting unit 1120 to display the optical pattern in the
shape of a circular band disposed at the edge portion of the
display unit 1100 (operation S1212). For example, by turn-
ing on the light sources 1120a, 11205, 1120c¢, 11204, 1120e,
11201, 1120g, 1120/, and 1120; of the second light-emitting
unit 1120, a second circular image 1121 may be displayed on
the edge portion of the display unit 1100 as illustrated in
FIG. 566.

[0665] Consequently, the user may intuitively recognize
that the direction of the discharged airflow is being con-
trolled to be horizontal.

[0666] On the other hand, when the direction of the airflow
is not determined to be horizontal as a result of the operation
S1210, the control unit 1094 determines whether the direc-
tion of the airflow is middle (operation S1214).

[0667] When the direction of the airflow is determined to
be in the middle as a result of the operation S1214, the
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control unit 1094 turns on the light sources 1130a, 11305,
1130¢, 11304, 1130e, and 1130f of the third light-emitting
unit 1130 to display the optical pattern in the shape of a
circular band disposed at the middle portion of the display
unit 1100 (operation S1216). For example, by turning on the
light sources 11304, 113056, 1130c¢, 11304, 1130e, and 1130/
of the third light-emitting unit 1130, a third circular image
1131 may be displayed between the first circular image 1111
and the second circular image 1121 on the display unit 1100
as illustrated in FIG. 56C.

[0668] Consequently, the user may intuitively recognize
that the direction of the discharged airflow is being con-
trolled to be in the middle.

[0669] On the other hand, when the direction of the airflow
is not determined to be in the middle as a result of the
operation S1214, the control unit 1094 determines whether
the direction of the airflow is automatic (operation S1218).
[0670] When the direction of the airflow is determined to
be automatic as a result of the operation S1218, the control
unit 1094 sequentially turns on the light sources 1110a,
111056, 1110¢, 11104, 1110e, and 1110f of the first light-
emitting unit 1110, the light sources 1120q, 11205, 1120c,
11204, 1120e, 11201, 1120g, 11204, and 1120 of the second
light-emitting unit 1120, and the light sources 1130qa, 11305,
1130¢, 11304, 1130e, and 1130f of the third light-emitting
unit 1130 from the inner portion to the outer portion or from
the outer portion to the inner portion to animate a progres-
sion of the optical pattern in the shape of a circular band
from the inner portion of the display unit 1100 toward the
optical pattern in the shape of a circular band at the edge
portion of the display unit 1100 (operation S1220).

[0671] Consequently, the user may intuitively recognize
that the direction of the discharged airflow is being con-
trolled to be automatic.

[0672] In this manner, the display unit 1100 visualizes the
direction of the discharged airflow in accordance with the
direction of the airflow to allow the user to intuitively
recognize the direction of the discharged airflow even in the
indoor unit 1000 of the air conditioner without a blade.

[0673] Then, the control unit 1094 determines whether the
power is turned off (operation S1222), and when the power
is not turned off, controls the auxiliary fan 1060 to control
the direction of the discharged airflow in accordance with
the set direction and controls the display unit 1100 to
visually display the direction of the discharged airflow.

[0674] When the power is determined to be turned off as
a result of the operation S1222, the control unit 1094 ends
the operation by stopping operations of all loads on the
indoor unit 1000 of the air conditioner.

[0675] Meanwhile, although the direction of the airflow
has been described in the embodiment of the present dis-
closure as being implemented with a vertical airflow, a
horizontal airflow, a mid-airflow, or an automatic airflow, the
present disclosure is not limited thereto and more light-
emitting units may be disposed at the display unit 1100 to
visually express airflow directions when the airflow direc-
tions are further subdivided. The number and the arrange-
ment of the light-emitting units disposed at the display unit
1100 may be designed in various ways.

[0676] In addition, the display unit 1100 may visualize the
airflow circulation mode described above. For example,
when the plurality of auxiliary fans 1060 include an auxil-
iary fan A, an auxiliary fan B, and an auxiliary fan C, the
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display unit 1100 may display an airflow direction due to
each of the auxiliary fan A, the auxiliary fan B, and the
auxiliary fan C.

[0677] FIGS. 57A, 57B and 57C illustrate an example of
a direction of a discharged airflow visually expressed by an
air conditioner according to an embodiment.

[0678] As illustrated in FIGS. 57A, 57B and 57C, in order
to visualize the airflow circulation mode, the first, second,
and third circular images 1111, 1121, and 1131 displayed on
the display unit 1100 may be divided into a plurality of
arc-shaped images 1111a, 11115, 111lc, 1121a, 11215,
1121¢, 1131a, 11315, and 1131c.

[0679] The first circular image 1111 may be divided into
the first arc-shaped image A (1111a), the first arc-shaped
image B (11115), and the first arc-shaped image C (1111¢),
and the second circular image 1121 may be divided into the
second arc-shaped image A (1121a), the second arc-shaped
image B (112156), and the second arc-shaped image C
(1121¢). Also, the third circular image 1131 may be divided
into the third arc-shaped image A (1131a), the third arc-
shaped image B (11315), and the third arc-shaped image C
(11310).

[0680] Here, the first arc-shaped image A (1111a), the first
arc-shaped image B (11115), and the first arc-shaped image
C (1111¢) may represent a vertical airflow, the second
arc-shaped image A (1121a), the second arc-shaped image B
(11215), and the second arc-shaped image C (1121¢) may
represent a horizontal airflow, and the third arc-shaped
image A (1131a), the third arc-shaped image B (11315), and
the third arc-shaped image C (1131¢) may represent a
mid-airflow.

[0681] In addition, the first arc-shaped image A (1111a),
the second arc-shaped image A (1121a), and the third
arc-shaped image A (1131a) may visualize an airflow direc-
tion due to the auxiliary fan A, and the first arc-shaped image
B (11115), the second arc-shaped image B (11215), and the
third arc-shaped image B (11316) may visualize an airflow
direction due to the auxiliary fan B. The first arc-shaped
image C (1111c¢), the second arc-shaped image C (1121¢),
and the third arc-shaped image C (1131¢) may visualize an
airflow direction due to the auxiliary fan C.

[0682] When a vertical airflow is generated by the auxil-
iary fan A, a horizontal airflow is generated by the auxiliary
fan B, and a mid-airflow is generated by the auxiliary fan C,
as illustrated in FIG. 57A, the first arc-shaped image A
(1111a) representing the vertical airflow due to the auxiliary
fan A, the second arc-shaped image B (11215) representing
the horizontal airflow due to the auxiliary fan B, and the
third arc-shaped image C (1131c¢) representing the mid-
airflow due to the auxiliary fan C may be displayed on the
display unit 1100. In addition, the first light source A (1110a)
and the first light source B (11105) of the first light-emitting
unit 1110 illustrated in FIG. 46 may be turned on to display
the first arc-shaped image A (1111a), the second light source
C (1120c¢) and the second light source D (1120d) of the
second light-emitting unit 1120 may be turned on to display
the second arc-shaped image B (11215), and the third light
source E (1130¢) and the third light source F (1130f) of the
third light-emitting unit 1130 may be turned on to display the
third arc-shaped image C (1131¢).

