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Description
Technical Field

[0001] The present invention relates to a method for
controlling an air conditioner, and more particularly, to a
method for controlling an air conditioner, which is capable
of controlling a vent provided at the air conditioner to be
selectively used as an air inlet for receiving indoor air or
an air outlet for discharging the received air.

Background Art

[0002] Generally, air conditioners are used to cool or
heat a confined space such as aroom, in order to provide
a comfortable indoor environment for users. Such an air
conditioner includes a refrigerant cycle including a com-
pressor, a 4-way valve, an outdoor heat exchanger (a
condenser or evaporator), an expansion device, and an
indoor heat exchanger (an evaporator or condenser). Air
conditioners, which have such a configuration, are mainly
classified into a separation type and an integrated type.
[0003] Boththe separation type air conditioner and the
integrated type air conditioner have the same function.
In the separation type air conditioner, however, an indoor
unit, in which a cooling/heat-radiating device, an indoor
fan, and an indoor fan motor are installed, and an outdoor
unit, in which a heat-radiating/cooling device, a compres-
sor, an outdoor fan, and an outdoor fan motor are in-
stalled, are separated from each other, and are connect-
ed to each other via a refrigerant line. On the other hand,
in the integrated type air conditioner, indoor and outdoor
units thereof are integrated so that cooling and heat-ra-
diating functions are integrated. Such an integrated type
air conditioner is directly installed on an outer wall or win-
dow of a house.

[0004] An example of a conventional separation type
air conditioner will be described with reference to FIGs.
1and 2.

[0005] The conventional air conditioner includes a
chassis 102, a front grill 110 coupled to a front wall of the
chassis 102, an inlet grill 112 hingably connected to a
front wall of the front grill 110, and a motor 114 mounted
to the chassis 102. The conventional air conditioner also
includes a blowing fan 116 connected to the motor 114,
and a heat exchanger 118 which heat-exchanges air in-
troduced into the air conditioner with a refrigerant passing
through the heat exchanger 118.

[0006] The front grill 110 includes an air inlet 104
formed through the front wall of the front grill 110. An
upper inlet grill 106 is provided at a top wall of the front
grill 110 such that the upper inlet grill 106 is integral with
the front grill 110. An air outlet 108 is formed through a
lower portion of the front wall of the front grill 110 or
through a bottom wall of the front grill 110.

[0007] A pre-filter 105 is arranged inside the front grill
110, to filter air introduced through the air inlet 104, and
thus, to remove foreign matter from the air.
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[0008] The inlet grill 112 protects the air inlet 104 and
pre-filter 105. The inlet grill 112 is hingably connected to
the top wall of the front grill 110 at a top wall of the inlet
grill 112.

[0009] A condensed water receiver 119 is arranged at
a lower portion of the front grill 110 inside the front grill,
to receive condensed water falling from the heat ex-
changer 118. A louver 120 and an outlet grill 124 are also
arranged at a lower portion of the front grill 110 inside
the front grill 110. The louver 120 changes the lateral flow
direction of air discharged out of the air outlet 108. The
outlet grill 124 includes a vane 122 which changes the
vertical flow direction of the discharged air.

[0010] When the blowing fan 116 is rotated in accord-
ance with driving of the motor 114 in the conventional air
conditioner having the above-mentioned configuration,
indoor air presentin front of the inlet grill 112 is introduced
into the air conditioner via the inlet grill 112 and air inlet
104. As the introduced air then passes through the filter
105, foreign matter is removed from the air by the filter
105. The filtered air is introduced into a space defined
between the front grill 110 and the chassis 102.

[0011] At the same time, indoor air present at the top
side of the front grill 110 is introduced into the space
defined between the front grill 110 and the chassis 102
via the upper inlet grill 106.

[0012] The introduced indoor air is cooled or heated
by a refrigerant, which passes through the indoor heat
exchanger 118, while passing around the indoor heat
exchanger 118. The cooled or heated air is discharged
into aroom, to be cooled or heated by the heat exchanger,
in accordance with guidance of the louver 120 and vane
122 after passing through the blowing fan 116.

[0013] However, the conventional air conditioner has
a problem in that, where the installation level of the air
conditioner is low, the time taken to uniformly spread
throughout the room is lengthened because indoor air is
discharged into the room through the lower side of the
air conditioner after being introduced into the front and
top sides of the air conditioner. On the other hand, where
the installation level of the air conditioner is high, there
is a problem in that increased uncomfortableness occurs
during a heating operation because hot air is discharged
toward the face of the user.

Summary of Invention

[0014] An object of the present invention devised to
solve the above-mentioned problems lies in providing a
method for controlling an air conditioner, which is capable
of reversely changing the introduction/discharge direc-
tion of air in accordance with a user’s desire, thereby
efficiently air-conditioning a room during a cooling/heat-
ing operation.

[0015] Anotherobject of the presentinvention is to pro-
vide a method for controlling an air conditioner, which is
capable of controlling the discharge direction of hot/cold
air, to cause the hot air to be discharged out of a lower
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portion of the air conditioner during a heating operation
such that the hot air uniformly heats a room while rising,
thereby preventing the user from being uncomfortable,
and to cause the cold air to be discharged out of an upper
portion of the air conditioner during a cooling operation
such that the cold air reaches even a far region of the
room while falling, thereby uniformly cooling the room.
[0016] The objects of the present invention can be
achieved by providing a method for controlling an air con-
ditioner, comprising: an operation mode inputting step of
selecting a cooling mode or a heating mode of the air
conditioner, and inputting the selected operation mode;
a cooling operation step of controlling a blowing unit by
a controller when the operation mode selected at the op-
eration mode inputting step is the cooling mode such that
indoor air is discharged out of the air conditioner through
a first vent after being sucked into the air conditioner
through a second vent; and a heating operation step of
controlling the blowing unit by the controller when the
operation mode selected at the operation mode inputting
step is the heating mode such that indoor air is dis-
charged out of the air conditioner through the second
vent after being sucked into the air conditioner through
the first vent.

