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Description
BACKGROUND

[0001] The present disclosure relates to an indoor unit
of a ceiling cassette air conditioner provided with a grill
elevating unit, and to a method for controlling a grill ele-
vating unit.

[0002] In general, an air conditioner is a cooling/heat-
ing system that suctions indoor air and discharges the
suctioned air back into the indoor environment after sub-
jecting the air to heat exchange with refrigerant, and is
an apparatus that forms a refrigerant cycle with a com-
pressor-condenser-expansion valve-evaporator.

[0003] Inparticular, an air conditioner is partitioned into
an outdoor unit installed outdoors, and an indoor unit
installed inside a building. Specifically, a condenser and
a compressor are installed in the outdoor unit, and an
expansion device is installed in the indoor unit.

[0004] Asis common knowledge, air conditioners can
largely be categorized into split system air conditioners
having the outdoor unit and indoor unit separately in-
stalled, and integrated air conditioners having the out-
door unit and indoor unit integrally installed.

[0005] Recently, multi unit air conditioners, having one
outdoor unit connected to a plurality ofindoor units, where
the indoor units are installed in different indoor spaces,
respectively, are being widely used.

[0006] FIG. 1 is an exploded perspective view of an
indoor unit for a ceiling cassette air conditioner according
to the

related art.

[0007] ReferringtoFIG. 1, anindoor unit 1 for a ceiling
cassette air conditioner according to the related art is
installed so that its main body is inserted in and fixed to
a ceiling, and an outlet and inlet portion is exposed to the
indoor environment.

[0008] In detail, the indoor unit 1 includes a cabinet 30
constituting the exterior shape thereof, a front panel 10
defining a lower surface portion of the cabinet 30, an
intake grill 20 provided at the center of the front panel 10
tosuctionindoor air, and abase 40 sealing the top surface
of the cabinet 30 and simultaneously enabling the indoor
unit 1 to be fixed to the ceiling.

[0009] Specifically, outlets 12 are defined at the four
edges of the front panel 10. Indoor air suctioned through
the intake grill 20 undergoes heat exchange after which
itis discharged back into the indoor environment through
the outlets 12. An air guide 90 is provided above the front
panel 10 to guide the flow of air that undergoes heat
exchange. Also, louvers 14 may be formed on the outlets
12 to control the direction in which air is discharged into
the indoor environment. An air filter 50 is provided above
the intake grill 20. The air filter 50 filters impurities from
suctioned indoor air.

[0010] Adrainpan 60 is mounted above the front panel
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10 described above to collect condensate that condens-
es on the surface of an indoor heat exchanger 70. Also,
a through-hole is defined at the center of the drain pan
60, and an orifice 66 is inserted in the through-hole. The
orifice 66 guides suctioned indoor air to flow toward a
central portion of an indoor fan 80. The indoor fan 80 is
rotated by a fan motor assembly 82 that generates rota-
tional force when power is applied.

[0011] However, the following limitations are inherent
in the above-configured related art.

[0012] Specifically, because the indoor unit 1 of the air
condition according to the related art is installed in the
ceiling, in order to remove impurities from the air filter 50,
a user must employ a ladder to open the intake grill 20,
after which the air filter 50 must be disassembled.
[0013] Accordingly, cleaning and replacement of the
air filter 50 is not easy.

[0014] Also, when the intake grill 20 is opened, acci-
dents often occur, where the air filter 50 falls onto a user.

SUMMARY

[0015] Embodiments provide an indoor unit of an air
conditioner capable of raising and lowering an intake grill
to facilitate cleaning and replacement of an air filter.
[0016] Embodiments also provide an indoor unit of an
air conditioner with a modularized and downscaled grill
elevating unit, to enable mounting of the grill elevating
unit on existing indoor units without the use of separate
installing blocks.

[0017] Embodiments further provide an indoor unit of
an air conditioner that enables a user to selectively install
a grill elevating unit at the lowest position possible, to
facilitate replacement and cleaning of an air filter.
[0018] Embodiments still further provide a method for
controlling an indoor unit of an air conditioner that per-
forms controlling to automatically stop lowering of an in-
take grill if an obstacle exists in the lowering path, to
increase user convenience and safety.

[0019] Inone embodiment, anindoor unit of an air con-
ditioner, includes: a main body including a heat exchang-
er and an indoor fan; an intake grill movably coupled to
a bottom surface of the main body; a filter mounted on a
top surface of the intake grill; an orifice provided in the
main body to guide a flow of indoor air that is introduced;
a front panel provided below the orifice, the intake grill
closely contacting an inside of the front panel; a plurality
of close-contact detecting units for detecting if the intake
grill closely contacts the front panel; and a plurality of grill
elevating units provided between the orifice and the front
panel to allow the intake grill to be raised or lowered,
wherein the elevating unit includes: an elevating kit gen-
erating rotational force; and a wire having a first end con-
nected to the intake grill and a second end connected to
the elevating kit.

[0020] In another embodiment, a method for control-
ling an indoor unit of an air conditioner, the method in-
cluding: inputting a lowering command of an intake grill;
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lowering the intake grill in accordance with the lowering
command; stopping the intake grill at a location; setting
an automatic lowering length of the intake grill by an
elapse of a predetermined time, or a setting signal input
to a controller.