[0683] When a mid-airflow is generated by the auxiliary
fan A, a vertical airflow is generated by the auxiliary fan B,
and a horizontal airflow is generated by the auxiliary fan C,
as illustrated in FIG. 57B, the third arc-shaped image A
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(1131a) representing the mid-airflow due to the auxiliary fan
A, the first arc-shaped image B (11115) representing the
vertical airflow due to the auxiliary fan B, and the second
arc-shaped image C (1121c¢) representing the horizontal
airflow due to the auxiliary fan C may be displayed on the
display unit 1100. In addition, the third light source A
(1130a) and the third light source B (113056) of the third
light-emitting unit 1130 illustrated in FIG. 46 may be turned
on to display the third arc-shaped image A (1131a), the first
light source C (1110¢) and the first light source D (11104d) of
the first light-emitting unit 1110 may be turned on to display
the first arc-shaped image B (111154), and the second light
source E (1120¢) and the second light source F (1120f) of the
second light-emitting unit 1120 may be turned on to display
the second arc-shaped image C (1121¢).

[0684] When a horizontal airflow is generated by the
auxiliary fan A, a mid-airflow is generated by the auxiliary
fan B, and a vertical airflow is generated by the auxiliary fan
C, as illustrated in FIG. 57C, the second arc-shaped image
A (1121a) representing the horizontal airflow due to the
auxiliary fan A, the third arc-shaped image B (11314)
representing the mid-airflow due to the auxiliary fan B, and
the first arc-shaped image C (1111c¢) representing the vertical
airflow due to the auxiliary fan C may be displayed on the
display unit 1100. In addition, the second light source A
(1120q) and the second light source B (11205) of the second
light-emitting unit 1120 illustrated in FIG. 46 may be turned
on to display the second arc-shaped image A (1121aq), the
third light source C (1130¢) and the third light source D
(1130d) of the third light-emitting unit 1130 may be turned
on to display the third arc-shaped image B (11315), and the
first light source E (1110e) and the first light source F (1110f)
of the first light-emitting unit 1110 may be turned on to
display the first arc-shaped image C (1111c).

[0685] As described above, in the airflow circulation
mode, the display unit 1100 may display the first arc-shaped
images A, B, and C (1111a, 11115, and 1111c¢), the second
arc-shaped images A, B, and C (1121a, 11215, and 1121¢),
and the third arc-shaped images A, B, and C (1131a, 11315,
and 1131c¢) in accordance with the airflow directions due to
the auxiliary fans A, B, and C.

[0686] However, the visualizing of the airflow circulation
mode is not limited to the method described above. For
example, in order to visualize the airflow circulation mode
itself instead of visualizing the airflow directions due to the
auxiliary fans A, B, and C, the first, second, and third
arc-shaped images A (1111a, 1121a, 1131¢) may be dis-
played first, the first, second, and third arc-shaped images B
(11115, 11215, 11315) may be displayed next, and then the
first, second, and third arc-shaped images C (1111c¢, 1121c,
1131¢) may be displayed. As a result, the display unit 1100
may display a rotating fan-shaped image.

[0687] Next, a method of visually expressing the strength
of a discharged airflow will be described.

[0688] FIG. 58 is a perspective view illustrating an indoor
unit of an air conditioner according to an embodiment, and
FIG. 59 is an operation flow chart illustrating a control
algorithm for visually expressing the strength of a dis-
charged airflow in the air conditioner according to the
embodiment. Like reference numerals and like names will
be used for parts which are the same as those in FIG. 40 to
omit overlapping description thereof.
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[0689] In FIG. 58, the display unit 1100 may further
include an auxiliary display 1150 capable of visually
expressing the strength of a discharged airflow using an
LED, etc.

[0690] The auxiliary display 1150 may include first source
11504, second light source 11505, third light source 1150c,
fourth light source 11504, and fifth light source 1150e
disposed in the arc shape on an outer surface of the display
unit 1100 and use the first to fifth light sources 1150a, 11505,
1150¢, 11504, and 1150e to visually express the strength of
a discharged airflow.

[0691] For example, when the strength of an airflow is
strong, all of the first to fifth light sources 1150a, 11505,
1150¢, 11504, and 1150e of the auxiliary display 1150 may
be turned on to display that the strength of the discharged
airflow is being controlled to be strong.

[0692] In addition, when the strength of an airflow is
medium, the first light source 1150a, the second light source
11505, and the third light source 1150¢ among the first to
fifth light sources 1150a, 115056, 1150¢, 11504, and 1150e of
the auxiliary display 1150 may be turned on to display that
the strength of the discharged airflow is being controlled to
be medium.

[0693] In addition, when the strength of an airflow is
weak, only the first light source 1150a among the first to fifth
light sources 1150a, 11505, 1150¢, 11504, and 1150¢ of the
auxiliary display 1150 may be turned on to display that the
strength of the discharged airflow is being controlled to be
weak.

[0694] Meanwhile, although visually expressing the
strength of a discharged airflow by controlling the number of
the light sources turned on up to the fifth light source 1150e
from the first light source 1150a of the auxiliary display
1150 has been described as an example in this embodiment,
embodiments are not limited thereto, and the strength of a
discharged airflow may be visually expressed also by con-
trolling the number of the light sources 1150qa, 11505, 1150c¢,
11504, and 1150e turned on up to the first light source 1150a
or the fifth light source 1150e from the third light source
1150¢ of the auxiliary display 1150.

[0695] This may be described in more detail as follows.

[0696] First, when the strength of an airflow is strong, all
of'the first to fifth light sources 11504, 11505, 1150c¢, 11504,
and 1150e¢ of the auxiliary display 1150 may be turned on to
display that the strength of the discharged airflow is being
controlled to be strong.

[0697] In addition, when the strength of an airflow is
medium, the second light source 11505, the third light
source 1150c¢, and the fourth light source 11504 among the
first to fifth light sources 1150qa, 11505, 1150¢, 11504, and
1150e of the auxiliary display 1150 may be turned on to
display that the strength of the discharged airflow is being
controlled to be medium.

[0698] In addition, when the strength of an airflow is
weak, only the third light source 1150¢ among the first to
fifth light sources 1150a, 115056, 1150¢, 11504, and 1150e of
the auxiliary display 1150 may be turned on to display that
the strength of the discharged airflow is being controlled to
be weak.

[0699] In FIG. 59, the user manipulates the input device
1090 to set operation information including an operation
mode (e.g. cooling or heating operation) of the indoor unit
1000 of the air conditioner, a target indoor temperature, the
strength of a discharged airflow, etc. (operation S1300). The
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operation information set by the user via the input device
1090 is transmitted to the control unit 1094.

[0700] Consequently, the control unit 1094 receives the
various types of operation information from the input device
1090 and determines whether the power of the indoor unit
1000 is turned on in order to control the overall operation of
the indoor unit 1000 based on the received information
(operation S1302).

[0701] When the power of the indoor unit 1000 is deter-
mined to be turned on as a result of the operation S1302, the
control unit 1094 transmits a driving control signal to the
driving unit 1098 in order to control the strength of the
discharged airflow in accordance with the set strength.
[0702] The driving unit 1098 may control driving and
speed of the blower motor 1041 in accordance with the
driving control signal from the control unit 1094 to control
the amount of air drawn around the discharge port 1021 and
control the strength of the discharged airflow (operation
S1304).

[0703] The control unit 1094 determines whether the
strength of the airflow is strong in order to visually display
the strength of the discharged airflow (operation S1306).
[0704] When the strength of the airflow is determined to
be strong as a result of the operation S1306, the control unit
1094 turns on all of the first to fifth light sources 11504,
11505, 1150¢, 11504, and 1150e of the auxiliary display
1150 to display that the strength of the discharged airflow is
being controlled to be strong (operation S1308).

[0705] Consequently, the user may intuitively recognize
that the strength of the discharged airtlow is being controlled
to be strong.