[0017] Inaccordance with another aspect, the present
invention provides a method for controlling an air condi-
tioner including a body provided with a first vent and a
second vent, through which introduction or discharge of
air is selectively carried out, a cooling blower and a heat-
ing blower which are arranged in the body, to blow air in
opposite directions, respectively, a heat exchanger
which is arranged in the body, to cool or heat the blown
air, a first vane which controls an opening degree of the
first vent and a discharge direction of the air discharged
through the first vent, a first vane motor which hingably
rotates the first vane by a predetermined angle, a second
vane which controls an opening degree of the second
vent and a discharge direction of the air discharged
through the second vent, a second vane motor which
hingably rotates the second vane by a predetermined
angle, and a controller which controls the cooling blower,
the heating blower, and the first and second vane motors,
the method comprising: an operation mode inputting step
of selecting a cooling mode or a heating mode of the air
conditioner, and inputting the selected operation mode;
a cooling operation step of controlling the cooling blower
by the controller when the operation mode selected at
the operation mode inputting step is the cooling mode
such that the cooling blower runs to suck indoor air
through the second vent, and to discharge the sucked
air through the first vent; and a heating operation step of
controlling the heating blower by the controller when the
operation mode selected at the operation mode inputting
step is the heating mode such that the heating blower
runs to suck the indoor air through the first vent, and to
discharge the sucked air through the second vent.
[0018] Inaccordance with another aspect, the present
invention provides a method for controlling an air condi-
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tioner including a body provided with a first vent and a
second vent, through which introduction or discharge of
air is selectively carried out, a cooling blower and a heat-
ing blower which are arranged in the body, and can blow
air while rotating in either a normal direction or a reverse
direction, a heatexchangerwhichis arranged in the body,
to cool or heat the blown air, a first vane which controls
an opening degree of the first vent and a discharge di-
rection of the air discharged through the first vent, a first
vane motor which hingably rotates the first vane by a
predetermined angle, a second vane which controls an
opening degree of the second vent and a discharge di-
rection of the air discharged through the second vent, a
second vane motor which hingably rotates the second
vane by a predetermined angle, and a controller which
controls the first and second blowers and the first and
second vane motors, the method comprising: an opera-
tion mode inputting step of selecting a cooling mode or
a heating mode of the air conditioner, and inputting the
selected operation mode; a cooling operation step of con-
trolling the first and second blowers by the controller
when the operation mode selected at the operation mode
inputting step is the cooling mode such that the first and
second blowers run to suck indoor air through the second
vent, and to discharge the sucked air through the first
vent; and a heating operation step of controlling the first
and second blowers by the controller when the operation
mode selected at the operation mode inputting step is
the heating mode such that the first and second blowers
run to suck the indoor air through the first vent, and to
discharge the sucked air through the second vent.
[0019] The invention also provides air conditioner ap-
paratus adapted to put the above methods into effect.
[0020] In accordance with the present invention, there
are advantages in that it is possible to more efficiently
air-condition a room during a cooling or heating opera-
tion, and thus, to provide enhanced comfortableness for
users because the first vent or second vent is selected
to discharge air in accordance with the cooling or heating
mode of the air conditioner.

Brief Description of Drawings

[0021] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion.
[0022] In the drawings:

FIG. 1 is an exploded perspective view illustrating
an example of a conventional air conditioner;

FIG. 2 is a schematic sectional view illustrating a part
of the air conditioner shown in FIG. 1;

FIG. 3 is a schematic perspective view of an air con-
ditioner according to an exemplary embodiment of
the presentinvention, illustrating a cooling operation
of the air conditioner;
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FIG. 4 is a schematic perspective view of the air con-
ditioner shown in FIG. 3, illustrating a heating oper-
ation of the air conditioner;

FIG. 5 is an exploded perspective view illustrating
an inner configuration of the air conditioner shown
in FIG. 3;

FIG. 6 is a schematic sectional view of a part of the
air conditioner shown in FIG. 3, illustrating a cooling
operation of the air conditioner;

FIG. 7 is a schematic sectional view of a part of the
air conditioner shown in FIG. 3, illustrating a heating
operation of the air conditioner;

FIG. 8 is a block diagram illustrating a configuration
for controlling the air conditioner shown in FIG. 3;
FIG. 9 is a flow chart explaining an air conditioner
control method according to a first embodiment of
the present invention;

FIG. 10 is a flow chart explaining an air conditioner
control method according to a second embodiment
ofthe presentinvention, in particular, a cooling mode
control procedure thereof;

FIG. 11 is a flow chart explaining the air conditioner
control method of FIG. 10, in particular, a heating
mode control procedure thereof;

FIG. 12 is a schematic sectional view of a part of an
air conditioner according to another embodiment of
the present invention, illustrating a cooling operation
of the air conditioner;

FIG. 13 is a schematic sectional view of a part of the
air conditioner shown in FIG. 12, illustrating a heating
operation of the air conditioner; and

FIG. 14 is a flow chart explaining a method for con-
trolling the air conditioner of FIGs. 12 and 13 in ac-
cordance with an exemplary embodiment of the
present invention.

Detailed description of embodiments

[0023] Reference willnow be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
[0024] An exemplary configuration of an air condition-
er, to which an air conditioner controlling method accord-
ing to the present invention is applied, will be described
with reference to FIGs. 3 to 8.

[0025] In accordance with the present invention, the
air conditioner has a configuration in which air A is intro-
duced into a lower portion of the air conditioner during a
cooling operation, and is then discharged out of an upper
portion of the air conditioner after heat-exchanging with
a refrigerant, as shown in FIG. 3, whereas air B is intro-
duced into the upper portion of the air conditioner during
a heating operation, and is then discharged out of the
lower portion of the air conditioner after heat-exchanging
with the refrigerant, as shown in FIG. 4.

[0026] Thatis, in the air conditioner 1, air is introduced
into the air conditioner 1 through a lower vent 4 during a
cooling operation, and is then discharged out of the air
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conditioner through an upper vent 2 after being cooled.
Onthe otherhand, airis introduced into the air conditioner
through the upper vent 2 during a heating operation, and
is then discharged out of the air conditioner through the
lower vent 4 after being heated.

[0027] The configuration of the air conditioner will be
described in more detail with reference to FIGs. 5 to 8.
[0028] As shown in FIGs. 5 and 6, the upper vent 2
and lower vent 4 are formed through top and bottom walls
of abody 10 of the air conditioner, respectively, to receive
or discharge air. A blowing unit 70 is arranged in the body
10. The blowing unit 70 sucks indoor air through one of
the upper and lower vents 2 and 4, and discharges the
sucked air through the other one of the upper and lower
vents 2 and 4.