[0021] In a further embodiment, a method for control-
ling an indoor unit of an air conditioner, the method in-
cluding: inputting a filter cleaning/replacing command;
lowering an intake grill; stopping the intake grill at an au-
tomatic stop location; inputting an intake grill raising com-
mand to raising the intake grill; and determining if the
intake grill is returned to a normal state.

[0022] Inanindoor unitof an air conditioner configured
as above according to the present disclosure, the follow-
ing effects can be realized.

[0023] By providing a modularized and compact grill
elevating unit capable of raising and lowering an intake
grill, the dimensions of an indoor unit can be minimized,
and user convenience can be increased.

[0024] Also, because a user is afforded the ability to
set a maximum lowered distance for a grill elevating unit,
restrictions are not imposed from a user’s height or from
the installed height, and filter replacement or cleaning
can be effectively performed at an optimal height.
[0025] Further, if there is an obstacle present in the
travelling path of an intake grill while the grill is being
lowered, the lowering is automatically stopped to improve
safety.

[0026] Moreover, user convenience can be increased
with the inclusion of a unit for sensing whether an intake
grill is sealed, and the inclusion of a unit for sensing the
tension of wires connected to the intake grill. That is,
because it is possible to simultaneously sense whether
the intake grill has been accurately inserted, whether the
intake grill is loose, and whether there is interference
between the intake grill and obstructions, user conven-
ience is increased and malfunctioning of the indoor unit
can be obviated.

[0027] The details of one or more embodiments are
set forth in the accompanying drawings and the descrip-
tion below. Other features will be apparent from the de-
scription and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

FIG. 1 is an exploded perspective view of an indoor
unit for a ceiling cassette air conditioner according
to the related art.

FIG. 2is an exploded perspective view of aninstalled
indoor unit provided with a grill elevating unitaccord-
ing to embodiments of the present disclosure.

FIG. 3is an exploded perspective view of an air con-
ditioner provided with a grill elevating unit according
to embodiments of the present disclosure.

FIG. 4 is a partial perspective view showing an ele-
vating kit configuring a grill elevating unit that is
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mounted to a front panel, according to embodiments
of the present disclosure.

FIG. 5 is an exploded perspective view showing the
elevating kit in detail.

FIG. 6 is a sectional view showing an intake grill sep-
arated from a front panel through operation of a grill
elevating unit according to embodiments of the
present disclosure.

FIG. 7 is a sectional view showing the intake grill
sealed against the front panel.

FIG. 8 is a flowchart showing a controlling method
for setting the lowered position of a grill elevating
unit of an air conditioner indoor unit, according to
embodiments of the present disclosure.

FIG. 9 is a flowchart describing a fine adjustment
process for setting the lowered position of an intake
grill, according to embodiments of the present dis-
closure.

FIG. 10is aflowchart showing a process for cleaning/
replacing a filter of an air conditioner indoor unit, ac-
cording to embodiments of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0029] Reference will now be made in detail to an in-
door unit of an air conditioner and a method for controlling
the same, according to embodiments of the present dis-
closure, examples of which are illustrated in the accom-
panying drawings.

[0030] FIG. 2 is an exploded perspective view of an
installed indoor unit provided with a grill elevating unit
according to embodiments of the present disclosure, and
FIG. 3 is an exploded perspective view of an air condi-
tioner provided with a grill elevating unit according to em-
bodiments of the present disclosure.

[0031] Referring to FIGs. 2 and 3, an indoor unit 100
according to embodiments of the present disclosure has
an upper portion that is inserted in and fixed to the inside
of a ceiling and a lower surface that is exposed to an
indoor space.

[0032] In detail, the indoor unit 100 includes a front
panel 400 constituting the exterior lower surface thereof,
an intake grill 120 installed at the center of the front panel
400 to suction indoor air from an indoor space into the
indoor unit 100, a cabinet 130 constituting the upper ex-
terior of the indoor unit 100 and having a plurality of com-
ponents built-in, and a base 140 (in FIG. 3) that seals the
top surface of the cabinet 130 and simultaneously sup-
ports the plurality of components mounted within the in-
door unit 100.

[0033] A mounting hole 402 is provided in the central
portion of the front panel 400. The mounting hole 402
has the intake grill 120 mounted therein, and indoor air
flows in through the intake grill 120. Also, an air filter (not
shown) may be mounted on the top surface of the intake
grill 120 to filter impurities from air.

[0034] In detail, the intake grill 120 performs the func-
tion of guiding indoor air into the indoor unit 100, and has
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intake holes 122 defined therein for this purpose.
[0035] Also, a rectangular outlet 404 is respectively
formed at the front/rear and left/right of the front panel
400. The outlets 404 are for guiding indoor air that was
suctioned into indoor unit 100 through the intake grill 120
back into the indoor space.

[0036] Also, an operating switch 406 is provided on
one side of the front panel 400. The operating switch 406
allows a user to directly control the indoor unit 100, should
the indoor unit 100 become uncontrollable with a remote
control 300. Specifically, the operating switch 406 has a
plurality of buttons including not only an on/off function
for the operation of the indoor unit 100, but that also en-
able forced raising and lowering of the grill elevating unit
600.