[0706] On the other hand, when the strength of the airflow
is not determined to be strong as a result of the operation
S1306, the control unit 1094 determines whether the
strength of the airflow is medium (operation S1310).
[0707] When the strength of the airflow is determined to
be medium as a result of the operation S1310, the control
unit 1094 turns on the first light source 11504, the second
light source 11505, and the third light source 1150¢ of the
auxiliary display 1150 to display that the strength of the
discharged airflow is being controlled to be medium (opera-
tion S1312).

[0708] Consequently, the user may intuitively recognize
that the strength of the discharged airtlow is being controlled
to be medium.

[0709] On the other hand, when the strength of the airflow
is not determined to be medium as a result of the operation
S1310, the control unit 1094 determines whether the
strength of the airflow is weak (operation S1314).

[0710] When the strength of the airflow is determined to
be weak as a result of the operation S1314, the control unit
1094 turns on only the first light source 1150a of the
auxiliary display 1150 to display that the strength of the
discharged airflow is being controlled to be weak (operation
S1316).

[0711] Consequently, the user may intuitively recognize
that the strength of the discharged airtlow is being controlled
to be weak.

[0712] In this manner, the auxiliary display 1150 visual-
izes the strength of the discharged airflow in accordance
with the strength of the airflow to allow the user to intui-
tively recognize the strength of the discharged airflow even
in the indoor unit 1000 of the air conditioner without a blade.
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[0713] Then, the control unit 1094 determines whether the
power is turned off (operation S1322), and when the power
is not turned off, controls the main fan 1040 to control the
strength of the discharged airflow in accordance with the set
strength and controls the auxiliary display 1150 to visually
display the strength of the discharged airflow.

[0714] When the power is determined to be turned off as
a result of the operation S1322, the control unit 1094 ends
the operation while stopping operations of all loads on the
indoor unit 1000 of the air conditioner.

[0715] Meanwhile, although the strength of the airflow has
been described in the embodiment of the present disclosure
as being implemented with a strong airflow, a medium
airflow, or a weak airflow, the present disclosure is not
limited thereto and more light sources (LEDs) may be
disposed at the auxiliary display 1150 to visually express
airflow strengths when the airflow strengths are further
subdivided. The number and the arrangement of the light
sources (LEDs) disposed at the auxiliary display 1150 may
be designed in various ways.

[0716] Next, a method of visually expressing not only the
direction of a discharged airflow but also the strength of the
discharged airflow will be described.

[0717] FIGS. 60A and 60B are operation flow charts
illustrating a first control algorithm for visually expressing
the direction and the strength of a discharged airflow in the
air conditioner according an embodiment.

[0718] Inthe FIGS. 60A and 60B, the user manipulates the
input device 1090 to set operation information including an
operation mode (e.g. cooling or heating operation) of the
indoor unit 1000 of the air conditioner, a target indoor
temperature, the direction and the strength of a discharged
airflow, etc. (operation S1400). The operation information
set by the user via the input device 1090 is transmitted to the
control unit 1094.

[0719] Consequently, the control unit 1094 receives the
various types of operation information from the input device
1090 and determines whether the power of the indoor unit
1000 is turned on in order to control the overall operation of
the indoor unit 1000 based on the received information
(operation S1402).

[0720] When the power of the indoor unit 1000 is deter-
mined to be turned on as a result of the operation S1402, the
control unit 1094 transmits a driving control signal to the
driving unit 1098 in order to control the direction and the
strength of the discharged airflow in accordance with the set
direction and strength.

[0721] The driving unit 1098 may control driving and
speed of the blower motor 1041 and the airflow control
motor 1061 in accordance with the driving control signal
from the control unit 1094 to control the amount of air drawn
around the discharge port 1021 and control the direction and
the strength of the discharged airflow (operation S1404).
[0722] First, the control unit 1094 determines whether the
direction of the airflow is vertical in order to visually display
the direction of the discharged airflow (operation S1406).
[0723] When the direction of the airflow is determined to
be vertical as a result of the operation S1406, the control unit
1094 turns on the light sources 1110a, 11105, 1110¢, 11104,
1110e, and 1110f of the first light-emitting unit 1110 to
display the optical pattern in the shape of a circular band
disposed at the inner portion of the display unit 1100
(operation S1408).
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[0724] On the other hand, when the direction of the airflow
is not determined to be vertical as a result of the operation
S1406, the control unit 1094 determines whether the direc-
tion of the airflow is horizontal (operation S1410).

[0725] When the direction of the airflow is determined to
be horizontal as a result of the operation S1410, the control
unit 1094 turns on the light sources 1120a, 11205, 1120c¢,
11204, 1120e, 11201, 1120g, 11204, and 1120 of the second
light-emitting unit 1120 to display the optical pattern in the
shape of a circular band disposed at the edge portion of the
display unit 1100 (operation S1412).

[0726] On the other hand, when the direction of the airflow
is not determined to be horizontal as a result of the operation
S1410, the control unit 1094 determines whether the direc-
tion of the airflow is middle (operation S1414).

[0727] When the direction of the airflow is determined to
be in the middle as a result of the operation S1414, the
control unit 1094 turns on the light sources 1130a, 11305,
1130¢, 11304, 1130e, and 1130f of the third light-emitting
unit 1130 to display the optical pattern in the shape of a
circular band disposed at the middle portion of the display
unit 1100 (operation S1416).

[0728] On the other hand, when the direction of the airflow
is not determined to be in the middle as a result of the
operation S1414, the control unit 1094 determines whether
the direction of the airflow is automatic (operation S1418).

[0729] When the direction of the airflow is determined to
be automatic as a result of the operation S1418, the control
unit 1094 sequentially turns on the light sources 1110a,
111056, 1110¢, 11104, 1110e, and 1110f of the first light-
emitting unit 1110, the light sources 1120q, 11205, 1120c,
11204, 1120e, 11201, 1120g, 11204, and 1120 of the second
light-emitting unit 1120, and the light sources 1130qa, 11305,
1130¢, 11304, 1130e, and 1130f of the third light-emitting
unit 1130 from the inner portion to the outer portion or from
the outer portion to the inner portion to animate a progres-
sion of the optical pattern in the shape of a circular band
from the inner portion of the display unit 1100 toward the
optical pattern in the shape of a circular band at the edge
portion of the display unit 1100 (operation S1420).

[0730] In this manner, the display unit 1100 visualizes the
direction of the discharged airflow in accordance with the
direction of the airflow to allow the user to intuitively
recognize the direction of the discharged airflow even in the
indoor unit 1000 of the air conditioner without a blade.

[0731] Then, the control unit 1094 determines whether the
strength of the airflow is strong in order to visually display
the strength of the discharged airflow (operation S1422).

[0732] When the strength of the airflow is determined to
be strong as a result of the operation S1422, the control unit
1094 turns on all of the first to fifth light sources 11504,
11505, 1150¢, 11504, and 1150e of the auxiliary display
1150 to display that the strength of the discharged airflow is
being controlled to be strong (operation S1424).

[0733] On the other hand, when the strength of the airflow
is not determined to be strong as a result of the operation
S1422, the control unit 1094 determines whether the
strength of the airflow is medium (operation S1426).

[0734] When the strength of the airflow is determined to
be medium as a result of the operation S1426, the control
unit 1094 turns on the first light source 11504, the second
light source 11505, and the third light source 1150¢ of the
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auxiliary display 1150 to display that the strength of the
discharged airflow is being controlled to be medium (opera-
tion S1428).

[0735] On the other hand, when the strength of the airflow
is not determined to be medium as a result of the operation
S1428, the control unit 1094 determines whether the
strength of the airflow is weak (operation S1430).

[0736] When the strength of the airflow is determined to
be weak as a result of the operation S1430, the control unit
1094 turns on only the first light source 1150a of the
auxiliary display 1150 to display that the strength of the
discharged airflow is being controlled to be weak (operation
S1432).