[0029] An air guide passage P is defined in the body
10 such that the air guide passage P extends vertically.
[0030] The body 10 includes a main chassis 12, and
a front panel assembly 20 which covers the overall sur-
face of the main chassis 12. The body 10 also includes
an upper inlet/outlet unit 30 which is arranged at an upper
portion of the main chassis 12, to control a flow of air
flowing through the upper vent 2, and a lower inlet/outlet
unit 40 which is arranged at a lower portion of the main
chassis 12, to control a flow of air flowing through the
lower vent 4.

[0031] The main chassis 12 is mounted to a wall of a
room, to be air-conditioned by the air conditioner, by a
supporter (not shown) fixed to the room wall.

[0032] An upper air guide 14 and a lower air guide 15
are formed at the main chassis 12, to define the air guide
passage P which guides air passing between the main
chassis 12 and the front panel assembly 20.

[0033] Preferably, the upper air guide 14 has a round
surface so that it forms a scroll housing of an upper blow-
ing fan 74 as will be described hereinafter. Similarly, the
lower air guide 14 preferably has a round surface so that
it forms a scroll housing of a lower blowing fan 84 as will
be described hereinafter.

[0034] A heat exchanger 18 is arranged between the
main chassis 12 and the front panel assembly 20.
[0035] In the illustrated embodiment, the heat ex-
changer 18 is arranged between the front side of the up-
perblowing fan 74 and the upper side of the lower blowing
fan 84. Also, the heat exchanger 18 is arranged such that
the top of the heat exchanger 18 is adjacent to the front
wall of the body 10, and the bottom of the heat exchanger
18 is adjacent to the bottom of the upper air guide 14.
That is, the heat exchanger 18 is arranged across the air
guide passage P.

[0036] A condensed water receiver 19 is formed at the
main chassis 12 such that the condensed water receiver
19 is downwardly protruded from a lower end of the main
chassis 12. The condensed water receiver 19is arranged
beneath a rear end of the heat exchanger 18, to receive
condensed water falling from the heat exchanger 18.
[0037] Upper lateral barriers 14A and 14B are protrud-
ed from the upper portion of the main chassis 12 at op-
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posite sides of the main chassis 12, respectively. The
upper lateral barriers 14A and 14B function to support
the upper blowing fan 74 received in the upper air guide
14 at opposite sides of the upper air guide 14, and to
prevent air blown by the upper blowing fan 74 from being
laterally leaked.

[0038] One of the upper lateral barriers 14A and 14B,
namely, the upper lateral barrier 14A, has a bearing
mount 14D to which an upper bearing 74c for rotatably
supporting the upper blowing fan 74 is mounted. The
other upper lateral barrier 14B has an axial through hole
14E through which a rotating shaft 76a of an upper fan
motor 76 extends.

[0039] Anuppersupporter 14F is fastened to the upper
lateral barrier 14A having the bearing mount 14D by
means of screws. The upper supporter 14F functions to
receive the upper bearing 74c, and thus, to rotatably sup-
port the upper blowing fan 74 together with the upper
lateral barrier 14A. The upper supporter 14F also func-
tions to prevent air blown by the upper blowing fan 74
from being laterally leaked.

[0040] Lower lateral barriers 15A and 15B are protrud-
ed from the lower portion of the main chassis 12 at op-
posite sides of the main chassis 12, respectively. The
lower lateral barriers 15A and 15B function to support
the lower blowing fan 84 received in the lower air guide
15 at opposite sides of the lower air guide 15, and to
prevent air blown by the lower blowing fan 84 from being
laterally leaked.

[0041] One of the lower lateral barriers 15A and 15B,
namely, the lower lateral barrier 15A, has a bearing
mount 15D to which a lower bearing 84c for rotatably
supporting the lower blowing fan 84 is mounted. The oth-
er lower lateral barrier 15B has an axial through hole 15E
through which a rotating shaft 86a of a lower fan motor
86 extends.

[0042] A lower supporter 15F is fastened to the lower
lateral barrier 15A having the bearing mount 15D by
means of screws. The lower supporter 15F functions to
receive the lower bearing 84c, and thus, to rotatably sup-
port the lower blowing fan 84 together with the lower lat-
eral barrier 15A. The lower supporter 15F also functions
to prevent air blown by the lower blowing fan 84 from
being laterally leaked.

[0043] The upper supporter 14F and lower supporter
15F also function to firmly support the upper and lower
portions of the heat exchanger 18 at one side of the heat
exchanger 18, respectively.

[0044] The blowing unit 70 includes constituent ele-
ments respectively arranged at the upper and lower por-
tion of the body 10 inside the body 10.

[0045] That is, the blowing unit 70 includes a cooling
blower 72 arranged at the upper portion of the body 10
inside the body 10, and a heating blower 82 arranged at
the lower portion of the body 10 inside the body 10.
[0046] During a cooling operation, the cooling blower
72 sucks indoor air A via the lower inlet/outlet unit 40,
and discharges the indoor air A via the upper inlet/outlet
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unit 30 after causing the indoor air A to pass through the
heat exchanger 18. On the other hand, during a heating
operation, the heating blower 82 sucks indoor air B via
the upper inlet/outlet unit 30, and discharges the indoor
air B via the lower inlet/outlet unit 40 after causing the
indoor air B to pass through the heat exchanger 18.
[0047] The cooling blower 72 includes the upper blow-
ing fan 74 and upper fan motor 76. The upper blowing
fan 74 is arranged at the upper portion of the body 10
inside the body 10 such that the upper blowing fan 74
extends laterally. The upper fan motor 76 is mounted to
the main chassis 12 such that the upper fan motor 76 is
arranged at one side of the upper blowing fan 74, to rotate
the upper blowing fan 74. In particular, the upper fan mo-
tor 76 is mounted to an upper motor mount 12a formed
at one side of the main chassis 12.

[0048] In the illustrated embodiment, the upper blow-
ing fan 74 is a cross flow fan which has blades adapted
to upwardly blow air.

[0049] The upperblowingfan 74 includes a left rotating
shaft 74a which is protruded from a left end of the upper
blowing fan 74, and is coupled to the upper bearing 74c
such that the left rotating shaft 74a is rotatably supported
by the upper bearing 74c. The upper blowing fan 74 also
includes aright rotating shaft 74b which is protruded from
a right end of the upper blowing fan 74, and is coupled
to the rotating shaft 76a of the upper fan motor 76 through
the axial through hole 14E, to receive a rotating force
from the rotating shaft 76a.