[0037] An alerting unit may be provided separately
from the operating switch 406. The alerting unit allows a
user to check the operating state of the indoor unit, and
may be embodied as a lamp that emits various colors or
a buzzer.

[0038] A louver 520 may be pivotably mounted on the
outlet 404 to control the direction in which air is dis-
charged into the indoor space.

[0039] Adrainpan 150 is provided above the front pan-
el 400. The drain pan 150 is provided to collect conden-
sate that is generated on the surface of the indoor heat
exchanger 160 by means of a temperature difference
arising from heat exchange between refrigerant flowing
through the inside of the indoor heat exchanger 160 and
indoor air. Specifically, a condensate space 152 is
formed recessed in the top surface of the drain pan 150,
for collecting condensate.

[0040] A through-hole 154 is defined in the central por-
tion of the drain pan 150. Thus, suctioned indoor air rises
up through the intake grill 120 and the through-hole 154.
[0041] Also, the cabinet 130 is formed of a plurality of
plates that are coupled together, to constitute the exterior
side surfaces of the indoor unit 100 and seal the inside
of the indoor unit 100.

[0042] An installing bracket 132 coupled to the lower
portion of an installing member (F) projects from the edge
of the cabinet 130. Also, a panel bracket 136 projects
from below the installing bracket 132. A fastening hole
137 is defined through the panel bracket 136 to insert a
screw or other fastening member therein. The lower end
of the cabinet 130 is coupled to the front panel 400, and
the upper portion is coupled to the lower surface of the
base 140.

[0043] An orifice 180 is provided inside the drain pan
150. The orifice 180 guides indoor air into the indoor unit,
and defines a guide hole 182 within.

[0044] A plasma filter 190 may be mounted at a side
of the lower surface of the orifice 180. Specifically, the
plasmafilter 190 generates plasma to which contaminant
in air adhere.

[0045] A control box 196 is provided at the right, lower
surface of the orifice 180 to control the operation of the
indoor unit 100.
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[0046] Also, a grill elevating unit 600 is provided below
the orifice 180. Specifically, the grill elevating unit 600 is
configured to selectively raise or lower the intake grill
120, which will be described in detail below.

[0047] A remote control 300 may be provided on a wall
of the indoor space in which the indoor unit 100 is in-
stalled. The remote control 300 may be connected by an
electric line (L) to the control box 196 or may transmit/
receive wireless signals. In detail, if the remote control
300 is connected via an electric line (L), the electric line
(L) may be buried in a wall of the indoor space and con-
nected to the inside of the remote control 300.

[0048] Asdescribed above, the indoor heat exchanger
160 is installed above the drain pan 150. The indoor heat
exchanger 160 is for performing heat exchange on indoor
air that has been filtered by an air filter, and a refrigerant
thatexchanges heat with indoor air flows within the indoor
heat exchanger 160.

[0049] Also, the indoor heat exchanger 160 is bent a
plurality of times to form an approximately square shape
when viewed from above. Thus, indoor air that passes
upward through the through-hole 154 is diffused upward
and exchanges heat with the indoor heat exchanger 160.
[0050] Also, an air guide 142 is provided to the outside
of the indoor heat exchanger 160. The air guide 142 en-
closes the outer surface of the indoor heat exchanger
160, so that air that has exchanged heat with refrigerant
does not leak from the outside of the cabinet 130.
[0051] Also, an indoor fan 170 is installed at the inner
center of the cabinet 130. The indoor fan 170 is driven
by a fan motor 172 that generates rotational force when
power is applied thereto. The indoor fan 170 may be a
centrifugal fan that suctions air in an axial direction and
discharges air radially, and may be a turbo fan in one
embodiment. That is, air rising upward through the
through-hole 154 is discharged horizontally by the indoor
fan 170 to pass through the indoor heat exchanger 160.
[0052] The grill elevating unit 600, for selectively rais-
ing/lowering the intake grill 120, is installed on the un-
dersurface of the orifice 180 or the top surface of the front
panel 400. Also, a wire 640 included in the grill elevating
unit 600 is connected to the edge portions of the intake
grill 120. Through winding or unwinding the wire 640, the
intake grill 120 is raised or lowered. By connecting the
end of the wire 640 to four corners of the intake grill 120,
respectively, the intake grill 120 may be lowered and
raised while retaining a horizontal disposition. Here, com-
ponents apart from the intake grill 120 and the driving
unit that drives the intake grill 120 can be said to be parts
of the main body.

[0053] Below, a detailed description of the configura-
tion of the grill elevating unit will be provided with refer-
ence to FIGs. 4 and 5.

[0054] FIG. 4 is a partial perspective view showing an
elevating kit configuring a grill elevating unit thatis mount-
ed to a front panel, according to embodiments of the
presentdisclosure, and FIG. 5is an exploded perspective
view showing the elevating kit in detail.
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[0055] Referring to FIGs. 4 and 5, the grill elevating
unit 600 is disposed between the front panel 400 and the
orifice 180. That is, an elevating kit 620 forming the grill
elevating unit 600 may be fixed to an inner edge portion
on the upper surface of the front panel 400. Of course,
it may alternatively be fixed and mounted to the under-
surface of the orifice 180. Below embodiments will de-
scribe the elevating kit 620 as being fixed to the inner
edge portion of the front panel 400.