[0737] In this manner, the auxiliary display 1150 visual-
izes the strength of the discharged airflow in accordance
with the strength of the airflow to allow the user to intui-
tively recognize the strength of the discharged airflow even
in the indoor unit 1000 of the air conditioner without a blade.

[0738] Then, the control unit 1094 determines whether the
power is turned off (operation S1434) and, when the power
is not turned off, controls the main fan 1040 and the auxiliary
fan 1060 to control the direction and the strength of the
discharged airflow in accordance with the set direction and
strength and controls the display unit 1100 and the auxiliary
display 1150 to visually display the direction and the
strength of the discharged airflow.

[0739] When the power is determined to be turned off as
a result of the operation S1434, the control unit 1094 ends
the operation while stopping operations of all loads on the
indoor unit 1000 of the air conditioner.

[0740] Next, another method of visually expressing not
only a direction of a discharged airflow but also the strength
of the discharged airflow will be described.

[0741] FIGS. 61A and 61B are operation flow charts
illustrating a second control algorithm for visually express-
ing the direction and the strength of a discharged airflow in
the air conditioner according an embodiment.

[0742] Inthe FIGS. 61A and 61B, the user manipulates the
input device 1090 to set operation information including an
operation mode (e.g. cooling or heating operation) of the
indoor unit 1000 of the air conditioner, a target indoor
temperature, the direction of a discharged airflow, etc.
(operation S1500). The operation information set by the user
via the input device 1090 is transmitted to the control unit
1094.

[0743] Consequently, the control unit 1094 receives the
various types of operation information from the input device
1090 and determines whether the power of the indoor unit
1000 is turned on in order to control the overall operation of
the indoor unit 1000 based on the received information
(operation S1502).

[0744] When the power of the indoor unit 1000 is deter-
mined to be turned on as a result of the operation S1502, the
control unit 1094 transmits a driving control signal to the
driving unit 1098 in order to control the direction of the
discharged airflow in accordance with the set direction.

[0745] The driving unit 1098 may control driving and
speed of the airflow control motor 1061 in accordance with
the driving control signal from the control unit 1094 to
control the amount of air drawn around the discharge port
1021 and control the direction of the discharged airflow
(operation S1504).
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[0746] In addition, the control unit 1094 determines
whether the direction of the airflow is vertical in order to
visually display the direction of the discharged airflow
(operation S1506).

[0747] When the direction of the airflow is determined to
be vertical as a result of the operation S1506, the control unit
1094 turns on the light sources 1110a, 11105, 1110¢, 11104,
1110e, and 1110f of the first light-emitting unit 1110 to
display the optical pattern in the shape of a circular band
disposed at the inner portion of the display unit 1100
(operation S1508).

[0748] On the other hand, when the direction of the airflow
is not determined to be vertical as a result of the operation
S1506, the control unit 1094 determines whether the direc-
tion of the airflow is horizontal (operation S1510).

[0749] When the direction of the airflow is determined to
be horizontal as a result of the operation S1510, the control
unit 1094 turns on the light sources 1120a, 11205, 1120c¢,
11204, 1120e, 11201, 1120g, 11204, and 1120 of the second
light-emitting unit 1120 to display the optical pattern in the
shape of a circular band disposed at the edge portion of the
display unit 1100 (operation S1512).

[0750] On the other hand, when the direction of the airflow
is not determined to be horizontal as a result of the operation
S1510, the control unit 1094 determines whether the direc-
tion of the airflow is middle (operation S1514).

[0751] When the direction of the airflow is determined to
be in the middle as a result of the operation S1514, the
control unit 1094 turns on the light sources 1130a, 11305,
1130¢, 11304, 1130e, and 1130f of the third light-emitting
unit 1130 to display the optical pattern in the shape of a
circular band disposed at the middle portion of the display
unit 1100 (operation S1516).

[0752] On the other hand, when the direction of the airflow
is not determined to be in the middle as a result of the
operation S1514, the control unit 1094 determines whether
the direction of the airflow is automatic (operation S1518).
[0753] When the direction of the airflow is determined to
be automatic as a result of the operation S1518, the control
unit 1094 sequentially turns on the light sources 1110a,
111056, 1110¢, 11104, 1110e, and 1110f of the first light-
emitting unit 1110, the light sources 1120q, 11205, 1120c,
11204, 1120e, 11201, 1120g, 11204, and 1120 of the second
light-emitting unit 1120, and the light sources 1130qa, 11305,
1130¢, 11304, 1130e, and 1130f of the third light-emitting
unit 1130 from the inner portion to the outer portion or from
the outer portion to the inner portion to animate a progres-
sion of the optical pattern in the shape of a circular band
from the inner portion of the display unit 1100 toward the
optical pattern in the shape of a circular band at the edge
portion of the display unit 1100 (operation S1520).

[0754] Inthis manner, when the user manipulates the input
device 1090 to set the strength of the discharged airflow
while visually checking the direction of the discharged
airflow via the display unit 1100 (operation S1522), the
control unit 1094 transmits a driving control signal to the
driving unit 1098 in order to control the strength of the
discharged airflow in accordance with the set strength.
[0755] The driving unit 1098 may control driving and
speed of the blower motor 1041 in accordance with the
driving control signal from the control unit 1094 to control
the amount of air drawn around the discharge port 1021 and
control the strength of the discharged airflow (operation
S1524).
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[0756] Then, the control unit 1094 determines whether the
strength of the airflow is strong in order to visually display
the strength of the discharged airflow (operation S1526).
[0757] When the strength of the airflow is determined to
be strong as a result of the operation S1526, the control unit
1094 turns on all of the first to fifth light sources 11504,
11505, 1150¢, 11504, and 1150e of the auxiliary display
1150 to display that the strength of the discharged airflow is
being controlled to be strong (operation S1528).

[0758] On the other hand, when the strength of the airflow
is not determined to be strong as a result of the operation
S1526, the control unit 1094 determines whether the
strength of the airflow is medium (operation S1530).
[0759] When the strength of the airflow is determined to
be medium as a result of the operation S1530, the control
unit 1094 turns on the first light source 1150a, the second
light source 11504, and the third light source 1150¢ of the
auxiliary display 1150 to display that the strength of the
discharged airflow is being controlled to be medium (opera-
tion S1532).

[0760] On the other hand, when the strength of the airflow
is not determined to be medium as a result of the operation
S1530, the control unit 1094 determines whether the
strength of the airflow is weak (operation S1534).

[0761] When the strength of the airflow is determined to
be weak as a result of the operation S1534, the control unit
1094 turns on only the first light source 1150a of the
auxiliary display 1150 to display that the strength of the
discharged airflow is being controlled to be weak (operation
S1536).

[0762] Inthis manner, when the user manipulates the input
device 1090 to set the strength of the airflow while visually
checking the direction of the discharged airflow via the
display unit 1100, the user may also visually check the
strength of the discharged airflow via the auxiliary display
1150.

[0763] Then, the control unit 1094 determines whether the
power is turned off (operation S1538) and, when the power
is not turned off, controls the main fan 1040 and the auxiliary
fan 1060 to control the direction and the strength of the
discharged airflow in accordance with the set direction and
strength and controls the display unit 1100 and the auxiliary
display 1150 to visually display the direction and the
strength of the discharged airflow.

[0764] When the power is determined to be turned off as
a result of the operation S1538, the control unit 1094 ends
the operation while stopping operations of all loads on the
indoor unit 1000 of the air conditioner.

[0765] Next, still another method of visually expressing
not only a direction of a discharged airflow but also the
strength of the discharged airflow will be described.
[0766] FIGS. 62A and 62B are operation flow charts
illustrating a third control algorithm for visually expressing
the direction and the strength of a discharged airflow in the
air conditioner according another embodiment.