[0050] The upper fan motor 76 rotates the upper blow-
ing fan 74 during the cooling operation of the air condi-
tioner, and stops the upper blowing fan 74 during the
heating operation of the air conditioner.

[0051] The heating blower 82 includes the lower blow-
ing fan 84 and lower fan motor 86. The lower blowing fan
84 is arranged at the lower portion of the body 10 inside
the body 10 such that the lower blowing fan 84 extends
laterally while being parallel to the upper blowing fan 74.
The lower fan motor 86 is mounted to the main chassis
12 such that the lower fan motor 86 is arranged at one
side of the lower blowing fan 84, to rotate the lower blow-
ing fan 84. In particular, the lower fan motor 86 is mounted
to a lower motor mount 12b formed at one side of the
main chassis 12.

[0052] In the illustrated embodiment, similarly to the
upper blowing fan 74, the lower blowing fan 84 is a cross
flow fan which has blades adapted to downwardly blow
air.

[0053] The lower blowing fan 84 includes a left rotating
shaft 84a which is protruded from a left end of the lower
blowing fan 84, and is coupled to the lower bearing 84c
such that the left rotating shaft 84a is rotatably supported
by the lower bearing 84c. The lower blowing fan 84 also
includes aright rotating shaft 84b which is protruded from
a right end of the lower blowing fan 84, and is coupled
to the rotating shaft 86a of the lower fan motor 86 through
the axial through hole 15E, to receive a rotating force
from the rotating shaft 86a.
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[0054] The lower fan motor 86 stops the lower blowing
fan 84 during the cooling operation of the air conditioner,
and rotates the lower blowing fan 84 during the heating
operation of the air conditioner.

[0055] Intheillustrated embodiment, the upperfan mo-
tor 76 and lower fan motor 86 are vertically arranged at
the left or right side of the body 10 inside the body 10,
taking connection of electric wires into consideration. Al-
ternatively, the fan motors 76 and 86 may be diagonally
arranged, taking into consideration generation of heat
from the fan motors 76 and 86.

[0056] Where the upper fan motor 76 and lower fan
motor 86 are vertically arranged at the right side of the
body 10 inside the body 10, the upper fan motor 76 and
lower fan motor 86 rotate the upper blowing fan 74 and
lower blowing fan 84 in opposite directions, respectively,
such that, when the upper blowing fan 74 is rotated in a
clockwise direction, the lower blowing fan 74 is rotated
in a counterclockwise direction.

[0057] Meanwhile, a control box 99 is arranged at one
side of the body 10 (the right side in the illustrated em-
bodiment). The control box 99 contains electric elements
for controlling operations of the upper fan motor 76 and
lower fan motor 86 in accordance with a cooling/heating
mode of the air conditioner.

[0058] The control box 99 is connected to the upper
fan motor 76 and lower fan motor 86 via electric wires
99a and 99b. The control box 99 is fixed to one of the
main chassis 12 and front panel assembly 20 such that
the control box 99 is arranged between the main chassis
12 and the front panel assembly 20.

[0059] The control box 99 may be arranged such that
it covers the front sides of the upper fan motor 76 and
lower fan motor 86. Alternatively, the control box 99 may
be arranged such that it is interposed between the upper
motor mount 12a and the lower motor mount 12b.
[0060] Meanwhile, the front panel assembly 20 defines
the air guide passage P, together with the main chassis
12. The front panel assembly 20 includes a front case 22
which is open at the front side thereof, and a front panel
24 which is coupled to the front side of the front case 22,
to close the front side of the front case 22.

[0061] The front panel 24 may be separably coupled
to the front side of the front case 22. Alternatively, the
front panel 24 may be integrated with the front side of
the front case 22.

[0062] A particular picture, photograph, design, or
color may be printed on the front panel 24. The front panel
24 is provided, at a particular portion thereof, with a trans-
parent window 24a. A display device 24b may be mount-
ed to the front panel 24 at the rear of the transparent
window 24a, to display various information of the air con-
ditioner. The display device 24b may be a light emitting
diode (LED), a liquid crystal display (LCD), an organic
electroluminescent (EL) display, or the like.

[0063] Although the front panel 24 is configured to
have the display device 24b at a lower portion of the front
panel 24 in the illustrated embodiment, the entire portion
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of the front panel 24 may be constituted by a display
device.

[0064] Alternatively, the front panel 24 may be config-
ured in the form of a picture frame such that a photograph
is put in the front panel 24.

[0065] The upperinlet/outlet unit 30 includes an upper
stabilizer 32, at which the upper vent 2 is formed, an
upper vane 36 which controls the flow direction of air
passing through the upper vent 2, and an upper vane
motor 38 which hingably rotates the upper vane 36 by a
desired angle.

[0066] As shown in FIG. 6, the upper vane motor 38
hingably rotates the upper vane 36 between a maximum
open position C and a minimum open position D during
the cooling operation, to control the flow direction and
range of air A’ discharged through the upper vent 2. Here,
the "flow direction of air" will also be simply referred to
as "wind direction". This mode is referred to as a "wind
direction variation mode of the vane".

[0067] During the cooling operation, the upper vane
motor 38 fixes the upper vane 37 at the maximum open
position C, as shown in FIG. 7, in order to enable a max-
imum amount of indoor air B to be introduced into the air
conditioner through the upper vent 2. This mode is re-
ferred to as an "open mode of the vane".

[0068] When the air conditioner does not operate, the
upper vane motor 38 hingably rotates the upper vane 36
to a closed position E, in order to close the upper vent 2.
This mode is referred to as a "close mode of the vane".
[0069] The lower inlet/outlet unit 40 includes a lower
stabilizer 42, at which the condensed water receiver 41
for receiving condensed water falling from the heat ex-
changer 18 is formed, together with the lower vent4. The
lower inlet/outlet unit 40 also includes a lower vane 46
which controls the flow direction of air passing through
the lower vent 4, and a lower vane motor 48 which hing-
ably rotates the lower vane 46 by a desired angle.
[0070] The lower vane motor 48 operates the lower
vane 46 in an "open mode". Thatis, the lower vane motor
48 fixes the lower vane 46 at the maximum open position
C during the cooling operation, as shown in FIG. 6, to
allow the lower vane 46 to guide indoor air A such that a
maximum amount of indoor air A is sucked into the air
conditioner through the lower vent 4.