[0056] In detail, the grill elevating unit 600 includes the
wire 640, an elevating kit 620 for selectively winding the
wire 640, and a kit bracket 660 for fixing the elevating kit
620 to the orifice 180 or the front panel 400.

[0057] The wire 640 may be configured with a diameter
of 0.60, and a tensile strength to withstand at least 3 kgf
for 1 minute. This is assuming that the intake grill 120 on
which the air filter is mounted has a weight of 2 kg, and
the wire 640 may be varied according to the weight of
the intake grill 120.

[0058] The kit bracket 660 is provided at the edge por-
tion of the elevating kit 620. The kit bracket 660 is con-
figured to fix the elevating kit 620 to the undersurface of
the orifice 180 or the top surface of the front panel 400.
Accordingly, the installed position of the kit bracket 660
is determined according to which of the orifice 180 and
the front panel 400 the elevating kit 620 is installed on.
That is, the kit bracket 660 may be installed on a side at
the upper portion of the elevating kit 620 or at a side at
the lower portion thereof.

[0059] An inserting hole 662 is defined in plurality in
the kit bracket 660 to insert a fastening member.
[0060] A tension detecting unit 670, detecting whether
there is tension applied to the wire 640 on the surface of
the front panel, is disposed at the opposite side of the
elevating kit 620. The tension detecting unit 670 may be
a micro switch, and a micro switch pressing portion 671
is installed perpendicularly to and in contact with the wire
640.

[0061] Accordingly, when the wire 640 is stretched, the
pressing portion 671 of the tension detecting unit 670 is
switched on, and the tension detecting unit 670 applies
power to the elevating kit 620 to operate the grill elevating
unit 600.

[0062] Conversely, when the intake grill 120 or air filter
is removed from the wire 640 or an obstacle causes the
intake grill 120 to be raised so that the wire 640 becomes
slack, the pressing portion 671 of the tension detecting
unit 670 is switched off, and the grill elevating unit 600
is not operated.

[0063] Also, the grill elevating unit 600 is configured
such that the intake grill 120 is completely pressed into
the inlet 402, and the indoor unit 100 can be operated.
[0064] For this end, a contact detecting unit 680 may
be provided on the undersurface of the front panel 400,
or on the surface opposite to that on which the elevating
kit 600 is mounted. Specifically, the contact detecting unit
680, like the tension detecting unit 670, may be a micro
switch, and a pressing portion of the contact detecting
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unit 680 is disposed toward the intake grill 120.

[0065] Also, the contact detecting unit 680 may be pro-
vided in plurality, fixed respectively to corners on the top
surface of the front panel 400. In other words, four contact
detecting units may be respectively mounted to the top
surface of the front panel 400.

[0066] Accordingly, when the intake grill 120 is raised,
the contact detecting unit 680 detects whether there is
contact with the corners of the intake grill 120, so that it
can be determined if the intake grill 120 has been cor-
rectly pressed into the inlet 402.

[0067] Here, when even one of the plurality of contact
detecting units 680 cannot detect contact with the intake
grill 120, it is determined that the intake grill 120 has not
been horizontally inserted, and the indoor unit 100 is not
operated. The operations of the tension detecting unit
670 and the contact detecting unit 680 are shown in detail
in FIGS. 6 and 7.

[0068] As shown in FIG. 5, the wire 640 is stored in a
wound state inside the elevating kit 620. Also, when the
elevating kit 620 unwinds the wire 640, the intake grill
120 is lowered from the front panel 400.

[0069] The elevating kit 620 has its exterior defined by
ahexahedral kitbox 622, and a plurality of fastening holes
626 are defined in the outer surface of the kit box 622 to
fasten the kit bracket 660.

[0070] A driving unit 632 generating rotational force,
and a roller unit 634 connected to the driving unit 632 for
winding the wire 640, are housed inside the kit box 622.
An elevating controller 628 is provided on one of the pair
of elevating kits 620 to control the operation of the driving
unit 632 respectively provided in the elevating kits 620.
That is, one elevating controller 628 controls the plurality
of driving units 632 housed respectively in the kit boxes
622.

[0071] In detail, when the remote control 300 is ma-
nipulated during operation of the indoor unit 100, the el-
evating controller 628 controls the driving units 632 to
not operate. Also, when the rotation of the indoor fan 170
exceeds 150 rpm, the elevating controller 628 may be
configured to restrain operation of the driving units 632.
Accordingly, when the driving units 632 are operating,
the rotation of the indoor fan 170 is restrained. This is to
obviate damage to the indoor unit 100 and provide safety
to a user.

[0072] Also, when a user manipulates the remote con-
trol 300 with the intake grill 120 open, the elevating con-
troller 628 allows a test operation of the indoor unit 100
to be performed. This is to allow the operation inside the
indoor unit 100 to be checked during servicing of the in-
door unit 100 with the intake grill 120 lowered.