[0767] Inthe FIGS. 62A and 62B, the user manipulates the
input device 1090 to set operation information including an
operation mode (e.g. cooling or heating operation) of the
indoor unit 1000 of the air conditioner, a target indoor
temperature, the strength of a discharged airtlow, etc. (opera-
tion S1600). The operation information set by the user via
the input device 1090 is transmitted to the control unit 1094.
[0768] Consequently, the control unit 1094 receives the
various types of operation information from the input device
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1090 and determines whether the power of the indoor unit
1000 is turned on in order to control the overall operation of
the indoor unit 1000 based on the received information
(operation S1602).

[0769] When the power of the indoor unit 1000 is deter-
mined to be turned on as a result of the operation S1602, the
control unit 1094 transmits a driving control signal to the
driving unit 1098 in order to control the strength of the
discharged airflow in accordance with the set strength.
[0770] The driving unit 1098 may control driving and
speed of the blower motor 1041 in accordance with the
driving control signal from the control unit 1094 to control
the amount of air drawn around the discharge port 1021 and
control the strength of the discharged airflow (operation
S$1604).

[0771] The control unit 1094 determines whether the
strength of the airflow is strong in order to visually display
the strength of the discharged airflow (operation S1606).
[0772] When the strength of the airflow is determined to
be strong as a result of the operation S1606, the control unit
1094 turns on all of the first to fifth light sources 11504,
11505, 1150¢, 11504, and 1150e of the auxiliary display
1150 to display that the strength of the discharged airflow is
being controlled to be strong (operation S1608).

[0773] On the other hand, when the strength of the airflow
is not determined to be strong as a result of the operation
S1606, the control unit 1094 determines whether the
strength of the airflow is medium (operation S1610).
[0774] When the strength of the airflow is determined to
be medium as a result of the operation S1610, the control
unit 1094 turns on the first light source 11504, the second
light source 11505, and the third light source 1150¢ of the
auxiliary display 1150 to display that the strength of the
discharged airflow is being controlled to be medium (opera-
tion S1612).

[0775] On the other hand, when the strength of the airflow
is not determined to be medium as a result of the operation
S1610, the control unit 1094 determines whether the
strength of the airflow is weak (operation S1614).

[0776] When the strength of the airflow is determined to
be weak as a result of the operation S1614, the control unit
1094 turns on only the first light source 1150a of the
auxiliary display 1150 to display that the strength of the
discharged airflow is being controlled to be weak (operation
$1616).

[0777] Inthis manner, when the user manipulates the input
device 1090 to set the direction of the discharged airflow
while visually checking the strength of the discharged air-
flow via the auxiliary display 1150 (operation S1618), the
control unit 1094 transmits a driving control signal to the
driving unit 1098 in order to control the direction of the
discharged airflow in accordance with the set direction.
[0778] The driving unit 1098 may control driving and
speed of the airflow control motor 1061 in accordance with
the driving control signal from the control unit 1094 to
control the amount of air drawn around the discharge port
1021 and control the direction of the discharged airflow
(operation S1620).

[0779] In addition, the control unit 1094 determines
whether the direction of the airflow is vertical in order to
visually display the direction of the discharged airflow
(operation S1622).

[0780] When the direction of the airflow is determined to
be vertical as a result of the operation S1622, the control unit
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1094 turns on the light sources 1110a, 11105, 1110¢, 11104,
1110e, and 1110f of the first light-emitting unit 1110 to
display the optical pattern in the shape of a circular band
disposed at the inner portion of the display unit 1100
(operation S1624).

[0781] On the other hand, when the direction of the airflow
is not determined to be vertical as a result of the operation
S1622, the control unit 1094 determines whether the direc-
tion of the airflow is horizontal (operation S1626).

[0782] When the direction of the airflow is determined to
be horizontal as a result of the operation S1626, the control
unit 1094 turns on the light sources 1120a, 11205, 1120c¢,
11204, 1120e, 11207, 1120g, 11204, and 1120 of the second
light-emitting unit 1120 to display the optical pattern in the
shape of a circular band disposed at the edge portion of the
display unit 1100 (operation S1628).

[0783] On the other hand, when the direction of the airflow
is not determined to be horizontal as a result of the operation
S1626, the control unit 1094 determines whether the direc-
tion of the airflow is middle (operation S1630).

[0784] When the direction of the airflow is determined to
be in the middle as a result of the operation S1630, the
control unit 1094 turns on the light sources 1130a, 11305,
1130¢, 11304, 1130e, and 1130f of the third light-emitting
unit 1130 to display the optical pattern in the shape of a
circular band disposed at the middle portion of the display
unit 1100 (operation S1632).

[0785] On the other hand, when the direction of the airflow
is not determined to be in the middle as a result of the
operation S1630, the control unit 1094 determines whether
the direction of the airflow is automatic (operation S1634).
[0786] When the direction of the airflow is determined to
be automatic as a result of the operation S1634, the control
unit 1094 sequentially turns on the light sources 1110a,
11105, 1110¢, 11104, 1110e, and 1110/ of the first light-
emitting unit 1110, the light sources 1120a, 11205, 1120c¢,
11204, 1120e, 11207, 1120g, 11204, and 1120 of the second
light-emitting unit 1120, and the light sources 1130qa, 11305,
1130¢, 11304, 1130e, and 1130f of the third light-emitting
unit 1130 from the inner portion to the outer portion or from
the outer portion to the inner portion to animate a progres-
sion of the optical pattern in the shape of a circular band
from the inner portion of the display unit 1100 toward the
optical pattern in the shape of a circular band at the edge
portion of the display unit 1100 (operation S1636).

[0787] Inthis manner, when the user manipulates the input
device 1090 to set the direction of the airflow while visually
checking the strength of the discharged airflow via the
auxiliary display 1150, the user may also visually check the
direction of the discharged airflow via the display unit 1100.
[0788] Then, the control unit 1094 determines whether the
power is turned off (operation S1638), and when the power
is not turned off, controls the main fan 1040 and the auxiliary
fan 1060 to control the direction and the strength of the
discharged airflow in accordance with the set direction and
strength and controls the display unit 1100 and the auxiliary
display 1150 to visually display the direction and the
strength of the discharged airflow.

[0789] When the power is determined to be turned off as
a result of the operation S1638, the control unit 1094 ends
the operation while stopping operations of all loads on the
indoor unit 1000 of the air conditioner.

[0790] Although implementing the display unit 1100 that
visually expresses a direction of a discharged airflow with an
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optical pattern in the shape of a circular band has been
described as an example above, embodiments are not limited
thereto and the direction of the discharged airflow may be
shown with an optical shape in the shape of a rod-like band.
[0791] Hereinafter, various display units that visually
express a direction of a discharged airflow will be described.
[0792] FIG. 63 is a perspective view illustrating an indoor
unit of an air conditioner according to an embodiment. Like
reference numerals and like names will be used for parts
which are the same as those in FIG. 40 to omit overlapping
description thereof.

[0793] In FIG. 63, a display unit 1160 is a lighting device
having a plurality of light-emitting units formed in the shape
of'a rod-like band and may display directions of a discharged
airflow controlled in various directions.

[0794] The display unit 1160 includes a first light-emitting
unit 1161 to display a state in which the direction of the
discharged airflow is controlled to be vertical, a second
light-emitting unit 1162 to display a state in which the
direction of the discharged airflow is controlled to be hori-
zontal, and a third light-emitting unit 1163 to display a state
in which the direction of the discharged airflow is controlled
to be in the middle which is the middle between the
horizontal airflow and the vertical airflow.