[0071] As shown in FIG. 7, the lower vane motor 48
hingably rotates the lower vane 46 between the maxi-
mum open position C and a minimum open position D
during the heating operation, to control the flow direction
and range of air B discharged through the lower vent 4.
That is, the lower vane motor 48 operates in a "wind di-
rection variation mode" during the heating operation of
the heat exchanger.

[0072] When the air conditioner does not operate, the
lower vane motor 48 hingably rotates the lower vane 46
to a closed position E, in order to close the lower vent 4.
[0073] In accordance with the present invention, the
air conditioner further includes an upper filter unit 50
which filters air passing through the upper vent 2, and a
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lower filter unit 60 which filters air passing through the
lower vent 4.

[0074] The upper filter unit 50 includes an upper filter
52 which filters air B introduced into the upper vent 2, to
remove foreign matter from the introduced air B, an upper
filter holder 54 which separably holds the upper filter 52,
and is hingably mounted to the upper vent 2, and an
upper filter motor 56 which hingably rotates the upper
filter holder 54 by a desired angle. The upper filter motor
56 is mounted to the upper inlet/outlet unit 30.

[0075] During the cooling operation of the air condi-
tioner, the upper filter motor 56 hingably rotates the upper
filter holder 54 such that the upper filter 52 approximately
comes into contact with the upper stabilizer 32, thereby
causing the upper vent 2 to be completely opened (this
mode is referred to as a "shifting mode"), as shown in
FIG. 6. On the other hand, during the heating operation
of the air conditioner, the upper filter motor 56 hingably
rotates the upper filter holder 54 such that the upper filter
52 is coupled to the upper vent 2 (this mode is referred
to as a "filtering mode"), as shown in FIG. 7.

[0076] The lower filter unit 60 includes a lower filter 62
which filters air A introduced into the lower vent 4, to
remove foreign matter from the introduced air A, a lower
filter holder 64 which separably holds the lower filter 62,
and is hingably mounted to the lower vent 4, and a lower
filter motor 66 which hingably rotates the lower filter hold-
er 64 by a desired angle. The lower filter motor 66 is
mounted to the lower inlet/outlet unit 40.

[0077] During the cooling operation of the air condi-
tioner, the lower filter motor 66 hingably rotates the lower
filter holder 64 such that the lower filter 62 is coupled to
the lower vent 4, as shown in FIG. 6. On the other hand,
during the heating operation of the air conditioner, the
lower filter motor 66 hingably rotates the lower filter holder
64 such that the lower filter 62 approximately comes into
contact with the lower stabilizer 42, thereby causing the
lower vent 4 to be completely opened, as showninFIG. 7.
[0078] FIG. 8 is a block diagram illustrating a configu-
ration for controlling the air conditioner having the above-
described configuration. In accordance with the illustrat-
ed embodiment, the air conditioner includes an input part
94 which inputs a signal for selection of the cooling or
heating operation of the heat exchanger. The input part
94 is connected to a controller 97 which not only controls
the upper vane motor 38, lower vane motor 48, upper
filter motor 56, lower filter motor 66, upper fan motor 76,
and lower fan motor 86, but also controls a compressor
95 and an outdoor fan motor 96. The compressor 95 and
outdoor fan motor 96 constitute an outdoor unit. Accord-
ingly, when a cooling or heating mode is selected through
the input part 94, the controller 97 not only controls op-
erations of the upper vane motor 38, lower vane motor
48, upper filter motor 56, lower filter motor 66, upper fan
motor 76, and lower fan motor 86, but also controls op-
erations of the compressor 95 and outdoor fan motor 96,
to cause the selected operation mode to be executed.
[0079] The input part 94 may be built in one side of the
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air conditioner. Alternatively, the input part 94 may be
configured in the form of a remote controller.

[0080] A method for controlling the air conditioner hav-
ing the above-described configuration in accordance with
a first embodiment of the present invention will be de-
scribed in detail with reference to FIGs. 6, 7, and 9.
[0081] The control method will be described in con-
junction with the cooling operation of the air conditioner
with reference to FIGs. 6 and 9.

[0082] When the user enters a signal for selection of
a cooling mode through the input part 94 (FIG. 8), to
initiate the cooling mode (S10), the upper vane motor 38
runs in the wind direction variation mode, thereby con-
tinuously hingably rotating the upper vane 36 between
the maximum open position C and the minimum open
position D (S11). Meanwhile, the lower vane motor 48
runs in the open mode, thereby hingably rotating the low-
er vane 46 to the maximum open position C (S12).
[0083] Also, the upper filter motor 56 runsin the shifting
mode, to maintain the upper filter 52 in a state of being
in contact with the upper stabilizer 32 (S13). At the same
time, the lower filter motor 66 runs in the filtering mode,
to hingably rotate the lower filter holder 64 such that the
lower filter 62 is coupled to the lower vent 4 (S14).
[0084] Subsequently, the upper fan motor 76 runs to
rotate the upper blowing fan 74 (S15).

[0085] In accordance with the rotation of the upper fan
motor 76, indoor air A is sucked into the air conditioner
through the lower vent 4, to flow upwardly in the air con-
ditioner. The air sucked through the lower vent 4 is filtered
by the lower filter 62, to remove foreign matter such as
dust from the sucked air. The filtered air then flows along
the air guide passage P defined between the main chas-
sis 12 and the front panel assembly 20.

[0086] The air flowing through the air guide passage
P heat-exchanges with the refrigerant passing through
the heat exchanger 18, while passing around the heat
exchanger 18. Thereafter, the air is upwardly blown after
passing through the upper blowing fan 74.

[0087] The air, which emerges from the upper blowing
fan 74 after being cooled by the heat exchanger 18,
namely, cold air A’, is discharged to an upper portion of
the room via the upper vent 2.

[0088] The cold air A’, which is discharged out of the
front upper portion of the air conditioner in the above-
described manner, falls just like shower while being wide-
ly spread over the upper portion of the room. Thus, the
cold air A’ reaches even a far region of the room, thereby
uniformly cooling the entire portion of the room.