[0073] The driving unit 632 may be a motor that gen-
erates rotational force wheniitis supplied with power, and
the roller unit 634 is axially coupled to the driving unit 632
at the front of the driving unit 632. Thus, the wire 640 is
wound around the outer periphery of the roller unit 634.
[0074] The front end of the roller unit 634 may be pro-
vided with a length detecting unit 636. Specifically, the
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length detecting unit 636 detects the unwound length of
the wire 640 corresponding to the number of turns of the
roller unit 634. For this, the length detecting unit 636 may
include a length unit body 637 of a cylindrical shape with
corrugations 638 formed around the outer periphery
thereof, and a detecting body 639 providing the elevating
controller 628 with information on the number of corru-
gations 638 that have been contacted when the length
unit body 637 selectively contacts the corrugations 638
while rotating. Also, the length detecting unit 636 may be
integrally connected to the roller unit 634. Further, by
having the detecting body 639 generate bias in the ro-
tating center direction of the length unit body 637, it can
be maintained in a state contacting the surfaces of the
corrugations 638.

[0075] Moreover, the driving unit 632 and the roller unit
634 are built into the above-described kit box 622. The
kit box 622 includes a box body 623, and a box cover
624 covering the open top surface of the box body 623.
Accordingly, the driving unit 632, the rolling unit 634, and
the elevating controller 628 are not exposed to the out-
side on account of the kit box 622.

[0076] A through-hole 629 is defined in the center of
the kit box 622 for the wire 640 to pass through.

[0077] The elevating controller 628 controls the oper-
ation of the driving unit 632, and is installed separated
from an inner wall of the kit box 622. In one embodiment,
the elevating controller 628 may be installed separated
8 mm from an inner wall of the kit box 622. This is to
obviate electrocution from current that is applied to the
elevating controller 628 through leaking from the kit box
622, and prevent damage to other components. Also, the
elevating controller 628 may be installed to be connected
via wire or wirelessly to the remote control 300, as de-
scribed above.

[0078] The elevating controller 628 may be configured
to be linked to an operating switch 406 used selectively
when operating commands input through the remote con-
trol 300 to operate the indoor unit 100 cannot be carried
out.

[0079] The remote control 300 may be provided sep-
arately to control the operation of the grill elevating unit
600, or the remote control 300 for controlling the indoor
unit 100 may be provided with buttons for controlling the
grill elevating unit 600 as well.

[0080] FIG. 6isasectional view showing an intake grill
separated from a front panel through operation of a grill
elevating unit according to embodiments of the present
disclosure, and FIG. 7 is a sectional view showing the
intake grill sealed against the front panel.

[0081] Referring to FIGs. 6 and 7, with the wires 640
forming the grill elevating unit 600 tautly extended, the
pressing portion formed at the side of the tension detect-
ing unit 670 maintains a pressed state. With the intake
grill 120 separated from the front panel 400, the pressing
portion of the contact detecting unit 680 is spread (refer
to FIG. 6). Conversely, when the intake grill 120 is com-
pletely contacted with the front panel 400, the pressing
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portion of the contact detecting unit 680 is pressed (refer
to FIG. 7).

[0082] Below, detailed descriptions of methods for
controlling a grill elevating unit will be provided with ref-
erence to the flowcharts.

[0083] FIG.8isaflowchartshowing a controlling meth-
od for setting the lowered position of a grill elevating unit
of an air conditioner indoor unit, according to embodi-
ments of the present disclosure.

[0084] Referring to FIG. 8, when an indoor unit of an
air conditioner is manufactured, the lowering length of
the intake grill for cleaning the filter is preset. That is, the
product is manufactured with the extending length of the
wire 640 forming the grill elevating unit 600 set to a ref-
erence value.

[0085] In this case, there is a need to readjust a low-
ering length of the intake grill 120 in accordance with a
height of a ceiling on which the indoor unit 100 is installed
and a user’s height. The following will describe a method
for adjusting a lowering length (a length between the ceil-
ing and the air intake grills) of the intake grill 120.
[0086] First, the user inputs an operation command
(referred to as an intake grill setting menu) for setting the
lowering length of the air intake grill using a menu button
provided on the remote control 300. Here, the remote
control 300 may be provided with a separate menu button
used for setting the lowering distance of the intake grill
120 to replace or clean the filter. Alternatively, the user
may set the lowering length of the intake grill using a
lowering/raising button of the intake grill 120.

[0087] Once the lowering length setting command is
input or the intake grill lowering button is pressed, the
driving unit 632 operates to lower the intake grill 120 at
a predetermined speed (S120). At this point, the control-
ler determines if a command for stopping the intake grill
120 is input (S130).

[0088] In more detail, when the stop command is input
in the course of lowering the intake grill 120, the intake
grill stops being lowered (S140). Here, it is determined
if not only the stop command is input but also the intake
grill 120 encounters an obstacle and the intake grill 120
reaches a lowering distance (approximately 4.5m) that
is preset when the product is manufactured. In more de-
tail, the meeting of the intake grill 120 with the obstacle
is detected by an 'off’ of a switch provided on the tension
detecting unit 670. That is, since the driving unit 632
keeps operating even when the intake grill 120 encoun-
ters the obstacle, the wire is loosened to turn off the switch
of the tension detecting unit 670.

[0089] When the intake grill 120 encounters the obsta-
cle or reaches the initially set lowering length, the intake
grill 120 stops being lowered (S220). At this point, when
the intake grill 120 encounters the obstacle in the course
of lowering, the intake grill 120 stops at that location or
the driving unit 632 inversely rotates by the elevating con-
troller 628. For example, the intake grill 120 may rise
again by a predetermined length for several seconds by
the reverse rotation of the elevating controller 628 and
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subsequently stop rising.