[0795] To display the state in which the direction of the
discharged airflow is controlled to be vertical, the first
light-emitting unit 1161 may include a plurality (approxi-
mately three) of light sources 1161a, 11615, and 1161c¢ to
visually express an optical pattern in the shape of a rod-like
band disposed at an inner portion of the display unit 1160.
[0796] To display the state in which the direction of the
discharged airflow is controlled to be horizontal, the second
light-emitting unit 1162 may include a plurality (approxi-
mately three) of light sources 11624, 11625, and 1162¢ to
visually express an optical pattern in the shape of a rod-like
band disposed at an edge portion of the display unit 1160.
[0797] To display the state in which the direction of the
discharged airflow is controlled to be in the middle which is
the middle between the horizontal airflow and the vertical
airflow, the third light-emitting unit 1163 may include a
plurality (approximately three) of light sources 1163a,
11635, and 1163c¢ to visually express an optical pattern in the
shape of a rod-like band disposed at the middle between the
first light-emitting unit 1161 and the second light-emitting
unit 1162.

[0798] Here, of course the number and the arrangement of
the light sources 1161a, 11615, and 1161c, 1162a, 11625,
and 1162¢, and 1163a, 11635, and 1163¢ disposed at each of
the first light-emitting unit 1161 to the third light-emitting
unit 1163 may be designed in various ways.

[0799] By the above structure, the first light-emitting unit
1161 to the third light-emitting unit 1163 may turn on or turn
off the plurality of light sources 1161a, 11615, and 1161c,
11624, 11625, and 1162¢, and 1163a, 11635, and 1163¢
disposed at each of the first light-emitting unit 1161 to the
third light-emitting unit 1163 to display whether the direc-
tion of the airflow discharged from the indoor unit 1000 of
the air conditioner is vertical, horizontal, or middle.
[0800] In addition, the display unit 1160 may also sequen-
tially turn on the first light-emitting unit 1161 to the third
light-emitting unit 1163 from the inner portion to the outer
portion or from the outer portion to the inner portion to
display a state in which the direction of the airflow is
controlled to be automatic.
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[0801] FIG. 64 is a perspective view illustrating an indoor
unit of an air conditioner according to an embodiment. Like
reference numerals and like names will be used for parts
which are the same as those in FIG. 40 to omit overlapping
description thereof.

[0802] In FIG. 64, a display unit 1170 is a hemispherical
lighting device having a plurality of light-emitting units
formed in the shape of a circular band and may display
directions of a discharged airflow controlled in various
directions.

[0803] That is, the display unit 1170 includes a first
light-emitting unit 1171 and a second light-emitting unit
1172 to display a state in which the direction of the dis-
charged airflow is controlled to be vertical, a third light-
emitting unit 1173 to display a state in which the direction
of the discharged airflow is controlled to be in the middle,
and a fourth light-emitting unit 1174 and a fifth light-
emitting unit 1175 to display a state in which the direction
of the discharged airflow is controlled to be horizontal.
[0804] To display the state in which the direction of the
discharged airflow is controlled to be vertical, the first
light-emitting unit 1171 and the second light-emitting unit
1172 may visually express two optical patterns in the shape
of a circular band disposed at an inner portion of the display
unit 1170. The first light-emitting unit 1171 and the second
light-emitting unit 1172 may include a plurality of light
sources (LEDs).

[0805] To display the state in which the direction of the
discharged airflow is controlled to be in the middle, the third
light-emitting unit 1173 may visually express one optical
pattern in the shape of a circular band disposed at a middle
portion of the display unit 1170. The third light-emitting unit
1173 may include a plurality of light sources (LEDs).
[0806] To display the state in which the direction of the
discharged airflow is controlled to be horizontal, the fourth
light-emitting unit 1174 and the fifth light-emitting unit 1175
may visually express two optical patterns in the shape of a
circular band disposed at the outer portion of the display unit
1170. The fourth light-emitting unit 1174 and the fifth
light-emitting unit 1175 may include a plurality of light
sources (LEDs).

[0807] Here, of course the number and the arrangement of
the light sources (LEDs) disposed at each of the first
light-emitting unit 1171 to the fifth light-emitting unit 1175
may be designed in various ways.

[0808] By the above structure, the first light-emitting unit
1171 to the fitth light-emitting unit 1175 may turn on or turn
off the plurality of light sources (LEDs) disposed therein to
display whether the direction of the airflow discharged from
the indoor unit 1000 of the air conditioner is vertical,
horizontal, or middle.

[0809] In addition, the display unit 1170 may also sequen-
tially turn on the first light-emitting unit 1171 to the fifth
light-emitting unit 1175 from the inner portion to the outer
portion or from the outer portion to the inner portion to
display a state in which the direction of the airflow is
controlled to be automatic.

[0810] In addition, the display unit 1170 may further
include a sixth light-emitting unit 1176 to display an opera-
tion state or an error state of the air conditioner.

[0811] The sixth light-emitting unit 1176 is a circular light
source disposed at the center of the display unit 1170 and
may display a power-on/power-off state or an operational
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error state of the indoor unit 1000 of the air conditioner
using various colors of LEDs.

[0812] FIG. 65 is a perspective view illustrating an indoor
unit of an air conditioner according to an embodiment. Like
reference numerals and like names will be used for parts
which are the same as those in FIG. 40 to omit overlapping
description thereof.

[0813] In FIG. 65, a display unit 1180 is a lighting device
having a plurality of light-emitting units formed in the shape
of'a rod-like band and may display directions of a discharged
airflow controlled in various directions.

[0814] The display unit 1180 includes a third light-emit-
ting unit 1183 to display a state in which the direction of the
discharged airflow is controlled to be vertical, a first light-
emitting unit 1181 and a fifth light-emitting unit 1185 to
display a state in which the direction of the discharged
airflow is controlled to be horizontal, and a second light-
emitting unit 1182 and a fourth light-emitting unit 1184 to
display a state in which the direction of the discharged
airflow is controlled to be in the middle.

[0815] To display the state in which the direction of the
discharged airflow is controlled to be vertical, the third
light-emitting unit 1183 may include a plurality (approxi-
mately three) of light sources 11834, 11835, and 1183c¢ to
visually express one optical pattern in the shape of a rod-like
band disposed at an inner portion of the display unit 1180.
[0816] To display the state in which the direction of the
discharged airflow is controlled to be horizontal, the first
light-emitting unit 1181 and the fifth light-emitting unit 1185
may each include a plurality of light sources 1181a, 11815,
and 1181c, and 1185a, 11855, and 1185c¢ to visually express
two optical patterns in the shape of a rod-like band disposed
at the outer portion of the display unit 1180.

[0817] To display the state in which the direction of the
discharged airflow is controlled to be in the middle, the
second light-emitting unit 1182 and the fourth light-emitting
unit 1184 may each include a plurality of light sources
11824, 1182b, and 1182¢, and 11844, 11845, and 1184c¢ to
visually express two optical patterns in the shape of a
rod-like band disposed at the middle portion of the display
unit 1180.

[0818] Here, of course the number and the arrangement of
the light sources 1181qa, 11815, and 1181c¢, 1182a, 11825,
and 1182¢, 1183a, 11835, and 1183¢, 1184a, 11845, and
1184¢, and 1185a, 11855, and 1185¢ disposed at each of the
first light-emitting unit 1181 to the fifth light-emitting unit
1185 may be designed in various ways.