[0089] When the operation of the air conditioner is
stopped, the upper vane motor 38 and lower vane motor
48 hingably rotate the upper vane 36 and lower vane 46
to the closed positions E thereof, to close the upper and
lower vents 2 and 4, respectively.

[0090] Next, the control method will be described in
conjunction with the heating operation of the air condi-
tioner with reference to FIGs. 7 and 9.

[0091] The heating operation of the air conditioner is
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carried out in a reverse manner to the above-described
cooling operation.

[0092] Thatis, when aheating mode is selected (S20),
the lower vane motor 48 runs in the wind direction vari-
ation mode, thereby hingably rotating the lower vane 46
between the maximum open position C and the minimum
open position D (S21). Meanwhile, the upper vane motor
38 runs in the open mode, to hingably rotate the upper
vane 36 to the maximum open position C, and then stops
the upper vane 36 at the maximum open position C (S22).
[0093] Also, the upperfilter motor 56 runsin the filtering
mode, to hingably rotate the upper filter holder 54 such
that the upper filter 52 is coupled to the upper vent 2
(S23). At the same time, the lower filter motor 66 runs in
the shifting mode, to cause the lower filter 62 to come
into contact with the lower stabilizer 42 (S24).

[0094] Subsequently, the lower fan motor 86 runs to
rotate the lower blowing fan 84 in a state in which the
upper blowing fan 74 is stopped (S25).

[0095] In accordance with the rotation of the lower fan
motor 86, indoor air B is sucked into the air conditioner
through the upper vent 2, to flow downwardly in the air
conditioner. The air sucked through the upper vent 2 is
filtered by the upper filter 62, to remove foreign matter
such as dust from the sucked air. The filtered air then
flows along the air guide passage P defined between the
main chassis 12 and the front panel assembly 20.
[0096] The air flowing through the air guide passage
P heat-exchanges with the refrigerant passing through
the heat exchanger 18, while passing around the heat
exchanger 18. As a result, the air is heated. Thereafter,
the heated airis downwardly blown after passing through
the lower blowing fan 84.

[0097] The air, which emerges from the lower blowing
fan 84, namely, hot air B, is discharged to a lower portion
of the room via the lower vent 4. In this case, as described
above, the lower vane motor 48 controls the discharge
direction of the hot air B’ by continuously hingably rotating
the lower vane 46 between the maximum open position
C and the minimum open position D.

[0098] The hot air B’, which is discharged out of the
front lower portion of the air conditioner in the above-
described manner, rises upwardly after being widely
spread over the lower portion of the room. Thus, the hot
air B’ reaches even a far region of the room, thereby
uniformly heating the entire portion of the room.

[0099] When the operation of the air conditioner is
stopped, the upper vane motor 38 and lower vane motor
48 hingably rotate the upper vane 36 and lower vane 46
to the closed positions E thereof, to close the upper and
lower vents 2 and 4, respectively.

[0100] Thus, the air conditioner of the presetinvention
is characterized in that each of the upper vent 2 and lower
vent 4 selectively functions as an inlet or outlet in accord-
ance with the operation mode, to discharge cold air or
hot air in a direction desired by the user.

[0101] Meanwhile, in accordance with the air condi-
tioner control method of the above-described embodi-
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ment, the controller 95 (FIG. 8) controls the upper vane
motor 38 and lower vane motor 48 to run in the wind
direction variation mode in a forced manner.

[0102] However, the vane motors 38 and 48, which
drive the discharge-side vanes, may selectively run in
the wind direction variation mode or in the open mode
during the cooling and heating operations in accordance
with a selection by the user or controller 95 (FIG. 8).
[0103] This will be described in detail with reference
to FIGs. 10 and 11.

[0104] When the user or controller 95 (FIG. 8) selects
a cooling mode for the cooling operation (S10), and se-
lects the wind direction variation mode at the wind direc-
tion variation mode selecting step S10A, as shown in
FIG. 10, the same procedure as that of the above-de-
scribed embodiment is executed.

[0105] That is, the upper vane motor 38 runs in the
wind direction variation mode, to swing the upper vane
36 between the maximum open position C and the min-
imum open position D (S11). On the other hand, the lower
vane motor 48 runs in the open mode, to hingably rotate
the lower vane 46 to the maximum open position C (S12).
[0106] The upper filter motor 56 runs in the shifting
mode, to maintain the upper filter 52 in a state of being
in contact with the upper stabilizer 32 (S13). Also, the
lower filter motor 66 runs in the filtering mode, to position
the lower filter 62 such that the lower filter 62 is coupled
to the lower vent 4 (S14).

[0107] Subsequently, the upper fan motor 76 runs to
rotate the upper blowing fan 74 (S15).

[0108] In accordance with the rotation of the upper fan
motor 76, air flows upwardly in the air conditioner. Ac-
cordingly, cold air A’ is discharged through the upper vent
2, while being varied in discharge direction by the upper
vane 36.

[0109] On the other hand, when the wind direction var-
iation mode is not selected at the wind direction variation
mode selecting step S10A, the upper vane motor 38 runs
in the open mode, to hingably rotate the upper vane 36
to the maximum open position C, and then stops the up-
per vane 36 at the maximum open position C such that
the upper vane 36 is maintained at the maximum open
position C (S11a).

[0110] In this case, the operations (S12a to S15a) of
the lower vane motor 48, upper and lower filter motors
56 and 66, and upper fan motor 76 are identical to the
operations (S12 to S15) in the wind direction variation
mode.

[0111] Accordingly, when the wind direction variation
mode is not selected in the cooling mode (S10), cold air
A’ is discharged out of the upper vent 2 under the con-
dition in which the upper vane 36 is fully opened.
[0112] The above-described conditions are equally
given in the heating mode.

[0113] Thatis, when the wind direction variation mode
is selected at the wind direction variation mode selecting
step S20A during a heating mode (S20), the lower vane
46 is swung between the maximum open position C and
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the minimum open position D by the lower vane motor
48, to control the discharge direction of hot air (S21 to
S25).

[0114] Onthe other hand, when the wind direction var-
iation mode is not selected, hot air is discharged under
the condition in which the lower vane 46 is maintained
at the maximum open position C by the lower vane motor
48 (S21a to S25a).