[0090] When the intake grill 120 stops being lowered,
the user performs a fine adjustment process for setting
an automatic stop location of the intake grill 120 (S150).
[0091] In more detall, in the fine adjustment process,
the user adjusts the intake grill 120 to an optimal location
by repeatedly performing a raising/stopping/lowering
process for the intake grill 120. The fine adjustment proc-
ess will be described in more detail later.

[0092] After the fine adjustment process is finished,
the user finally inputs a setting signal (S160). The input
of the setting signal is to set the lowering length of the
intake grill 120 by inputting a command in a state where
the intake grill 120 is located at the optical height. For
example, the setting signal may be input by the user
pressing a stop button for several seconds or pressing
the stop button several times within a predetermined
time. Alternatively, the setting signal may be input by the
user pressing a separate button provided on the remote
control 300. The method for inputting the setting signal
may be variously provided without limitation. When the
setting signal is not input, the fine adjustment process is
repeatedly performed.

[0093] On the other hand, when the fine adjustment
process is not performed by the user even after the intake
grill 120 stops being lowered and a predetermined time
has elapsed (S190), the controller sets the current loca-
tion of the intake grill 120 as a stop location of the intake
grill that is being lowered.

[0094] When the lowering length setting of the intake
grill 120 is finalized by the manipulation of the user and
the predetermined time passes (S170), the process is
finished. Accordingly, whenitis intended to clean/replace
the filter, the intake grill 120 stops after being lowered by
the setting length. Then, the user separates and cleans
or replaces the filter mounted on the intake grill 120.
[0095] The process goes to the fine adjustment proc-
ess S150 even when the intake grill 120 encounters the
obstacles or stops after being lowered by the initial setting
lowering length. Here, an extending length of the wire
640 is calculated by the operation of a length unit body
637 and a detecting body 639 that constitute the length
detecting unit 636.

[0096] FIG. 9 is a flowchart describing a fine adjust-
ment process for setting the lowered position of an intake
grill, according to embodiments of the present disclosure.
[0097] Referring to Fig. 9, when the intake grill 120
stops due to any one of the three reasons described with
reference to Fig. 8, the user can lower the intake grill to
an optical height through the fine adjustment process.
[0098] In more detail, the user can perform the fine
adjustment process through an input of a raising/lowering
command of the intake grill 120 in a state where the intake
grill 120 stops. The raising and lowering commands of
the intake grill 120 may be input by the user pressing the
separate raising/lowering button provided on the remote
control.

[0099] First, itis determined if the user inputs the rais-
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ing or lowering command of the intake grill. In this em-
bodiment, it is first determined if the user inputs the raise
command.

[0100] Thatis, the controller determines if the user in-
puts the raise command of the intake grill (S151). When
it is determined that the user inputs the raise command,
the intake grill is raised (S152). It is determined if a stop
command is input in the course of raising the intake grill
120 (S153). When the stop command is input, the intake
grill stops rising (S154), and it is determined if a setting
signal is input (S160). When the setting signal is input,
the location of the intake grill 120 at that time is set as
the automatic stop location. On the other hand, when no
setting signal is input, the fine adjustment process, i.e.,
a process for standing by the input of the raising or low-
ering command, is repeatedly performed. Subsequently,
when the setting signal is input, the current location is
set as the automatic stop location of the intake grill 120
that is being lowered. Therefore, when the user inputs
the filter cleaning/replacing command later, the intake
grill 120 is automatically lowered to the stop location.
[0101] When no raise command is input, it is deter-
mined if the lowering command is input (S155). When
the lowering command is input, the intake grill is lowered
again, in the course of which, when the stop command
is input (S157), the intake grill stops being lowered at the
current location and this current location is set as the
automatic stop location.

[0102] Further, when a predetermined time has
elapsed in a state where the raising and lowering com-
mands are not input, the current location may be auto-
matically set as the automatic lowering location (S180).
[0103] In addition, when the length to the automatic
lowering location, which is set by the user, is less than a
length that is preset when the product is manufactured,
the preset length may be set as the automatic lowering
length. On the other hand, when the length to the auto-
matic lowering location, which is set by the user, is greater
than the preset length, the length set by the user can be
set as the automatic lowering length.

[0104] FIG. 10 is a flowchart showing a process for
cleaning/replacing afilter of an air conditioner indoor unit,
according to embodiments of the present disclosure.
[0105] ReferringtoFig. 10, when the userinputs afilter
cleaning/replacing command (S210) after the automatic
lowering length is set through the process that is de-
scribed with reference to Figs. 8 and 9, the intake grill is
automatically lowered by the automatic lowering length
(i.e., to the automatic stop location) (S220). The intake
grill stops at the automatic stop location (S230). In this
state, the filter is cleaned or replaced. When the intake
grill 120 encounters an obstacle in the coursed of being
lowered, as described with reference to Fig. 8, the intake
grill 120 stops. For example, the intake grill 120 may col-
lide with a user’s head in the course of being lowered. In
this case, the intake grill 120 stops being lowered.
[0106] Here, when the indoor unit is being driven or
the RPM of the indoor fan 170 is higher than a setting
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RPM at a point where the user inputs the filter cleaning/
replacing command, an alarm signal may be generated
by the elevating controller 628 or the indoor unit control-
ler. On the other hand, when the grill elevating unit 600
is operating, the operation of the indoor fan 170 is re-
strained. However, for a test run, the indoor fan 170 may
operate in a state where the grill elevating unit 600 stops
after being lowered.