[0819] By the above structure, the first light-emitting unit
1181 to the fitth light-emitting unit 1185 may turn on or turn
off the plurality of light sources 1181a, 11815, and 1181c,
11824, 11825, and 1182¢, 1183a, 11835, and 1183c¢, 1184a,
11845, and 1184¢, and 11854, 11855, and 1185¢ disposed at
each of the first light-emitting unit 1181 to the fifth light-
emitting unit 1185 to display whether the direction of the
airflow discharged from the indoor unit 1000 of the air
conditioner is vertical, horizontal, or middle.

[0820] In addition, the display unit 1180 may also sequen-
tially turn on the first light-emitting unit 1181 to the fifth
light-emitting unit 1185 from the inner portion to the outer
portion or from the outer portion to the inner portion to
display a state in which the direction of the airflow is
controlled to be automatic.

[0821] FIG. 66 is a perspective view illustrating an indoor
unit of an air conditioner according to an embodiment. Like
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reference numerals and like names will be used for parts
which are the same as those in FIG. 40 to omit overlapping
description thereof.

[0822] In FIG. 66, a first display unit 1191 is a lighting
device having a plurality of light-emitting units formed in
the shape of a rod-like band and may display directions of
a discharged airflow controlled in various directions.
[0823] The first display unit 1191 includes a first light-
emitting unit 1191a to display a state in which the direction
of the discharged airflow is controlled to be vertical, a
second light-emitting unit 11915 to display a state in which
the direction of the discharged airflow is controlled to be
horizontal, and a third light-emitting unit 1191c¢ to display a
state in which the direction of the discharged airflow is
controlled to be in the middle.

[0824] To display the state in which the direction of the
discharged airflow is controlled to be vertical, the first
light-emitting unit 1191¢ may include one light source
(LED) to visually express an optical pattern disposed at an
inner portion of the display unit 1191.

[0825] To display the state in which the direction of the
discharged airflow is controlled to be horizontal, the second
light-emitting unit 11915 may include one light source
(LED) to visually express an optical pattern disposed at an
outer portion of the display unit 1191.

[0826] To display the state in which the direction of the
discharged airflow is controlled to be in the middle, the third
light-emitting unit 1191¢ may include one light source
(LED) to visually express an optical pattern disposed at a
middle portion of the display unit 1191.

[0827] A second display unit 1192 may include first to fifth
light sources 1192a, 11925, 1192¢, 11924, and 1192¢ dis-
posed in the shape of a rod-like band at one portion of the
first display unit 1191 and use the first to fifth light sources
1192a, 11925, 1192¢, 11924, and 1192¢ to visually express
the strength of a discharged airflow.

[0828] For example, when the strength of the airflow is
strong, all of the first to fifth light sources 11924, 11925,
1192¢, 1192d, and 1192¢ of the second display unit 1192
may be turned on to display that the strength of the dis-
charged airflow is being controlled to be strong.

[0829] In addition, when the strength of the airflow is
medium, the first to third light sources 1192a, 11925, and
1192¢ among the first to fifth light sources 1192q, 11925,
1192¢, 1192d, and 1192¢ of the second display unit 1192
may be turned on to display that the strength of the dis-
charged airflow is being controlled to be medium.

[0830] In addition, when the strength of the airflow is
weak, only the first light source 1192a among the first to fifth
light sources 1192a, 11925, 1192¢, 11924, and 1192¢ of the
second display unit 1192 may be turned on to display that the
strength of the discharged airflow is being controlled to be
weak.

[0831] Meanwhile, although visually expressing the
strength of a discharged airflow by controlling the number of
the light sources 1192q, 11925, 1192¢, 1192d, and 1192¢
turned on up to the fifth light source 1192¢ based on the first
light source 1192a of the second display unit 1192 has been
described as an example in this embodiment, the present
disclosure is not limited thereto, and the strength of a
discharged airflow may be visually expressed also by con-
trolling the number of the light sources 1192qa, 11925, 1192c¢,
11924, and 1192e turned on up to the first light source 11924
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or the fifth light source 1192¢ from the third light source
1192¢ of the second display unit 1192.

[0832] This may be described in more detail as follows.
[0833] First, when the strength of an airflow is strong, all
of'the first to fifth light sources 11924, 11925, 1192¢, 11924,
and 1192¢ of the second display unit 1192 may be turned on
to display that the strength of the discharged airflow is being
controlled to be strong.

[0834] In addition, when the strength of an airflow is
medium, the second to fourth light sources 119254, 1192c¢,
and 1192d among the first to fifth light sources 1192a,
11925, 1192¢, 11924, and 1192¢ of the second display unit
1192 may be turned on to display that the strength of the
discharged airflow is being controlled to be medium.
[0835] In addition, when the strength of an airflow is
weak, only the third light source 1192¢ among the first to
fifth light sources 1192a, 119256, 1192¢, 11924, and 1192¢ of
the second display unit 1192 may be turned on to display that
the strength of the discharged airflow is being controlled to
be weak.

[0836] According to an aspect of the present disclosure, an
airflow can be adjusted to be in a direction requested by a
user by controlling RPM of a main fan and an auxiliary fan
based on airflow speed information and airflow direction
information. Thereby, the wuser’s satisfaction can be
improved.

[0837] According to an aspect of the present disclosure, an
airflow direction can be maintained even when the amount
of air being drawn is reduced due to dust accumulated at a
suctioning side by controlling RPM of an auxiliary fan based
on the amount of dust at the suctioning side and RPM of a
main fan. Accordingly, the air-conditioning performance can
also be maintained.

[0838] According to an aspect of the present disclosure, a
target temperature can be maintained without a sense of an
airflow by operating in a high speed mode before the target
temperature is reached and operating in a normal mode
when the target temperature is reached to make air flow
upward during a cooling operation.

[0839] According to an aspect of the present disclosure,
the efficiency of cooling and heating can be improved by
suctioning in some air discharged during cooling and heat-
ing operations and guiding the air to a heat exchanger.
[0840] According to an aspect of the present disclosure, a
discharged airflow can be directed to a user by controlling
RPM of an auxiliary fan based on information on the
position of the user during cooling and heating operations.
That is, the conditioned air can reach the user.

[0841] According to an aspect of the present disclosure,
comfort can be achieved by suctioning in discharged cold air
using an auxiliary fan during a defrosting operation to
prevent the cold air from reaching a user of an indoor space.
[0842] Compared to a conventional structure in which a
blade is provided in a discharge portion and a discharged
airflow is controlled by rotation of the blade, according to an
aspect of the present disclosure, an indoor unit of an air
conditioner can control a discharged airflow even without a
blade structure. Accordingly, because the discharged air is
not interfered by a blade, the amount of discharged air can
be increased, and noise of the flowing air can be reduced.
[0843] According to an aspect of the present disclosure,
although a discharge portion of an indoor unit of a conven-
tional air conditioner can only have a straight shape in order
to rotate the blade, according to an aspect of the present
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disclosure, a discharge portion of an indoor unit of an air
conditioner can be formed in a circular shape. Accordingly,
a housing, a heat exchanger, etc. can also be formed in the
circular shape, thereby not only improving an esthetic sense
by the differentiated design but also enabling a natural
airflow and reducing loss of pressure when considering that
a first fan generally has a circular shape, thus improving
cooling or heating performance of the air conditioner as a
result.

[0844] According to an aspect of the present disclosure, an
airflow discharged from an indoor unit of an air conditioner
to an air-conditioned space can be controlled in various
forms.

[0845] According to an aspect of the present disclosure, an
effect of rotating an indoor unit can be achieved even
without rotating the indoor unit by controlling an airflow
discharged from the indoor unit to circulate.