[0115] Meanwhile, the air conditioner according to the
above-described embodimentis configured such that the
vents 2 and 4 are formed at the upper and lower sides
of the body 10, to discharge conditioned air out of the
upper or lower sides of the air conditioner. However,
vents may be formed at the left and right sides of the air
conditioner, respectively, such that they are opposed to
each other. In this case, in accordance with a cooling or
heating mode, air may be introduced into the right side
of the air conditioner, and may be discharged out of the
left side of the air conditioner. Otherwise, air may be in-
troduced into the left side of the air conditioner, and may
be discharged out of the right side of the air conditioner.
[0116] Theair conditioner of the latter case has a struc-
ture identical to the 90°-rotated structure of the air con-
ditioner according to the above-described embodiment.
Accordingly, no detailed description will be given of the
latter air conditioner.

[0117] In accordance with the air conditioner control
method according to the above-described embodiment,
the cooling fan 72 operates only in the cooling mode, to
blow air, whereas the heating fan 82 operates only in the
heating mode, to blow air.

[0118] However, where each of the upper and lower
blowing fans has a structure capable of generating wind
in substantially-equal amounts, but in opposite wind di-
rections, when the associated blowing fan rotates in nor-
mal and reverse directions, respectively, it is possible to
blow air using both the blowing fans in the cooling or
heating mode.

[0119] An air conditioner, to which such blowing fans
are applied, and a method for controlling the air condi-
tioner will be described with reference to FIGs. 12 to 14.
[0120] AsshowninFIGs. 12and 13, the air conditioner
according to this embodiment has the same configuration
as that of the above-described air conditioner, except for
upper and lower blowing fans 174 and 184.

[0121] Each of the upper and lower blowing fans 174
and 184 upwardly blows air when it rotates in a normal
direction (for example, a counterclockwise direction). On
the other hand, when each of the upper and lower blowing
fans 174 and 184 rotates in a reverse direction (for ex-
ample, a clockwise direction), it downwardly blows air.
[0122] The air conditioner having the above-described
configuration is controlled as follows.

[0123] In a cooling mode (S110), as shown in FIGs.
12 and 14, the upper vane motor 38 runs in the wind
direction variation mode, as in the air conditioner of the
above-described embodiment. Accordingly, the upper
vane 36 hinges continuously between the maximum
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open position C and the minimum open positionD (S111).
Meanwhile, the lower vane motor 48 runs in the open
mode, thereby hingably rotating the lower vane 46 to the
maximum open position C (S112).

[0124] Also, the upper filter motor 56 runsin the shifting
mode, thereby maintaining the upper filter 52 in a state
of being in contact with the upper stabilizer 32 (S113).
At the same time, the lower filter motor 66 runs in the
filtering mode, to position the lower filter 62 such that the
lower filter 62 is coupled to the lower vent 4 (S114).
[0125] Subsequently, the upper and lower fan motors
(not shown) run in the same direction, thereby causing
the upper and lower blowing fans 174 and 184 to rotate
in a normal direction (for example, a counterclockwise
direction) (S115).

[0126] Inaccordance with the rotation of the upper and
lower blowing fans 174 and 184, air is upwardly blown in
the air conditioner. As a result, cold air A’ is discharged
out of the upper vent 2 which is arranged at the upper
portion of the air conditioner.

[0127] On the other hand, in a heating mode (S120),
as shown in FIGs. 13 and 14, the lower vane motor 48
runs in the wind direction variation mode, thereby swing-
ing the lower vane 46 between the maximum open posi-
tion C and the minimum open position D (S121). Mean-
while, the upper vane motor 38 runs in the open mode,
to position the upper vane 36 to the maximum open po-
sition C (S122). The upper filter motor 56 runs in the
filtering mode, to position the upper filter 52 such that the
upper filter 52 is coupled to the upper vent 2 (S123). At
the same time, the lower filter motor 66 runs in the shifting
mode, to cause the lower filter 62 to come into contact
with the lower stabilizer 42 (S124).

[0128] In this state, the upper and lower fan motors
(notshown) run in a reverse manner to that of the cooling
mode. That s, the upper and lower blowing fans 174 and
184 are rotated in a reverse direction (for example, a
clockwise direction) (S125).

[0129] Inaccordance with the rotation of the upper and
lower blowing fans 174 and 184, air is downwardly blown
in the air conditioner. As a result, hot air B’ is discharged
out of the lower vent 4.

[0130] Of course, in the air conditioner of this embod-
iment, itis also possible to configure the upper and lower
vane motors 38 and 48 such that they can selectively run
in the wind direction variation mode, and thus, to allow
the user to select desired discharge characteristics.
[0131] As apparent from the above description, in ac-
cordance with the air conditioner control method of the
present invention, there is an advantage in that it is pos-
sible to more efficiently air-condition a room during cool-
ing and heating operations because the discharge direc-
tion of air can be varied depending on the cooling and
heating modes.

[0132] In particular, in accordance with the present in-
vention, the discharge direction of hot/cold air is control-
led to cause the hot air to be discharged out of a lower
portion of the air conditioner during the heating operation
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such that the hot air uniformly heats a room while rising,
thereby preventing the user from being uncomfortable,
and to cause cold air to be discharged out of an upper
portion of the air conditioner during the cooling operation
such that the cold air reaches even a far region of the
room while falling, thereby uniformly cooling the room.
[0133] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the scope of the
invention. Thus, it is intended that the present invention
cover the modifications and variations of the embodi-
ments provided they come within the scope of the ap-
pended claims.

Claims

1. A method for controlling an air conditioner, compris-
ing:

an operation mode inputting step of selecting a
cooling mode or a heating mode of the air con-
ditioner, and inputting the selected operation
mode;

a cooling operation step of controlling a blowing
unit by a controller when the operation mode
selected at the operation mode inputting step is
the cooling mode such that indoor air is dis-
charged out of the air conditioner through a first
vent after being sucked into the air conditioner
through a second vent; and

a heating operation step of controlling the blow-
ing unit by the controller when the operation
mode selected at the operation mode inputting
step is the heating mode such that indoor air is
discharged out of the air conditioner through the
second vent after being sucked into the air con-
ditioner through the first vent.

2. The method according to claim 1, wherein:

the blowing unit includes a cooling blower and
a heating blower which blow air in opposite di-
rections, respectively;

the controller controls, at the cooling operation
step, the cooling blower to run such that the cool-
ing blower sucks the indoor air through the sec-
ond vent, and discharges the sucked air through
the first vent; and

the controller controls, at the heating operation
step, the heating blowerto run such that the cool-
ing blower sucks the indoor air through the first
vent, and discharges the sucked air through the
second vent.