[0107] The alarm signal may be beep or light. As de-
scribed above, by restricting the filter cleaning/replacing
work in a state where the indoor fan 170 is rotating at an
RPM higher than the setting RPM, safety-related acci-
dents can be prevented and clean air can be discharged
from the air conditioner.

[0108] The user performs the filter cleaning/replacing
work in a state where the intake grill 120 is lowered to
the automatic stop location. Further, when the filter clean-
ing/replacing work is finished, the user inputs the grill
raise command.

[0109] In more detail, the controller (one of the indoor
unit controller or the elevating controller 628) determines
if the intake grill raise command is input (S240). At this
point, a value of a parameter n for counting the perform-
ance number of the processes for inducing the intake grill
120 to the normal state is reset to "0" as a method for
determining if the intake grill 120 is returned to the normal
state. Subsequently, the intake grill 120 is raised (S260).
[0110] Here, when the intake grill raise command is
input, the tension detecting unit 670 detects the tension
applied to the wire 640 so that it can be determined if the
filter or intake grill 120 is separated from the wire 640. In
more detail, when the filter and/or intake grill 120 is sep-
arated from the wire 640 and thus it is determined that
the tension applied to the wire 640 is less than the preset
tension, the elevating controller 638 or the indoor unit
controller cuts off the power to the driving unit 632 and
generates the alarm signal.

[0111] When the filter and intake grill 120 are mounted
on the wire 640 and thus it is determined that there is no
variationin the tension, the intake grill is raised at a preset
speed (S560) and the controller determines if the intake
grill is returned to the normal state (S270).

[0112] In more detail, the returning of the intake grill to
the normal state is determined depending on whether
the close-contact detecting units 680 are turned on. That
is, when the intake grill 120 is horizontally raised to nor-
mally closely contact the front panel 400, the micro
switches provided on the close-contact unit 680 are all
turned on. When the intake grill 120 does not closely
contact the front panel 400, at least one of the closely
contacted detecting units 680 maintains an off-state. By
this method, the returning of the intake grill 120 to the
normal state is determined. When it is determined that
the intake grill 120 is returned to the normal state, the
intake grill 120 stops being raised and maintains a stand-
by state for operating the indoor unit.

[0113] On the other hand, when it is determined that
the intake grill 120 is not returned to the normal state as
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at least one of the closely contact detecting units 680
maintains the off-state, a process for inducing the intake
grill 120 to the normal state is performed.

[0114] In more detail, the process for inducing the in-
take grill 120 to the normal state is a process for allowing
the intake grill 120 to horizontally closely contact the in-
door unit by alternately performing the raising and low-
ering processes for a predetermined time.

[0115] For example, a process (L>K) for raising the
intake grill 120 for a predetermined time and subsequent-
ly lowering the intake grill for a predetermined time may
be performed (S280). Whenever the lowering and raising
processes of the intake grill are performed one time, the
value of the performance number (n) of the processes
for inducing the intake grill to the normal state is accu-
mulated (290). Subsequently, it is determined again if
the intake grill 120 is returned to the normal state (S300).
When it is determined that the intake grill 120 is returned
to the normal state, the process is finished. When it is
determined that the intake grill 120 is not returned to the
normal state, it is determined if the performance number
reaches a predetermined number (S310). When it is de-
termined that the performance number does not reaches
the predetermined number, the inducing process S280
is performed again.

[0116] When itis determined that the intake grill is not
returned to the normal state even when the inducing proc-
ess S280 is performed by the predetermined number, an
error signal is generated by the controller (S320).
[0117] Then, the user can safely perform the filter
cleaning/replacing work through the above-described
process.

[0118] Any reference in this specification to " one em-
bodiment," an embodiment," " exemplary
embodiment," etc., means that a particular feature, struc-
ture, or characteristic described in connection with the
embodiment is included in at least one embodiment of
the disclosure. The appearances of such phrases in var-
ious places in the specification are not necessarily all
referring to the same embodiment. Further, when a par-
ticular feature, structure, or characteristic is described in
connection with any embodiment, it is submitted that it
is within the purview of one skilled in the art to affect such
feature, structure, or characteristic in connection with oth-
ers of the embodiments.

[0119] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the scope of the prin-
ciples of this disclosure. More particularly, various vari-
ations and modifications are possible in the component
parts and/or arrangements of the subject combination
arrangement within the scope of the disclosure, the draw-
ings and the appended claims. In addition to variations
and modifications in the component parts and/or arrange-
ments, alternative uses will also be apparent to those
skilled in the art.
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Claims

1.