[0846] According to an aspect of the present disclosure, an
air conditioner can firmly fix a display unit to a housing.
[0847] According to an aspect of the present disclosure, an
air conditioner can fix a display unit to a housing using the
fewest possible number of separate fixing members.
[0848] According to an aspect of the present disclosure, a
display unit can be easily detached from a housing due to a
simple structure of an air conditioner, thereby facilitating
maintenance and repair of the display unit.

[0849] According to an aspect of the present disclosure, a
direction of the discharged airflow can be controlled without
a blade, and thus the discharged air is not interfered by the
blade such that the amount of the discharged air is increased,
thereby improving the performance of an air conditioner and
reducing noise of the flowing air caused by a turbulent flow.
[0850] According to an aspect of the present disclosure, a
direction of the discharged airflow is visually expressed
using a lamp or a light-emitting diode (LED), etc., thereby
enabling a user to intuitively recognize the airflow direction
and enabling the user to easily check the visually expressed
airflow direction in accordance with the user’s manipulation.
[0851] According to an aspect of the present disclosure,
not only the direction of the discharged airflow but also the
strength of the airflow and an operation state, etc. are
visually expressed, thereby improving the user’s satisfaction
toward the air conditioner.

[0852] In the above, although few embodiments of the
present disclosure have been shown and described, the
present disclosure is not limited to the particular embodi-
ments mentioned above. Various modifications are possible
by those of ordinary skill in the art to which the present
disclosure pertains without departing from the gist of the
claims below, and the modified embodiments cannot be
separately construed from the present disclosure.

What is claimed is:

1. An air conditioner comprising:

a housing including a suction port and a discharge port;

a main fan configured to draw air into the housing through
the suction port and discharge air from the housing
through the discharge port;

a first auxiliary fan configured to draw, into the housing
through a first inlet provided near the discharge port, at
least a portion of air discharged by the main fan;

a second auxiliary fan configured to draw, into the hous-
ing through a second inlet provided near the discharge
port, at least a portion of air discharged by the main fan;
and
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a controller configured to control a rotation speed of the
first auxiliary fan and a rotation speed of the second
auxiliary, where a direction in which the air is dis-
charged out of the housing by the first auxiliary fan is
different from a direction in which the air is discharged
out of the housing by the second auxiliary fan.

2. The air conditioner according to claim 1, wherein the
first auxiliary fan changes a flow of the air discharged out of
the housing toward the first inlet, and the second auxiliary
fan changes a flow of the air discharged out of the housing
toward the second inlet.

3. The air conditioner according to claim 1, wherein the
controller rotates the first auxiliary fan at a first rotational
speed such that the air is discharged out of the housing in a
first direction and rotates the second auxiliary fan at a second
rotational speed such that air is discharged out of the housing
in a second direction.

4. The air conditioner according to claim 3, wherein the
controller changes the rotational speed of the first auxiliary
fan from the first rotational speed to a third rotational speed
while changing the rotational speed of the second auxiliary
fan from the second rotational speed to a fourth rotational
speed.

5. The air conditioner according to claim 3, wherein the
controller changes the rotational speed of the first auxiliary
fan from the first rotational speed to the second rotational
speed while changing the rotational speed of the second
auxiliary fan from the second rotational speed to the first
rotational speed.

6. The air conditioner according to claim 1, wherein the
controller controls a rotational speed of the first auxiliary fan
such that the air is vertically discharged out of the housing
and controls a rotational speed of the second auxiliary fan
such that air is horizontally discharged out of the housing.

7. The air conditioner according to claim 1, wherein the
controller rotates the first auxiliary fans and second auxiliary
fans alternately at a first rotational speed, while cyclically
changing a rotational speed of the first auxiliary fan and a
rotational speed of the second auxiliary fan.

8. The air conditioner according to claim 1, wherein the
controller cyclically changes a rotational speed of the first
auxiliary fan and a rotational speed of the second auxiliary
fan, and the rotational speed of the first auxiliary fan is
different from the rotational speed of the second auxiliary
fan.

9. The air conditioner according to claim 1, wherein the
controller alternately stops a rotation of the first auxiliary fan
and a rotation of the second auxiliary fan.

10. An air conditioner comprising:

a housing including a suction port and a discharge port;

a main fan configured to draw air into the housing through
the suction port and discharge air from the housing
through the discharge port;

a first auxiliary fan configured to draw, into the housing
through a first inlet provided near the discharge port, at
least a portion of air discharged by the main fan;

a display disposed on the housing; and

a controller configured to control a rotation speed of the
first auxiliary to change a direction in which the air is
discharged out of the housing by the first auxiliary fan,

wherein the controller displays, on the display, informa-
tion regarding the direction in which the air is dis-
charged out of the housing by the first auxiliary fan
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11. The air conditioner according to claim 10, wherein the
controller displays, on the display, a first image which
indicates that the air is discharged out of the housing in a first
direction while controlling the rotation speed of the first
auxiliary such that the air is discharged out of the housing in
the first direction, and

the controller displays, on the display, a second image

which indicates that the air is discharged out of the
housing in a second direction while controlling the
rotation speed of the first auxiliary such that the air is
discharged out of the housing in the second direction.

12. The air conditioner according to claim 10, wherein the
display include a first indicator which indicates that the air
is discharged out of the housing in a first direction and a
second indicator which indicates that the air is discharged
out of the housing in a second direction.

13. The air conditioner according to claim 12, wherein the
controller turns on the first indicator which indicates that the
air is discharged out of the housing in the first direction
while controlling the rotation speed of the first auxiliary
such that the air is discharged out of the housing in the first
direction, and

the controller turns on the second indicator which indi-

cates that the air is discharged out of the housing in the
second direction while controlling the rotation speed of
the first auxiliary such that the air is discharged out of
the housing in the second direction.

14. The air conditioner according to claim 10, wherein the
controller displays, on the display, a first image which
indicates that the air is vertically discharged out of the
housing while controlling the rotation speed of the first
auxiliary such that the air is vertically discharged out of the
housing, and

the controller displays, on the display, a second image

which indicates that the air is horizontally discharged
out of the housing while controlling the rotation speed
of the first auxiliary such that the air is horizontally
discharged out of the housing.

15. The air conditioner according to claim 10, wherein the
display include a first indicator which indicates that the air
is vertically discharged out of the housing and a second
indicator that indicates that the air is horizontally discharged
out of the housing, and

the first and second indicators have circular shapes of

different radii and are disposed in a radial direction
from a reference point on the display.

16. The air conditioner according to claim 15, wherein the
controller turns on the first indicator which indicates that the
air is vertically discharged out of the housing while con-
trolling the rotation speed of the first auxiliary such that the
air is vertically discharged out of the housing, and

the controller turns on the second indicator which indi-

cates that the air is horizontally discharged out of the
housing while controlling the rotation speed of the first
auxiliary such that the air is horizontally discharged out
of the housing in the second direction.

17. The air conditioner according to claim 10, further
comprising a second auxiliary fan configured to draw, into
the housing through a second inlet provided near the dis-
charge port, at least a portion of air discharged by the main
fan.

18. The air conditioner according to claim 10, wherein the
controller displays, on the display, a first image which
indicates a direction in which the air is discharged out of the
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housing by the first auxiliary fan and a second image which
indicates a direction in which the air is discharged out of the
housing by the second auxiliary fan.

19. The air conditioner according to claim 10, wherein the
display includes a first indicate which indicates a direction
in which the air is discharged out of the housing by the first
auxiliary fan and a second indicator which indicates a
direction in which the air is discharged out of the housing by
the second auxiliary fan, and

the first and second indicators have circular shapes of

different radii and are disposed in a radial direction
from a reference point on the display.

20. The air conditioner according to claim 10, wherein the
controller displays, on the display, information regarding a
speed at which air is discharged out of the housing.
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