3. The method according to claim 1, wherein:

the blowing unit includes a first blower and a
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second blower which can blow air while rotating
in either anormal direction or areverse direction;
the controller controls, at the cooling operation
step, the first and second blowers to rotate si-
multaneously in the normal direction such that
the first and second blowers suck the indoor air
through the second vent, and discharge the
sucked air through the first vent; and

the controller controls, at the heating operation
step, the first and second blowers to rotate si-
multaneously in the reverse direction such that
the first and second blowers suck the indoor air
through the first vent, and discharge the sucked
air through the second vent.

The method according to claim 1, wherein a wind
direction variation mode is additionally executed at
the cooling operation step, to vary a discharge direc-
tion of the air discharged through the first vent.

The method according to claim 4, wherein the wind
direction variation mode is selected at the operation
mode inputting step.

The method according to claim 1, wherein a wind
direction variation mode is additionally executed at
the heating operation step, to vary a discharge di-
rection of the air discharged through the second vent.

The method according to claim 6, wherein the wind
direction variation mode is selected at the operation
mode inputting step.

The method according to claim 1, wherein a filtering
mode is additionally executed at the cooling and
heating operation steps, to remove foreign matter
from the air sucked through the second vent and the
air sucked through the first vent.

A method for controlling an air conditioner including
a body provided with a first vent and a second vent,
through which introduction or discharge of air is se-
lectively carried out, a cooling blower and a heating
blower which are arranged in the body, to blow air
in opposite directions, respectively, a heat exchang-
er which is arranged in the body, to cool or heat the
blown air, a first vane which controls an opening de-
gree of the first vent and a discharge direction of the
air discharged through the first vent, a first vane mo-
tor which hingably rotates the first vane by a prede-
termined angle, a second vane which controls an
opening degree of the second vent and a discharge
direction of the air discharged through the second
vent, a second vane motor which hingably rotates
the second vane by a predetermined angle, and a
controller which controls the cooling blower, the
heating blower, and the first and second vane mo-
tors, the method comprising:
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an operation mode inputting step of selecting a
cooling mode or a heating mode of the air con-
ditioner, and inputting the selected operation
mode;

a cooling operation step of controlling the cool-
ing blower by the controller when the operation
mode selected at the operation mode inputting
step is the cooling mode such that the cooling
blower runs to suck indoor air through the sec-
ond vent, and to discharge the sucked air
through the first vent; and

a heating operation step of controlling the heat-
ing blower by the controller when the operation
mode selected at the operation mode inputting
step is the heating mode such that the heating
blower runs to suck the indoor air through the
first vent, and to discharge the sucked air
through the second vent.

The method according to claim 9, wherein, at the
cooling operation step, the first vane motor runs to
hingably rotate the first vane to a maximum open
position, and maintains the first vane atthe maximum
open position.

The method according to claim 9, wherein, at the
cooling operation step, the first vane motor runs to
swing the first vane within a predetermined angle
range such that a discharge direction of cold air dis-
charged out of the first vent is varied.

The method according to claim 9, wherein, at the
heating operation step, the second vane motor runs
to hingably rotate the second vane to a maximum
open position, and maintains the second vane at the
maximum open position.

The method according to claim 9, wherein, at the
heating operation step, the second vane motor runs
to swing the second vane within a predetermined
angle range such that a discharge direction of hot
air discharged out of the second vent is varied.

The method according to claim 9, wherein a filtering
step is additionally executed at the cooling and heat-
ing operation steps, to selectively position a filter at
the first vent or at the second vent such that foreign
matter is removed from the air sucked through the
second vent and the air sucked through the first vent.

A method for controlling an air conditioner including
a body provided with a first vent and a second vent,
through which introduction or discharge of air is se-
lectively carried out, a cooling blower and a heating
blower which are arranged in the body, and can blow
air while rotating in either a normal direction or a
reverse direction, a heat exchanger which is ar-
ranged in the body, to cool or heat the blown air, a
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first vane which controls an opening degree of the
first vent and a discharge direction of the air dis-
charged through the first vent, a first vane motor
which hingably rotates the first vane by a predeter-
mined angle, a second vane which controls an open-
ing degree of the second vent and a discharge di-
rection of the air discharged through the second vent,
a second vane motor which hingably rotates the sec-
ond vane by a predetermined angle, and a controller
which controls the first and second blowers and the
first and second vane motors, the method compris-

ing:

an operation mode inputting step of selecting a
cooling mode or a heating mode of the air con-
ditioner, and inputting the selected operation
mode;

a cooling operation step of controlling the first
and second blowers by the controller when the
operation mode selected at the operation mode
inputting step is the cooling mode such that the
first and second blowers run to suck indoor air
through the second vent, and to discharge the
sucked air through the first vent; and

a heating operation step of controlling the first
and second blowers by the controller when the
operation mode selected at the operation mode
inputting step is the heating mode such that the
first and second blowers run to suck the indoor
air through the first vent, and to discharge the
sucked air through the second vent.

The method according to claim 15, wherein, at the
cooling operation step, the first vane motor runs to
hingably rotate the first vane to a maximum open
position, and maintains the first vane atthe maximum
open position.

The method according to claim 15, wherein, at the
cooling operation step, the first vane motor runs to
swing the first vane within a predetermined angle
range such that a discharge direction of cold air dis-
charged out of the first vent is varied.

The method according to claim 15, wherein, at the
heating operation step, the second vane motor runs
to hingably rotate the second vane to a maximum
open position, and maintains the second vane at the
maximum open position.

The method according to claim 15, wherein, at the
heating operation step, the second vane motor runs
to swing the second vane within a predetermined
angle range such that a discharge direction of hot
air discharged out of the second vent is varied.

The method according to claim 15, wherein afiltering
step is additionally executed at the cooling and heat-
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ing operation steps, to selectively position a filter at
the first vent or at the second vent such that foreign
matter is removed from the air sucked through the
second vent and the air sucked through the first vent.
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FIG. 8
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FIG. 9
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FIG. 10
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FIG. 11
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FIG. 12

23



EP 1726 889 A1

FIG. 13
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FIG. 14
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