An indoor unit of an air conditioner, comprising:

a main body comprising a heat exchanger and
an indoor fan;

an intake grill movably coupled to a bottom sur-
face of the main body;

a filter mounted on a top surface of the intake
grill;

an orifice provided in the main body to guide a
flow of indoor air that is introduced;

a front panel provided below the orifice, the in-
take grill closely contacting an inside of the front
panel,

characterized in that the indoor unit further com-
prises:

a plurality of close-contact detecting units for de-
tecting if the intake grill closely contacts the front
panel;

a plurality of grill elevating units provided be-
tween the orifice and the front panel to allow the
intake grill to be raised or lowered: and

a controller for controlling driving of the grill el-
evating unit,

wherein the elevating unit comprises:

an elevating kit generating rotational force; and
a wire having a first end connected to the intake
grilland a second end connectedto the elevating
kit.

The indoor unit according to claim 1, wherein oper-
ation of one of the grill elevating unit and the indoor
fan is restricted when the other is operating,

and wherein when an RPM of the indoor fan is higher
than a predetermined value, operation of the grill el-
evating unit is restricted.

The indoor unit according to claim 1, wherein the grill
elevating unit is mounted on an undersurface of the
orifice or a top surface of the front panel.

The indoor unit according to claim 1, further com-
prising a tension detecting unit that is provided on a
side of the front panel to determine whether the in-
take grill is separated or whether the intake grill en-
counters an obstacle by detecting a tension variation
of the wire.

The indoor unit according to claim 4, wherein at least
one of the close-contact detecting unit and the ten-

sion detecting unit comprises a micro switch.

The indoor unit according to claim 1, wherein the
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7.

10.

11.

12.

13.

elevating kit comprises:

a kit box;

a driving unit received in the kit box and gener-
ating rotational force;

a roller unit connected to the driving unit and
winding or releasing the wire; and

a length detecting unit for measuring a released
length of the wire.

The indoor unit according to claim 6, wherein the
length detecting unit comprises:

alength unit body that integrally rotates together
with the roller unit and is provided at an outer
circumference thereof with a plurality of protru-
sions and grooves; and

a detecting body for calculating an RPM of the
length unitbody by detecting the protrusions and
grooves.

The indoor unit according to claim 1, wherein the
controller is one of a controller for controlling an op-
eration of the indoor unit and an elevating controller
provided in the grill elevating unit.

A method for controlling an indoor unit of an air con-
ditioner, the method comprising:

inputting a lowering command of an intake grill;
lowering the intake grill in accordance with the
lowering command;

stopping the intake grill at a location;

setting an automatic lowering length of the in-
take grill by an elapse of a predetermined time,
or a setting signal input to a controller.

The method according to claim 9, wherein the input-
ting of the lowering command is performed by ma-
nipulating a menu button or a lowering button.

The method according to claim 9, wherein the intake
grill stops being lowered by one of a case where a
stop command is input by the user, a case where
the intake grill encounters an obstacle, and a case
where the intake grill is lowered to a preset lowering
length.

The method according to claim 9, wherein the stop-
ping of the intake grill comprises performing a fine
adjustment process for setting an automatic lowering
length of the intake grill,

and wherein the fine adjustment process is per-
formed by a combination of the intake grill raising
command, stop command, and lowering command .

The method according to claim 9, wherein the pre-
determined time is a time that elapses without the
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15.

16.

17.

18.

19.

20.

21,

22,

17

input of an operational command in a state where
the intake grill is lowered and stops.

The method according to claim 9, wherein the setting
signal input is performed by inputting stop command
signals as many as a preset number, or by continu-
ously inputting a stop command signal within a pre-
set time duration.

A method for controlling an indoor unit of an air con-
ditioner, the method comprising:

inputting a filter cleaning/replacing command;
lowering an intake grill;

stopping the intake grill at an automatic stop lo-
cation;

inputting an intake grill raising command to rais-
ing the intake grill; and

determining if the intake grill is returned to a nor-
mal state.

The method according to claim 15, wherein, when
an indoor fan is being driven or rotating at an RPM
higher than a predetermined value, the lowering of
the intake grill is restricted.

The method according to claim 15, wherein, while
the intake grill is being lowered, the intake grill stops
being lowered when encountering an obstacle.

The method according to claim 15, wherein, in a state
that the intake grill is stopped at the automatic stop
location, an indoor fan is controlled to be capable of
being driven for a test running of the indoor unit.

The method according to claim 15, further compris-
ing determining if a filter or the intake grill is sepa-
rated from a wire, after inputting of the intake grill
raising command,.

The method according to claim 19, wherein, when
the filter or the intake grill is separated from the wire,
an alarm signal is generated.

The method according to claim 15, wherein the de-
termining if the intake grill is returned comprises de-
termining that the intake grill is returned to a normal
state when all of close-contact detecting units mount-
ed on the indoor unit are turned on;

determining that the intake grill is not returned to a
normal state when any one of close-contact detect-
ing units mounted on the indoor unitis turned off; and
performing a process for inducing the intake grill to
the normal state..

The method according to claim 21, wherein the proc-
ess for inducing to the normal state is performed by
lowering the intake grill for a first predetermined time
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23.

18

K and subsequently raising the intake grill for a sec-
ond predetermined time L(L>K).

The method according to claim 22, wherein the de-
termining if the intake grill is returned to the normal
stateis performed each time the process for inducing
to the normal state is performed, and wherein when
it is determined that the intake grill is not returned to
the normal state even after the process for inducing
is performed as many as a predetermined number
of times, an error signal is generated.
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